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AN
EXAMINATION
OF

Dr. B.U.-R N.E.Ts
Theory of the Earth.

The Introduétion.

HA'T Plutarch particularly proves
W of the Stoicks, that they {fpoke more
improbabilities than the Poets, may
be extended to a great part of Philofophers
who have maintained opinions more abfurd
than can be found inany of the moft Fabulous
Poets, or Romantick Writers. The one as well
as the other fancied that their Charaer did
oblige them to fay things, which were not
common or obvious to vulgar capacities, and
therefore {corning :heBIni’tru&ions of fenf:.-i
an
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The Introdultion.

and reafon, they only cultivated their own
wild imaginations, which feldom ‘fmduca any
thing but what is extravagant and unaccount=

_able. 'This will foon appear to any who will

be at the pains to examin either the Ancient
or Modern Philofophers. ‘To begin with the
Ancients. . 3

Which of the Poets did ever maintain fo
ridiculous an opinion, as that itis impoffible
for Bodies to move ? And yet there have been
Philofophers (for fo they were pleafed to
dtile themfelves) who have brought argu=
ments to prove motion to be a thing alto-
gether impoffible in nature, and have pretend-
ed that thefe their arguments almoft reached
the force of demonftration. Is the Fable of
Leda’s being firft turned into a Swan, and
afterwards placed in the Heavens as a_fixed
Star, more improbable than the opinion of
Anaxagoras, that the Circumambient Ather be-
ing of a fiery fubftance by the vehement force
of its whirling about did tear ftones from the
earth, and by its own power {et them on fire
and eftablithed them as ftars in the Heavens?
Diogenes another Philofopher faid that the
Stars were like pumice Stones, and that they
were the breathings of the world. But Xeso-
phass the founder of the Elsatick Sei# {ays,they
are compofed of inflamed Clouds whichin the
day time are quenched, and in the night are
kindled again, and that the rifing and fetting
of the ftars, is nothing elfe but the kindlin

an



The Introdutison. 3

and quenching of them. .Anaximander thought
the Sum did very much refemble the nave of
a Chariot wheel, which is hollow and full of
fire, the fire of which appears to us through
its mouth, as by a pipe that is burning. And
Anaximenes {aid that when the Sun was eclipf~
ed, the fiery mouth of it was ftopp’d and
hinder'd from perfpiration. Heraclitus tells us
that the eclipfe of the Sun was after the man-
aer of the turning of a boat, when the con=
cave as to our fight appears uppermoft, and
the convex neithermoft. Another Philofopher
faid, that when the Sun was eclipfed, it was
extinguithed. Thefe indeed are ftrange no-
tions, bur yet they will feem much ftranger
if we confider that thefe men lived atrer
Zhales, who had foretold an eclipfe of the Sun
by his knowledge that the Moon was to be
at fuch a time in a direét line betwixt him
and it. Such an averfion it feems thefe Phi=
lofophers had to build upon other men’s ob-
fervations, that they would rather fpeak ug-
fufferable nonfenfe, than be at the pains to
confider what was obferved before thlem by
wifer men than themfelves.
But who without indignation can hear the
abovementioned Xengphanes maintain, that the
earth was founded and rooted in an infinite
depth, or Epicurus the World-maker aflert, thas
the Earth was in the fhape of a Drum, and
that we dwell upon the plain furface ofit,
tho’, long before eitherB ij::heir times, it ‘Eﬂ&
3 St
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demonftrated by the Mathematicians, that the
Earth wasof a fpherical figure, and they had

iven rules to take the dimenfions of it ¥ The
ame Epicurus affirms, in contradiétion both to
fenfe and reafon, that the Sun, Moon, and
Stars are no bigger than they appear to us to
be, and for any thing that he knew to the
contrary, the Stars might be kindled in the
Eaft Quarter and extinguifhed in the Wett, or
that there might be a new produétion of Stars
every day, fo that every day there arofe a
new Sun. Iam fure a Blind man, who had
never feen either Sun or Stars, could not have
given a worfe account of them, than this Phi-
lofopher has donej and yet with an unpar-
donable boldnefs he pretended to tell us, how
the World was made, when it is plain he
knew not what it was.

He who defires to know more of the wild
notions of the old Philofophers, may confult
Diogenes Laertiusy or Plutarck’s Books of the
fentiments of Philofophers.

But perhaps our Moderns will fay, that thefe
indeed were the ridiculous fancies of the old
whimfical Philofophers, and it is no great
matter what they thought, but that now in
this Learned and Inquifitive Age they have
at laft found out the true #nd folid Philo-
fophy. 'They do now perceive the intimate
effence of all things, and have difcovered Na-
cure in all her works, and can tell you the
crue caufe of every efleé, from the fole prin-
’ - ciples
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ciples of matter and motion. If you will be=
lieve them, they can intorm you exactly, how
God made the World ; for they do now cam-
prehend the greateft myfteries in nature, and
underftand the Oeconomy of living Bodies :
Nay they underftand alfo very exatly the
Theory of the Soul, how it thinks, and by what
methods it operates on the Body, and the Bo=
dy on it. Thefe indeed are great difcove~
ries, and might well demand our efteem and
admiration, if they were real. But that we
may {ee how well they deferve fuch a Cha-
racter, T will here fer down fome of their fen-
timents, both as to the Intelletual and Natu-
ral Syftem. _

Spingfa pretends to demonftrate that there
is but one individual Subftance in the Uni-
verfe, and that all particular beings are diffe-
rent niodifications of the fame fubitance. Ano-
ther Philofopher, wiz. Dr. More, will have
Souls, befides the three dimenfions which be-
long to Bodies, to have a fourth, which he
calls the Souls ¢ffential [piffitude, by which it
can contract or dilate it felf when it pleafes.
Mr. Hobbs thinks Incorporeal Subftances 2
flat contradiction, and that therefore it is al-
together impoffible there thould be any fuch.
But 2 new * Philofopher has much out-done
any I have yet mentioned, in a Book lately
Printed concerning Reafon; there he affures
us that there is but one univerfal Soul inthe
World, which is omniprefent and aéts upon

B3 all

*Dr. Bure
thogge.
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all particular organized Bodies, and makes
them produce aétions more or lefs perfet in
proportion to the good difpofition of their
Organs, fo that in Beafls, that Soul is the
rinciple of the fenfitive and vital funétions;
in Men it does not only perform thefe, but
alfo all other rational ations, juft as if you
would fuppofe a hand of a vaft extenfion,
and a ﬁ)m igious number of fingers, rlayin
upon all the Organ-Fipes in the world, a
making every one found a particular note
according to the difpofition and frame of the
pipe, fo this Univerfal Soul aéting upon all
Bodies, makes every one produce various aéti-
ons, according to thedifferent difpofition and
frame of their Organs. ' This opinion he as
confidently aflerts to be true, as other men
believe that it is falfe ; tho’ it is impoffible
he thould any other way be fure of i,
but by Revelation, and I believe he will
find but few that will take it upon his
word.

Monf. Malbranch the famous inquirer after
Truth, having made a long and deep fearch
how the Soul comes to have its Ideas, has
found out at laft, that we perceive not the
things themfelves, but only their Ideas, which
the Soul fees in God. « For fays he, the
% Soul is united to God in a much ftriéter
¢ and more effential manner than fhe is unired
“ to the Body ; and this union is by his pre-
“ fence, {o that it may be faid, that God his

“ a
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« the place of Spirits, as“fpace is the place
« of Bodies. He tells us alfo, that fince God
<« hasrhe Ideas of all beings in. himfelf, the
<« Soul muft needs {fee what there 1s in God
« which reprefents created beings; for Bo-
<« dies are not vifible of themfelves, they not
« being able to at upon our mind, nor re-
« prefent themfelves to it ; therefore they
X Eei-ng unintelligible in their own Natures,
« there is no bility of feeing them, ex-
¢ cept in that being, which contains them af-
¢« ter an intelligible manner*®. Bodies there-
fore and their properties are feen in God, fo
that a man who reads this Book does not
really fee the Book it felf, but only the Idea
of it, which is in God. 1Is not a man now
much the wifer for this unintelligible jargon?
1 would fain know what the Author meant
by hisfeeing every thing in God by its Idea,
for T muft confefs that the oftner I read his
long Iluftration on this point, T underftand
it the lefs; and 1 know as little how 1
have my Ideas, as I did before. 1If he had
told me that the Soul faw its Ideas underthe
Concave of the Moon’s Orb, where they fay
Piato placed them, T could have had fome fort
of confufed notion of that manner of feeing,
but this manner of feeing Ideas, is far beyond
my imagination. T am fure thas I can neither

* See the Preface and Page 125, art, and Page 147,
b e 7Y
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fee the Idea of it in God, or any where elfe 5 The
truth is, 1 have not fo couragioufly refifted
my {enfes; as that Philofopher advifes, as to
be able to penetrate fuch a folid piece of non-
fenfe.

The fame Philofopher affirms that Bodies
of their own nature are neither heard, feen,
{melt, nor tafted, and when for example we
tafte any thing, the Body tafted cannot
produce any favour in us, but God Almighty
zakes that occafion to ftir up that fenfation
in us, to which the body does not really con-
cur. Nay according to him it is impoffible
for any man tomove his own Arm, but when
he is willing to move it, God takes it and
moves it up and down,as the man, whofe Arm
it is, wills. If a Rebellious Son or Subjeét
murcher his Father or his Prince by ftabbing
him, the Man himfelf does not thruft the
Poiniard into his Father’s or Prince’s Breaft,
bur God Almighty does it, without any other
concurrence of the Man but his will.  Thefe
indeed are ftrange and unaccountable fan-
cies, But he proceeds ftill further, and affirms
that no fecond caufes alt, fo that no Body
tho’ moved with never fo great a velocity
againft another can be able todrive that other
before it, or move it in the leaft, but God
takes that occafion to put it in motion. At
this rate one need not fear his headpiece
tho” 2 Bomb were falling upon it with all the
force that Powder can give it, for it could

- not
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not fo much as break his Skull, or finge his
hair, if God did not take that occafion to
do it. 'The moft natural agents with him are
not fo much as inftruments, but only occa-
fions of what is produced by them, }:} that a
man might freely pafs thorough the fire, or
luﬁ down a precipice without any harm, if
God Almighty did not take that occafion to
burn him, or dath out his brains.

T'o prove that our modernsare as wild, ex=-
travagant, and prefumptuous as any of the An-
cients either Poets, or Philofophers, I may
inftance in Dr. Conner, whofe imagination has
taken a flight beyond the {pheres of fenfe and
reafon. Other Philofophers were only ambi-
tious to explicate nature, and the common ef-
fets of it, but no lefs a fubjeét can fatisty him,
than the Omnipotent Author of nature, and
his extraordinary and miraculous aéts, which
he pretends to explain, for he thinks he un-
derftands them as well as he does the com~
mon Phe&nomena of Nature. This J believe
will be granted him without much difficulty,
for there is very good reafon, to believe, that
the works of Nature, are as much hid from
him, as the myfteries of it, which he treats
of, are from others. And tho’ he ralks that
he has well confidered the Laws of motion,
and the force of Nature, yer it is plain that
he knows not how to determine what pro-

ortion of motion thereis in two bodies whofe

lks and velocities are given. One can nei-
ther
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ther be the wifer or better for what he has
written, except to be convinced of the reafone
ablenefs and excellency of modefty and hu-
mility, feeing his attem%ts are as unfuccefs-
ful, as they are fhamefully impudent. And

et his Book muft have the Sacred name of

vangelium prefixt to it, for which the Di-
vines fhould feverely Chaftife him, to whom
I leave him.

But M. Des Cartes the great Mafter and de-
liverer of the Philofophers from the tyranny
of Apifiatle, is to be blamed for all this, for
he has encouraged fo very much this pre-
fumptuous pride in the Philofophers, that they
think they underftand all the works of Na-

‘ture, and are able to give a good account of

them, whereas neither he, nor any ofhis fol-
lowers, have given us a right explication of

any one thing. So ridiculous are the thin
he has delivered in his principles of Philofo-
Eh(, that it is a wonder how they fhould be
elieved by any, but it is ftill 2 %lrcater won-
der how they came to be fo much applauded
and received among the Learned, as they
were. Iwill here fet down fome of the ftrange
Schemes and unaccountable fancies of this Phi-
lofopher. He aflures that there is always the
fame quantity of motion in the World, fo that
if all the Men and Animals in the World were
moving, which moft part of them can do
when they pleafe, yet ftill there would be no
more motion in the World than chere is in
the
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the night time when they are at reft, and
what morion they had when they were mo-
ving, muft be communicated to the Acher
when they are at reft. Another opinion of
his about motion, as ftrange as the tormer, i3
this, if there be two contiguous Bodies, A and
B ; and if B, were carried towards C, by the

very fame Aftion A is transferred from B; fo
that there is an equal quantity of motion, and
a&tion, in both, tho’ to all men’s fenfes, the
body A feems not to be moved at all. Another
law of motion, as contrary to {enfe as any of
the former, is ; that if there be two bodies, one
of which is bigger, tho’ by a very little than
the other, the lefler, tho’ moved with never
fo great a velocity againft the former, which
is at reft, can never put it in motion. Not-
withftanding thefe andp many other of his abe
furd notions, he had a ftrong party ofthe Phi-
lofophers on his fide, and great was the out-
cry againft Ariffotle, for his tyrannical ufurpa-
tion of the liberty and property ofthe Phi-
lofophers to think and fay what they had a
mind ; tho” what they faid was much more
abfurd than Ariffatle’s &js2éyae, or the School-

men’s
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men’s fubftantial formes, which much give way
to Monf. Des Cartes’s ingenious hypothefis,
who, as his followers pretended, cnuﬁ {olve
all the pheenomena in nature, by his principles
of matter, and motion, without the help of
attraction and occult qualities. He was the
firft world-maker this Century produced, for
he fuppofes that God at the beginning created
only a certain quantity of matter, and motion,
and from thence he endeavours to fthew, how,
by the neceflary laws of Mechanifine, without
any extraordinary concurrence of the Divine
Power, the world and ail that therein is
might have been produced. Na&r he was {o
bold, that he pretended he could folve that
infuperable problem, @iz, having a quantity of
matter and motion to produce any animal. But
with what confidence could he pretend to
folve fo intricate a problem, who blundered fo
much in the eafieft and moft abftraéted things
in nature, (for fuch are the laws of motion)
that of the feven rules he has given us about
motion, there is but one of them true.

I wender therefore why Mr. Wotton in his
refle€tions on ancient and modern Learning,
« fhould fay that Des Cartes Iiﬂined to his
« great genius an exquifite skill in Geometry,
« {o that he wrought upon intelligible prin-
« ciples, in an intelligible manner, Lghu’ he ve-
« ry often failed of one part of his end, name-
<« ly a right explication of the Phenomena of
« pature, yet by Marrying Geometry and

¢ Phy«

= -
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« Phyficks together, he put the World in
“ hopes of a Mafculine ofspring. This I think
is a clearer demonftration than any in Des
Cartes’s principles of Philofophy, that Mr.
Wotton either underftands no Geometry, or
elfe that he never read Des Cartes’s princqi;les,
for from the beginning to the end of them
there is not one demonitration drawn from
Geometry, or indeed any demonttration at all.
Except Mr. Wotton will {ay, that every thing
that is illuftrated by a figure, is 2 demonftra-
tion, and then indeed he may produce enough
of fuch demonftrations in his Philofophical
works. So far was Des Cartes from Marrying
Phyficks with Geometry, thatitwas hisgreat
fault that he made no ufe ac all of Geometr

in Philofophy. It may perhaps be thought that
he underftood Geometry as well as moft of
his cotemporaries, and therefore Mr. Wotton
might have prefumed, that he ought to have
joined Geometry to natural Philofophy, but
fince he afferts that he a€tually did fo, 1 think
it a convincing argument that he makes him-
felf a judge of things he does not underitand.
But what he falfly afcribes to Des Carics, is
really true of Galileo and Kepler, who, by the
help of Geometry have difcovered Phyfical
truchs that are worth more than all Des Car-
tes’s Volumes of Philofophy, who was fo far
from applying Geometry and obfervations to
natural Philofophy, that his whole Syitem 1s
bur one continued blunder upon the account

of

I3
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of his negligence in that point. This I can
eafily przgve by thewing thf his Theory of the
Vortices, upon which his Syfteme 1s grounded,
is abfolutely falfe. 'The great Philofopher of
this age, the moft Ingenious and Incomparable
Mr. Newton by his great and deep skill 1n Geo-
metry, has thewed that the periodical times
of all Bodies which fwim in Fortex, muft be
diretly as the fquares of their diftances from
the center of the Vortex. But it 1s evident
from obfervations, that the Planets in turnin
round the Sun, obferve quite another fort of a
law than this, for the fquares of their Perio-
dical times, are always as the cubes of their
diftances, and therefore fince they do not ob-
ferve that law, which of neceffity they muft,
if they fwim in a Vortex, it is 2 demonftration
that there are no vortices, in which the Pla=-
nets are carried round the Sun.

Befides if the earth were carried in a Por-
tex, it muft neceflarily move fafter, when it is
in the beginning of Virge, where the fluid is
in a narrow fpace, (and by confequence moves
fo much the fwifter,) than it would do when
it is in the beginning of Pifces, and that in
the proportion of three ro two, which is di-
reftly againft experience, and obfervation.

It is impoffible therefore uli;m this, and a
gﬂ:at many other accounts, which Mr. Newton

as thew’d in his principles, that the earth
and the other planets can move in a Vortex. So
that the notion of a Fortex being ruined, zllm-
whole
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whole Cartefian {yftem muft of neceflity fall to
the ground ; and that world, whofe origina«
tion he pretended to have deduced from Me-
chanical principles, muft be a wild chimera of
his own 1magination.

I cannot pafs without reflefting upon ano-
ther great error in the Cartefian Philofophy,
which he committed purely for want of due
obfervations. And that is, his reafon why at
the Moon’s oppofition, or conjuntion witch
the Sun, the Tides fhould be greater than at
her quadratures. 'To explain this, he makes
the Moon move round the earth, in an El-
lipfis, in whofe centre the earth is placed,
fo that by this means, the Moon will have two
Apogeons, and two Perigeons, and he fays that
the Moon is in one of her Perigeons always at
the time of her oppofition, or conjunétion, and
by this means fhe prefles then more fcrmzﬁ_ly
upon the Sea, than the does at her quadra-
tures, at which time according to him fthe is
always in one of her Apogeons, and therefore
her preflure muft be weaker. All this is fo
notorioufly falfe, that there is no Almanack-
maker but can d,emuni’cratc the contrary, and
if he had but in the leaft confidered the The-
ory of the Moon, he might eafily have feen
that the Moon is as often in her Apogeons at
new and full Moon, as the is in her Perigeons
at that time, tho’ it feldom happens at the
lunations that the is exaltly in either.

By
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By this it may fufficiently enough appear
that}l:he moft inganiuus thoughts ?:%he Eg.rtﬂ:
fian Philofophy, are falfe, and difagreeable to
nature, which I have thew’d not only becaufe
the Philofophers of that fet have pretended
to fo very great things, as to give a true ac~
count n?all the Ph&nomena’s in nature, whilft
they underftand fo very little, that they have
not given us a right explication of any one
thing ; but alfo becaufe Mr. Des Cartes, the
author of that Se€t, was the firft who intro-
duced the fancy of making a World, and de-
ducing the origination of the Univerfe from
Mechanical principles. Which notion has been
fo ftifly maintained by his admirers, that by it
they have given the ignorant Atheifts (for fo
are moft of that perfwafion ) fome plaufible
pretences for their incredulity without any
real ground.

Bur of all Philofophers, thofe have done Re~
ligion the leaft fervice, who have not only
afferted, that the world was made by the
laws of Mechanifm, without the extraordina-
vy concurrence of the Divine power; but alfo
tg'at all the great changes which have hap-
pened to it, fuch as the Deluge, and other
great efleCts delivered to us as miracles by
the facred writers, were the neceflary confe-
quences of natural caufes, which they pretend
ro account for. Thefe contrivers of Deluges,
have furnifhed the Atheift with an Argument,
which upon their fuppofition is not {fo eafily

Al
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anfwer'd as their Theories are made. Which
1s this.

'The World they will fay, was never ei-
ther made or created by Ged in ‘time, but
did exift from all eternity, without any
change, or alteration, but fuch as happened
from pure Mechanical principles, and caufes,
and the true reafon, why there remain no re-
cords ; or traditions of tafts' done in the time
beyond four or five thoufand years, is be-
caufe there has happened a Deluge, the me-
mory of which™ is ftill preferved, and this
Deluge being the neceflary confequence of
natural caufes, did fweep away all mankind,
and with them the memorials of all former
ages, only a couple of ignorant country peo-
ple fome way or other, faved themlielves from
the univerfal Cartaftrophe, and from their ofi-
{fpring the earth was again replenithed, and
arts and {ciences invented, which our fore-

tathers before that deluge underftood more -

perfeétly than we do now.

Thhis they will tell you is their hypothefis,
and they will not be beaten eafily from i,
fince it may be defended as well, as any
other Philofophical Theory which pretends
to give an account of the origination of the
World, and is as precarious as their own
fyftem of principles which they pretend is
very poflible, fince {everal Philoﬁ&phers have
fhew’d various ways, how there might have
happened {o univerfal a deluge, from Mecha-

- _ C nical
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nical principles, and the neceflary laws of
motion. ‘

Thus we fee how thefe flood-makers have
given the Atheifts an Argument to uphold
their caufe, which I think can only be truely
anfwer'd by proving an univerfal Deluge
from Mechanical caufes altogether impoffi-
ble. And therefore I defign to fhew that
the moft ingenious Theories fram’d upon that
account, come far fhort of the defign of the
Framers, and that the great and wonderful
effe&s, which they endeavour to explain,
could never have rifen from the caufes they
aflign.

This I intend to do by fhewing that
their Theories are neither confonant to the
eftablifhed laws of motion, nor to the acknow=
ledged Princiiles of natural Philofophy, of
that Philofophy I mean, which is founded
upon obfervations and calculations, both which
are undoubtedly the moft certain principles,
that a Philofopher can build upon. 1Tt 1s in
vain to think that a {fyftem of Nartural Phi-
lofophy can be framed without the affiftance
of both, for without obfervations we can
never know the appearances and force of
nature, and without Geometry and Arichme-
tick we can never difcover, whether the caufes
we aflign are proportional to the eflets we
pretend to explain. This the various fyftems
of the Philofophers do evidently fhew,
which are by far more diftant from che truth,

than
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than they are from one another. And 1 hope
it will appear yer plainer by the following
examination of Dr. Buruet’s Theory of the
Earth. Which tho’ it has been publifhed
many years, and has been animadverted upon
by feveral, yet it has not been fo fully re-
futed as it might have been, nor has any one

fhew’d the greateft miftakes in ir. Nay, Mr.

Erafmus Warren, who has wrote the greateft
Volum againft it, in my opinion has fpoken
the leaft {enfe abour it.

He begins his difcourfe with a faying of
an old Heathen, that Philofophy is the great-
eft gift that ever God beftowed on man.
Which I will not deny, fince he has been at
fo much pains to make a Panegyrick on the
ufefulnefs of it. Buc it is plain to any who
will be at the pains to read his Book, that
God has thought fit to beftow bur very lirtle
of that greac gift upon him. And that the
world may not think that this is faid out
of ill nature and withoutr grounds, I will
give them a taft of his Philofophy, Geo-
metry, or Geography, (call it which you
pleate.) He dcfigns to calculate how much
colder the Poles would be if the earth were of
an Oval figure, thanifit were perfe€tly Spheria
cal. Todo which he fuppofes that a Circle form-
ed into a moderate Oval, will have its Poles
at leaft a fordeth part farcher diftane from
the wguator, than it it were perfe&tly fpheria
cal. ¢ Now according ro this proportion,

Ca2 “ allowing

19



20

The Iutroduiton.

« allowing the earth to be 7000 miles in
« Diameter and adding a fourth part to ren-
« der it Oval, viz. 1750 miles thicknefs;
« the earth at each Pole muft bear above
¢¢ fourteen degrees latitude more than it it
« had been round. So that the hypothefis
« which removes its Poles fo much farther
« from the Sun, muft alfo allow the cold
¢ thereabouts to be proportionably augment-
“ ed. And tho in the Eﬂndﬁd and fourth de-
« gree of laritude (as we muft call i,) on
« ‘each fide of the zquator, that is, at the
« very Poles, there might have been a per-
¢« petual day, &¢. *

This is the firft ime I ever heard that
there could be more than ninety degrees be-
tween the poleand the @quator, buthe thinks
he has fairly made it out that there can be
a hundred and four degrees between them,
and therefore, there muft be four hundred
and fixteen degrees in the whole circumfe-~
rence, and then, every right angle being on-
ly proportional to ninety degrees, there
muft be more than four right ‘angles about
one point, and therefore the Corollary of
the 13th of the firft of Euclid mut be talfe.
Thus has that fubtle Philofopher not only
{ubverted Dr. Burnet's Theory, but alfo Eu=
clid’s demonftrations, and that by an argu-
ment which the dull Mathematicians could
never difcover.

But

¥ [Warven's Gelogy page 116,
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But T will leave Euclid to his mercy, and
anfwer that part of his argument that con-
cerns the Theory: which is eafily done, if he

will confider that the difference between the .

poles of the earth’s diftance from the Sun,
and the eguator of the earths diftance from the
Sun, even tho’ theearth were ten times more
Oval than he would have it, is {fo very in-
confiderable that it does almoft bear the fame
proportion to the whole that a point does to
a line, for the Mathematicians know that the
diameter of the earth is but a point, in re-
{pect of its diftance from the Sun, and there-
fore two lines drawn from the Suns centre
to any two points of it are very near in a
proportion of equality, {o that upon the ac-
count of a greater or lefler diftance of the

arts of the earth from the Sun, there can
ge no fenfible alteration of heat or cold.

But T am afraid this is a little too far be-
yond Mr. Warren's capacity, however to fur-
prize him a little more, I will tell him, he
1s fo far out in his account of the cold at
the poles, that tho’ the'North poe be much
colder in the Winter than it is in the Sume
mer, yet it is fome hundred thoufands of
miles nearer to the Sun in Winter than in
Summer. If he pleafes to confult the Aftros
nomers, they can demonftrate the truth of
this to him.

I beg Mr. Warren's pardon for bringing
him into this place, 1 ought to havaneen
favourable to him, he being one of my Aflo~

C 3 ciates
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ciates Q?ainft Dr. Burnet. But 1 was willing
to produce him as an inftance, to thew how
u_nﬁl; a man who underftands no Geometry,
is to write a book of Natural Philojophy.

But to rewurn to the Zheory, I cannot bug
acknowledge, that there was never any book
of Philofophy written with a more lofty and
plaufible ftile than it is, the noble and elegant
defcriptions the Author gives the fubjeét he
treats of, fhew that he has a great command
of Language. His Rhetorical exprefiions
may eafily captivate any incaurious reader,
an! make him {wallow down tor truth
what T am apt to think the Author himfelf,
from the facred charater he bears, defigned .
only for a Philofophical Romance, feeing
that an ordinary Examination thereof, accor-
ding to the laws of Mechanifme cannot bur
{hew, that he has afted the part of an Ora-
gor much better than he has done that of
a Philofopher. For in reality none of thefe
wonderful effects, which he endeavours to
explain, could have dpmceeded from the
caufes he afligns, And to demonftrate this
is the defign of this fmall Treatife, in which
I will not inquire how far the Theory is
agreeable to Holy Scriptures, thar being a
work already done by others, who I pre-
fume underftand that Subjeét better than I do,
neither will I confine my felf to follow the
Author from Chapter to Chapter, and find
Fault with every thing conrain’d in the

: : ‘Theory
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Theory, leaft it fhould look more like fpite-
fulnefs and ill nature than a diligent fearch
after Truth. My defign therefore is to
choofe out fome of the principal heads of
the Theory, and having thown them to be
falfe and difagreeable to the laws of Mecha-
nifme, the reft muft all fall to the ground
of courfe.

C 4 CHAP,
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C.H:AE: 1

A Examination qf the Tleorifls
gﬁﬁsml Argument awhich be ufes to

prove the Truth e:f his Theory.

N the fecond and third Chapters the

Theorift makes way for an Argument
which he alledges in his feventh to prove
the truth of his 'Theory, @iz. thar all other
wayes for rthe explication of Nuab's Flood
are falfe and impoflible, and that he has
given the only poflible, and confiftent Idea
of an univerfal flood, and therefore it came
to pafs the way he has afligned and no other.
This Argument we fee is founded upon two
Propofitions. }/? That no other way is
nﬂﬁnle, and 24/y. That his own Theory is
an intelligible and confiftent explication of
the univerfal flood. This lat Propofition I
intend to examin in the following Chapter,
and the firft in this.

The Theorift, to prove all the common
ways of explicating the univerfal deluge falfe
and papoffible, Calculates the quantity of

| watar,
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water, which would beé fufficient to cover the
whole Earth, above the Tops of the higheit
Mountains, and finds that no lefs than eight
Oceans of water could be {fufficient for fuch
a Work. Now it is cermin (fays he) that
fuch a ftock of waters could neither come
- from the Sea, the Rain, or fubterraneous
Caverns, and Channels of the Earth, there
being no fuch quantity of water in Nature,
as would be requifite for fuch a Purpofe:
and therefore the explication of the deluge
from thefe caufes is impoflible. Neither will
he allow any fuperceleftial watérs to make up
the eight Oceans neceflary for the deluge.
For if there were any fuch waters, the Hea-
vens above where they lay muft be either fo-
lid or fluid. If folid as Glafs or Chryftal,
how could the waters get thro’ them to de-
{cend upon the earth ? If fluid as the Air or
Ather, how could the waters reft upon them,
it being heavier than Air? But if you will
fuppofe, that waters were broughtdown from
this imaginary region, to drown the world, in
that vait quantity that would be neceflary,
what became of them when the deluge ceaf-
ed ? It would be a hard task to lift {feven or
eight Oceans of water up among the fpheres,
and there is no room for them here below.
Thus the Theorift thinks, that the vulgar o-
inion makes the deluge impofiible and unin-
relligible upon a double account, both in re-
| quiring
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quiring more water than can be found, and
more, if found, than can be difpos’d of. .
This is the fum of the Theorift’s Argument,
why all other methods and explications of
the deluge are falfe, and impoflible, which
I have here related, becaufe I chink it an evi-
dent demonftration of the impoffibility of all -
Natural and Mechanical explications of the de-

luge whatloever, even his own not excepted,

as I fhall fhew in its due place: it being im-
poffible for Nature, not affifted with extraor-
dinary divine power, to bring {fo much water
upon the earth; and if it were once brought,

it is as impoffible to remove it
But all this does no way prove, that the de-
luge might not have been brought upon the
earth by the Almighty power of God. Can-
not he bring out the waters from the deep
or the A&;E’E as from a Storehoufe, and fu-
ftain them from running down again with the
fame eafe he made the waters of the Red Sea
ftand on a heap, while the Ifraciites pafled
through ? Is any thing of this nature too hard
for the Almighty to perform? Might not he,
if there were not enough in the abyile, bring
water on the earth from the Heavens above,
which might have been there from the Cre-~
ation notwithftanding the Theorift’s queftion,
How could they reft there? Since the fame
power might keep them in their place, that
detains the Moon or any other of the Pla-
nets in their orbits ; and perhaps from fome
ot
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of thefe, or from other places beft known to
the Divine wifdom, fome of this water was
brought upon the earth, and afterwards re-
mov’d by the Omnipotent hand of God who
only worketh great wonders. Is not this a
much eafier and fhorter account of the de-
luge than the Theorift’s, which is built upon
falfe and precarious principles, and inconfe-
quential conclufions, which after all will not
be fufficient to produce the defired efleét ?

But it feems the Theorift is not very wil-
ling to acknowledge that God Almighty had
any hand in that great Cataftrophe of the
world, tho’ it be plainly told us in Scriprure
that he was the immediate Author thereof,
Gen. 6. 17. Bebold, (faith.God) I, even I, do
bring a flosd of waters upon the earth. Nor do I
fee any reafon why he ought not to acknow-
ledge the univerfal deluge of the world to be
Miraculous, as well as the deftruétion of o~
domn and Gontorrab was by raining of Fire and
Brimitone ; fince they were both fent as pu-
nitlhments for the fins of men: neither of
which, without doubt, had ever happened if
man had continued in the ftate of Inno-
cence.

The Scriptures give us an account of fe-
veral Miracles wrought by the hand of Om-
nipotence upon occafions, which did not fo
neceflarily require them. Why ought we

then to deny this univerfal deftruéion of the

earth to be miraculous ? Miracles are the great
and
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and wonderful works of God, by which he
theweth his Dominion and Power, and that
his Kingdom reacheth over all, even Nature
her felf, and that he does not confine himfelt
to the ordinary methods of ating, but can
alter them according to his pleafure. Were
not they given us to convince us of the facred
truths contained in holy Scripture ? Was it
not by the demonftrative force of Miracles
that Mofes and the Apoftles proved their di-
vine Miffion, beyond all that other Framers of
Religions could pretend ro ? And tho’ our holy
Faith ftands fo well confirmed by real mira-
cles, that we are neither to make nor admit
of any falfe ones, yet certainly we are not
to detraét from the value' of the true ones,
by pretending to deduce them from Natural
and Mechanical caufes, when they are no ways
explicable by them. It is therefore both LEE:
eafieft and fafeft way, to refer the wenderful
deftruétion of the old world to the Omnipo-
tent hand of God, who can do whatfoever he
pleafes.

CHAP
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Cuap. .
Of the Chaos.

H AT the Earth was formed from a
Chaos, muft be unqueftionably own’d by

all, who acknowledge the Holy Scriptures,
for they tell us, that in the beginning 2he
Earth was without form and void, and darkne/s
was upon the face of the deep : which is a moft
excellent defeription” of that Chaos, from
which the werld arofe. From it therefore the
Theorift begins to frame his Antediluvian
earth by the fole help of Natural and Me-
t:hanicafcauﬁts. He fuppofes the Chacs to be
the matter of the earth and heavens, without
form or regularity, reduc’d into a flud
Maffe, wherein are the materials and ingredi-
ents of all Bodies mingled in confufion one
with another, without any order of higher
or lower, heavier or lighter, folid or vola-
tile. ‘'The firft change he imagines that did
happen to this Mafle, was, that the heavieft
and groffeft parts funk down towards the mid-
dle of it (for there he fuppofes the Center of
its gravity) and conftituted the hard and fo-
Jid
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lid interior part of the earth. The reft of
the Mafle which fwam above, was alfo di-
vided by the fame principle of gravity into
two orders of bodies, the one liquid like wa-
ter, the other volatile like air. For the fine
and aétive parts difintangling themfelves by
degrees from the reft, did mount above them,
ang having motion enough to keep themfelves
upon the wing, did play in thefe open places,
where they were to conftitute that body we
call Air: the other parts being grofler ‘than
thefe fertled in a Maffe together under the
air, upon the body of the earth, compofing
not only water firi€tly fo called, butr the
whole Mafie of liquors and liquid bodies be-
longing to the earth; of which there were
two kinds, one of which is fat, oily and light,
and the other lean and more eartly, like com-
mon water. Now it being well known that
thefe two liquors mixed together, if left to
themfelves and the general attion of nature,
feparate one from another, as in Cream and
thin Milk, Oil and water, and fuch like: So
we cannot doubt but that the fame effe&t
would follow here, and the more oily and
light parts of this Mafle would get above the
other and fwim upon it. Thus would the
whole Mafle of liquids be divided into two
leffer Mafles.

Now if we look over again thefe two great
Mafies of Air and Water, we cannot but ima=
gine, that they were both art firft very muddg

an
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and impure : for the air was yet thick, grofie
and dark, there being abundance of terreftrial
particles fwiming in it ftill, after the

rofleft were {funk down, and the lefler and
ﬁghter, which remain’d in the Air, did fink
too, but more flowly. So that in their de-
fcent they did meet with the ﬂi?’ liquor up-
on the face of the deep, which did intangle
and ftop them from pafling any farther, fo as
mixing there with that unftuous fubftance,
they did compofe a certain {flime, or fat,
foft earth, fpread upon the face of the wa-
ters. And this thin and tender Orb encreaf-
ed more and more as the litcle earthy parri-
cles derain’d in the air could make their wa
to it; and mingled with that oily liquor, tiﬁ
at length they fuck’d it all up, and were
wholly incorporated together: which was the
firft concretion and firm confiftent fubftance
upon the face of the Chaos; *

After this fathion has the Theorift formed
his Anrediluvian habitable world, which doth
not much dilfer from the Cairefian method
of making the earth, only Des Cartes being
fomewhat wifer than the Theorift, would not
allow the ourward cruft, within whofe bow-
els the waters were fhutup, to be a habitable
earth, knowing well that neither man nor beaft
could live long without water. But he made
the cruft firft broken, and the waters flow our,
before he plac’d any inhabitants on it. Another
fmall difierence berwixt the two hypothefes,

15,
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is, that Monf. Des Cartes never thought of
making the exterior Orb of oily liquids,
which the Theorift afferts to be abfolutely ne-
ceffary towards the formation of the eruit.
For if it wege not, fays he, for the oily liquor
which {wims upon the furface of the Abyfs,
the particles of earth which fell thro’ the air
had funk to the bottom, and had never form-
ed the exterior Orb of earth.

But notwithftanding this, I believe it may
be eafily made evident (tho’ neither of their
Syftems are true) that the Theorift's hypo-
thefis is the worft of the two. Which T will
prove from his own conceffions: for he has al-
ready own’d that the oily liquor is much lighter
than the watery Orb. Hecinas mentioned alfo
that the terreftrial particles when falling from
the air, if the Orb were only water, would
fink to the bottom and therefore thofe par-
ticles muft be heavier than water.” From
thence, I think, it does neceffarily follow,
that thofe terreftrial particles muft alfo be hea-
vier than the oily fluid which is lighter than
water, and therefore they will more eafily
defcend thro’ it than they did thro’ water, it
being well known that there are feveral bodies
which will {wim in water, but fink in oil.

But that which feems to have deceiv'd the
Theorift in this point was, that he had ob-
{erved that fmall duft, tho’ fpecifically heavier
than oil, yet being thrown upon it, it did not
fink, and therefore he concluded, that a great

deal
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deal of it, if caft upon the Surface of oil,
after the fame manner, would not defcend, but
form a folid concrete fubftance upon the fur-
face of the oil. But this confequence will
foon appear to be falle, if we cenﬁaer the true
reafon why fome bodies, tho’ {pecifically heayi-
er than the fluid in which they are put, do not
fink, but {wim upon the furface : which is this
That there s {carce any liquid in nature which
is abfolurely fluid, and whofe parts do not re-
fift {eparation one from another, and therefore
will fomewhat hinder or retard the defcent
of bodies thro’ them. Now this refiftance
(all other things being alike) is always pro-
portional to the furface of the body defcend-
ing : fo that {mall bodies, whofe weight or
force tomove or feparate the parts of the fluid,
1s but very little, may have a furface fo large,
that they cannot overcome the refiftance of
the fluid ; that is, they cannot make way for
their defcent thro’ the fluid, and therefore
muft {wim upon the furface of ir: but the fur-
faces of bodies not increafing in the fame pro-
portion with their folidities or weights, {mall
bodies will have a greater refiftance in pro-
portion to their weight, than greater ones of
the fame intenfive gravity, and confequently
the one will defcend when the other cannot,
As for example, fuppofe a{phere of an inch di-
ameter was pur into an oily fluid, whofe re-
fiftance was juft equal to the force of gravity
in the defcending bedy : there being an equi-

D Librium
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librium, the former would fwim in the latter.
Now it another fphere of two inches diame-
ter, and of the fame intenfive gravity were
put in the fame fluid, its gravity or force by
which it would feparate the particles of the
fluid, would be eight times greater than the
defcending force of the former fphere; and
if its refiftance were alfo eight times great-
er, it is plain that it alfo could nor de-
fcend: but the refiftance being always (as
1 noted before) as the furface of the de-
fcending body, is only in the prefent cafe
four times greater; which will not equal
the force 0% its gravity, and therefore the
fohere muft defcend. So in our prefent cafe,
tho’ fome fmall grains of duft or earth may
fwim upon the furface of Oil, yet thefe when
increas’d by the addition of a great many o-
thers which fall upon them, augment their
weight (the fame refifftance continuing) and
muit fall to the botrem.

Befides this, the earthy kpnrticlcs fallin
from a great height, fome of them defcemf
ing from places as high as the Moon, as the
Theorift will have them, muft needs in their
defcent acquire a very confiderable degree of
velocity, with which falling upon the furface
of the oily Orb, they will not only by that
force defcend themfelves, but alfo carry down
with them, and condenfe whatfoever bodies
they met in their way or found fwimming
upon the furface of the oil. Now that the

force
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force of a defcending body is fo great as to
perform this effeét, 1 think, is clear to any
who confiders that a heavy body runs down
fifteen foot in a fecond, and that the fpaces
thro’ which itdoes move, are always in a du-
licate proportion to its times, as is demon-

rated by Galileo, and confirmed by the Ex-
periments of Riccioli: from whence by cal-
culation it will follow that a body would run
down four thoufand miles in the {pace of
twenty three feconds, abftralting from the
refiftance of the air.. Bur if we will fuppofe
but the hundredth part of this fpace run
thro’ in that time, allowing all the reft for
the refiftance of the Medium, yet even in
that cafe, the velocity would far exceed that
of the {wifteft buller, that can be fhot out
of a Cannon.

Thus, T think, I have made it evident,
that the particles of earth after falling thro’
the air, could not reft upon the furface of the
oilly Orb, to form there an hardened habitable
Cruft, not only upon the account of their

reater gravity, which the Theorift acknow-
edges, and is alfo plain by experience, com-
mon earth being near twice as heavy as wa-
ter ; but alfo upon the account of the great
force by which they muft of neceflicy fall
upon the liquid Orb, which will carry them
down towards the Center.
~ T'hope now it will appear to any think-
Ing man, plainly impoﬂﬁ:le, that eicher oil

D a2 or
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or water fhould fuftain fuch an immenfe heavy
Orb, in which was not only the foft earth,
which in few places is ten foot deep, but alfo
a prodigious quantity of ftones a minerals
much heavier water : for it is certain that
chefe great heavy bodies muft have funk to the
bottom if they were left to themfelves, and yet
even thefe bodies make up the greateft part of
our outward earth. I know the Theorift does
boldly affirm, that there was neither Metals nor
Minerals in the primitive earth; but this is
both contrary to reafon and Scriprure, for the
Holy Scriprures tell us, that Tubal Cain be=
fore the floud, wasan inftruéter of every Arti-
ficer in Brafs and Tron: and I'would fain know,
how there could be fuch Artificers before
the flond, when, according to him, there
was no fuch thing to be feen as Metals. Be-
fides, ’tis hardly Yoﬂible to build an Ark, that
fhould contain all the terreftrial and aerial
animals, without Iron. The Americans without
any Iron made themfelves {mall Cannoes of
one folid piece of Timber which they hollow-
ed by burning, but it would be a ftrange Tree
¢hat was of the dimenfions of the Ark, and
could contain fo many animals as it did.

Thefe things do (in my judgment) plainly
fhow, that the Theorift’s opinion in this point

is utterly falfe.

From what I have alreacay faid, 1 think, it
may be clearly demonitrated, that the Fabrick
of the earth can ncver be deduced from a

Chaos,
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Chaos, by the fole help of Mechanical princi-
ples and Natural caufes. For it 1s evident to
any one who has eyes (tho’ there have been
fome wife Philofo i;ers of another opinion)
that the Land is higher than the Water; and
ic is alfo plainly experienced, that com=
mon. arable earth or clay is much heavier than
water : and if we defcend into the Mines or
Pits, we fhall find the matter there to be three
or four times heavier than the earth above.
Now it is plain from what T have already
proved, thatin a Chaos, the true change that
would follow from Mechanical principles and
Natural caufes, is, that if all were fluid, the
heavieft and folideft Bodies would fubfide and
fall to the Center ever{ one taking place
according to the fpecifick gravity ; fo that
the lighter Bodies would always be forced
uppermoft: the earth therefore being heavier
than the water, muft of neceffity place it felf
nigher the Center, and leave the water to co-
ver the face of the whole Orb. Thus the furface
of the World could never be inhabited by an
other Animal than Fithes. Butin how muc?':
wifer order than this, has the great Creator of
the World placed all the Bodies of the earth,
fo that notwithftanding the greater gravity of
the Land, it is raifed higher than the Sea,
and thereby made fit and habitable both for
man and beafts, without the help of Natural
and Mechanical caufes, which would have pro-
dug’d the contrary efieét.

D 3 Several
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Several other arguments might be brought
¢o demonftrate that the frame of this World
was the refule of wifdom and counfel, and not
of the neceflary and effential Laws of motion
and gravitation, which could never have either
made or fupported the World. I always won-
der'd at the wild an extravagant fancy of the
Philofophers, who thought that brute and
ftupid matter would by it felf, without fome
fupreme and intelligent director, fall into a
regular and beautiful ftruéture, whofe parts
fhould be fo extreamly well adapted to vari=
ous ufes, as if they had been the refult of wif-
dom and contrivance. I will conclude this
Chapter with a difcourfe of the Theorift in his
1oth Chap. lib. 2. |

« In the conftruction of the Body of an
¢ Animal, (fays he) there is more of thought
« and contrivance, more of exquifite inventi-
« on, and fit difpofitions of parts, than is in
¢ all the Temples, Palaces, Ships, Theaters, or
« any other pieces of Architeéture the World
« ever yet {aw, and not architcéture only,
« but ‘533 other Mechanifm whatfoever, En-
¢ gines, Clock-work, or any other is not
« comparable to the Body of a living crea-
« ture. Seeing then we acknowledge thefe
<« artificial works wherefoever we meet with
« them, to be the effe€ts of wit, under-
« ftanding and reafon; is it not manifeft
« partiality or ftupidity rather, to deny the
« works of nature, which excel thefe 1 _all

degrees,
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« degrees, to proceed from an intelligent
« principle? Let them take any piece of hu-
« man art, or any Machine fram’d by the
« wit of man, and compare it with the Bod
« of an Animal, either for diverfity and muz-
« tiplicity of workmanfhip, or curiofity in
« the Minute parts, or juft connexion and
¢« dependance of one thing upon another, or
« fit fubferviency to the ends propos’d of Life,
¢« Motion, Ufe, and Ornament to the creature:
« and if 1n all thefe refpeéts, they find it fu-
« perior to any work of human produétion,
« as they certainly muft, why fhould it be
« thought to proceed from inferior and fenfe-
¢ lefs caufes? ought we not in this as well
« gs in other refpeéts to proportion the caufes
« o the effe&, and to fpeak truth, and bring
« an honeft verdict for Nature as well as for
“« Arc?

1 defire the Theorift may apply this ex-
cellent difcourfe to himfelf;, and confider whe-
ther this Argument which he produces againit
the Epicureans and Atheifts, does not fully
fhew the abfurdity of his own Theory.

"

- ™
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'CHAP. IIL
O f the Mountatns.

HE 'Theorift frames his Antediluvian
Earth, fmooth, regular and uniform,
without Mountains, and without a Sea. The
proof which he brings for this bold aflertion,
15, that the Globe of the Earch could not rife
immediately from a Chaos into the irregular
form, in which it is at prefent; the Chaos,
fays he, being a fluid Mafle, which we
know does neceffarily fall into a {pherical
furface, whofe parcs are eguidiffant from
the Centre, in an equal and even convexi~
ty one with another. And fince upon the
diftinétion of the Chaos, and {feparation in-
to feveral elementary mafles, the Water
would naturally have a {uperior place to
the Earth, ’ds manifeft there could be no
habitable Earth form’d out of the Chaos un-
lefs by fome concretion upon the face of the
Water. ‘Then laftly feeing this concrete Orb
of Earth upon the face ot the Water would
be of the fame form with the furface of the
‘Water it was fpread upon, there being no
eaufes that we know of, to make an inequality
in
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in it, we muft conclude it equal and uniform,
and without Mountains, as alfo without a Sea.
For the Sea and all the Mafie of Water was
inclos’d within this exterior Earth, which had

no other bafis or foundation to reft upon.
This is the Theorift’s great argument why
the face of the primitive earth was {mooth and
uniform and without Mountains ; which if we
confider narrowly, it will apear to depend
upon a precarious and falfe fuppofition, name-
ly that the great Mafle of matter which we
have now for our earth, was, when in a Chaos,
an entirely fluid Maffe, which isa hard thing
to be granted, fince the greateft parts of Bodys
we have in the earth, at leaft {o far as we can
difcern, are hard and folid, and there is not
fuch a quantity of water in the earth, as
would be requifite to foften and liquify them
all. Befides, a great part of them, as Stones
and Metals, are uncapable of being liguified
by water. We muft conclude therefore that
the Chaos was not fo fluid a Maffe, as would
be neceflary for to have its furface even and
uniform. Why might not there have been in
this great Mafle huge lumps of firm and folid
matter, which without any form, order, or
regularity, might be jumbﬁ:d together, and
fwimming up and down, fome on the furface,
and fome within the fluid? I will leave it to
any to judge which appears moft like a Chaos,
this which 1 have defcrib’d, or his, which is a
regular, uniform fluid of a fpherical ﬁgur;:,
Q
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fo compofed and mix’d with all Bodies that
no part of it, at leaft at the fame diftance from
the Centre, is thicker than another: which
muft necetlarily fall out, it the Chaos had an
exalt {pherical figure, as the 'Theorift {uppo-
fes. If it were otherwife, it is plain by Hjy-
droftatical Principles, that there the fluid
would rife higheft, where it is thinneft, or
lighteft ; and confequently it would not have
its furface uniform, equally even and diftant
from the Centre.

Indeed, methinks the Theorift’s firft figure
of the Chaos, does very much contradiét his
own hypothefis. 'There you may fee repre-
fented great pieces of hard and folid matter
of no regular figure, {wimming contufedly in
the fluid; any one of which 1geems to bear a
far greater proportion, to the whole Mafie;
than the higheft hills could do to the whole
Earth. »

But perhaps it may be faid thac all thefe
hard and folid Bodies being heavier than the
fluid in which they {wam, fell down and
compos'd the Central (olid. And fo far I
muft own indeed, that all the Bodies in that

reat Mafle, which were heavier than water,
if left to the laws of gravity, would necef-
farily fall down toward the Centre. But cer-
tain it is that in fuch a great heap of matter,
and fo different mixcures of all forts,

Mollia cum  durisy fine pondere Fabentia

pondils.
there
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there muft be feveral that were fEeciﬁcally
lighter than the water in which they fwam,
and therefore after that the heavieft had fallen
to the Centre, they would ftill float upon the
{furface, fo much of them being under water
as would equal in quantity a bulk of water of
the fame gravity with the whole Mafle, as it
is demonfitrated by Archimedes 5. Propofition.
Lib. 1. De Infidentibus Humidoy {o that all the
reft of the Mafie ftanding out or being higher
than the fluid would compofe a Mountain.
And that hills may be thus made, T think is
confirmed by the obfervation of thofe who
have failed 1n the Northern Seas, where they
fee grear Mountains of Ice floating upon the
top of the waters, and yet there is but a very
{mall difference between the fpecifick gravity
of water and Ice, it being as eight to feven
according to Mr. Beyl's obfervations. If then
we will {uppofe all Mountains hollow and full
of Caverns, there being a great many to our
certain knowledge that are 1o, or el{}é joined
to fome light matter, fo that the whole com-
pofition may be lighter than water or the
fluid Chaos; this would neceflarily produce
Mountains.

And now I hope the Theorift will own that
the evennefs and uniformity of the earth is not
fo neceflary a confequence from its production
out of a Chaos, as he at firft imagined, fince 1
have thewed him how mountains might have
been form’d from his own principles of S:.:z:jcki

an
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and Gravitation. Yet T am of the opinion
that there were other princ{iiples CONCUrring
to the formation of the world, befides gravi-
tation and the known laws of motion, which I
think it left to themfelves would never pro-
duce any tolerable or habitable world.

But f{uppofing the efficient caufe of Moun-
tains unknown or impoffible to be affigned;
yet ftill there remains the final caufe to be
enquired into, which will do as well for our
purpofe. For if I prove them to be as ufeful
to the inhabitants of the primitive earth, as
they are now to us, and that in our prefent
ftate they are abfolutely neceflary, not only
for our well being, but alfo for our bare fub-
fiftance; I think trom thence it will demon-
ftratively follow that they were in the primi-
tive earth as well as in ours. And therefore
the groundlefs affertion of the Theorift that
the face of the Antediluvian earth was fmooth
regular and uniform, isas falfe as ’ris bold
and daring.

i know there is a fort of men in this age
who have excluded all final caufes from the
confideration of a Philofopher, as being un-
worthy of his enquiry, fuppofing his bufinefs
is only to find out the true formal and effi-
cient caufes of all things, and not to concern
himfelf with the defign of nature, or the
great end for which the God of Nature made
any thing. But indeed thefe men have been

fo unhappy in their fearches, that I dare
boldly
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boldly fay they have not fo much as difco-
vered the true, real and efficient caufe of any
one of the Ph&nomena which was not known
and better explain’d before; ‘'tho’ they have
pretended to lay open the ;:Fémes and formal
caufes of all things, and to thew the manner,
how the Univerfe was formed from the prin-
ciples of Matter and Motion.

But whatever they pretend, certain it is,
that final caufes are worthy of the confidera-
tion of all men, and much more of a Philofo-
pher. By them we are led into the admira-
tion of the wifdom of God, and difcover his
care and providence over the world; B
them we demonftrate that the World could
never be made by chance; but it mufl be a
being of infinite wifdom that form'd it for
fuch various ufes as are to be feen in it. And
therefore by all wife and confidering men
they are much more to be valued than ef-
ficient caufes, if they could be difcovered;
which only tell us how the thing was per-
form’d, and not the ufe for which it was de-
fign’d. ’Tis true indeed, it is not eafy to dif-
cover the ufe of every thing in the Univerie;
but from the admirable contrivance of thole
things, the ufes of which we do know, and
from the infinite wifdom of God, it may be
eafily concluded, that every thing in nature
has its ufe, and is in fome manner ferviceable
to the good of the whole.

They
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They who defire to fee more concerning
the ufefulnefs of final caufes, may confult
Mr. Boyle of final caufes, Mr. Ray's wifdom
of God in the works of the Creation, and
fome late ingenious eflays upon the nature and
evidence of taith by Dr. Cockburn.

I muft confefs ‘I cannot but think it a
ftrange and prefuming boldnefs in the Theo-
rift to aflert, that Mountains are plac’d in no
order one with another, that can either refpect
ufe or beauty: and that if they are fingly
confider’d they do not confift of any propor-
tion of parts, that is referable to any defign,
or hath the leaft footfteps of art or r:ﬂun%el.
Notwithftanding this ftrange aflfertion, T am
fure, if we were without thefe fhapelefs and
ill ﬁgur’d old Rocks and Mountains, as he
calls them, we fhould foon find the want of
them. It being impoffible to fubfit or live
without them.

For fetting afide the ufe they may have in
the produétion of various Plants and Metals,
which are ufefull to mankind, and make a
part of the compleat whole, and the Food
which they yield to feveral Animals, which
are defign'd by Nature to live upon them;
The bigh Hills being a vefuge for the wild Goats,
and the Rocks for the Conies; and not to men=-
tion the end they ferve for in direfting the
Inland winds, and altering the weather, in
fencing and bounding Empires and Countries,
in all which without doubt they do us ver

confi=
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confiderable fervice; there is moreover one
reat and Univerfal ufe, which makes them
abfolutely neceflary for the fubfiftance of
Mankind. For without them 1t is certain we
fhould have no Rivers, nor frefh currents of
waters, and confequently we fhould want one
of the greateft fupports of Life. This the
Learned and Ingenious Mathematician and
Philofopher Mr. Edinund Halley has effeCtually
roved in the Philofsphical Tranfaitions, where
e gives us an account of the rife of Springs
and Rivers from Vapours, * ¢ That are raifed
« copioufly in the Sea, and by the winds are
¢« carried over the low Land to the high
¢« ridges of Mountains, where they are com-
« pelled by the ftream of the air to mount up
« with it to the tops of the Mountains, where
« they prefently precipitate, gleeting down
« by the cranies of the ftones, and part of
« the Vapour entring into the Caverns of
“ thofe Hills, the waters thereof gather as in
“ an Alembick, into the bafons of ftone it
“ finds; which being once filled, all the
“ overplus of water that comes thither, runs
“ over by the loweft place and breaking out
“ by the fides of the Hills, forms fingle
¢« Springs, many of thefe running down by
« the walleys or gutts between the ridges of
¢« the hills, and coming to unite, form little
¢ rivulets or brooks, many of thefe again
“ meeting in one common valley and gain-
(13 lng

* Prilofophical frmf#r’ﬁam Number 192,
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« ing the plain ground being grown lefs

“« rapid become a River, and many of thefe
« being united in one common channel
« make fuch ftreames as the Rbine, the
« Rbone, and the Danube, which laft one
« would hardly think the colletion of waters
« condenfed out of vapours, unlefs we con-
« fider how vaft a tratt of ground that
« River drains, and that it is the fumm of
« gll thofe Springs which break out upon the
« South fide of the Carpathian Mountains,
« and on the North fide of the immenfe
« ridge of the Alpes, which is one continued
« chain of Mountains from Switzerland to
¢« the black Sea, fo that it may almoft pafs
« for a rule, that the magnitude of a River or
« the quantity of water, which it evacuates,
« is proporrional to the length and height of
« the ridges from whence its fountain arnfes.
All this I take to be undeniably evident.
For that vapours are raifed by the hear of
the Sun from the Sea in fuch vaft quantities
as will be fufficient to ferve all the Rivers,
the fame ingenious Mr. Halley has demon-
ftrated by Calculations. But it is alfo de-
monftrable that thefe vapours being of the
fame fpecifick gravity with the air in which
they fwim, muft follow its motion, that is
thev muft be carried by the winds over land
untill they meet with fuch an obitacle as a
hill in their way which refifts their mortion,
where they muil precipitate and gleer down

by
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by its fide and fo form Rivers and Springs:
All this is not only clear from reafon, burt is
alfo confirmed by the experience of the fame
Mr. Halley while he was at St. Helena as he
tells you, in the Philofophical Tranfuétions.

And now methinks ’tis plain, that hills are
fo very far from being pfacetf in the earth
without any art or contrivance, that they de-
monftrate to us the admirable wifdom of
their great maker, who has thus formed them
for fo neceflary ends. If the earth were
fmooth, regular and uniform; water without
doubt would ftagnate and ftink, for how is
it poffible for water to run where there is no
rifing ground, o upper land from which it is
to defcend to the lower and even parts of the
earth.

I know the Theorift thinks, that he has
clearly folved that great difficulty by the
oval figure of his Antediluvian earth, in which
he fancies that Rivers will run notwithftand=
ing the earths regular and even furface. But
when 1 come to dicufs that point T will thew
that the earth has not, nor ever had™any fuch
oval figure as he fuppofes, and upon fuppo=
fition it had, yet even in that cafe there could
be no current Water or Rivers; and where
there is no current waters there muft be but
uncomfortable living. How many great parts
of the world lie perfectly deftitute of inha-
bitants for want of warters? Travellers rell us
fearful flories of the incredible extremitics

E they
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they have fuffered in going thorough the
DEEI‘I‘.S of Arabia for want of frefh waters.

It is plain therefore, that if the primitive
earth was inhabitable there muft be Moun-
tains in it, for I think I have already proved
that in a {mooth regular earth there could be
no Rivers. And the great advantalie
which Countries reap by being well furnii 33
with Rivers, is very evident; for without
them there could be no great Towns, nor
any converfe with far inland Countries ; fince
without them it is almoft impoffible to {uppl
a vait multirude of People with things nece{{
fary for life. If we fhould fuppofe the
Thames taken away from London, or it's
courfe diverted fo as to be at a great
diftance from it; there is no doubt but that
City would quickly to its /fs, very much
fnd the want of fo great an advantage ;
and from being one of the greateft in the
{pace of fome few hundred years, it would
come to be one of the leaft Cities of the
Univerfe.

It cannot be faid, though Rivers are now
in the prefent ftate of the world of great ufe
and benefit to mankind, that in the antedi=
Juvian earth there was no fuch neceflity for
them, there being no fuch great eraffick as
now, nor fuch a number of people to be
maintain’d by it. For this feeming objettion
is clearg' folved by the Theorift himfelf in
his third Chapter Book 1. where he prm'les

the
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the number of the antediluvian people to have
been at leaft as grear as they are now; and the
world altogether as well peopled. And if
fo, fince men lived then to a very great age,
(fome of them to nine hundred years) they
would be well taught by experience, and un-
derftand moft of thofe things which are ufeful
and profitable for them, as well as we do
now. But I need not go-about to prove there
were Antediluvian Rivers, fince it is plainly
aflerted by Moyes that there were fuch in the
fecond Chapter of Gengfis, whofe auchority I
hope the Theorift will not deny. For he
himfelt” acknowledges their exiftence before
the Floud, and endeavours to explain their
rife without the help of mountains; which
explication 1n its due place I will prove to be
falfe and impoffible.

Since therefore it is plain from Reafon,
from Scripture, and the Theorift’s own con-
ceffions, that there were Rivers in the primi-
tive Earth, and feeing it is impoffible for any
fuch to be withour Mountains, without
higher and lower grounds (the Theorift's
Qual-figured earth not being fuificient for fuch
an eflect) From thence it does evidently
follow, that Mountains were before the
floud. And therefore his aflertion that the
primitive earth was fmooth, regular and
uniform, is falfe and abfurd.

E 2 CHAP
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Con & PN

Of the Perjjeﬁdimlar Pqﬁ'tiaﬂ qf the
Axis c{ the Earth to the plane of
the Ec 'ptick.

Mong other Charaters of the Golden
Age with which the Theorift endows his
primitive Earth, one is a perpetual Spring
which was then all the world over, all the
parts of the years being of one and the fame
tenour, face, and temper. 'Then, fays he,
there was no Winter nor Summer, Seed time
or Harveft, but a continual temperature of
the Air and Verdure of the Earth. ‘The
reafon which he brings for this aflertion is,
that at firft the Axis of the Earth was parallel
to the Axis of the Ecliptick, and confequently
the plane of the Aiguator being coincident
with the plane of the Ec/iptick, the Sun in its
diurnal motion would feem to move always
in the Aquator, making equal Days and
Nights throughout the year.
Notwithftanding this fine defcription of the
Theorift’s, I hope to make it appear in this
Chapter, that the right pofition of the Earth
ga.s he calls it) is {o very far from being
efirable as he imagins it is, that itis cami_
0
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of the worft it could have, and that therefore
the Earth was never placed by God Almighey
at the beginning of the world in fuch a po-~
fition. For I here lay it down as an axiom
which I am confident the Theorift will allow,
that God at the beginning fFIaced the Earch
in fuch a pofition as was moft advantageous to
the whole, and tho’ perhaps another pofition
might have been fitter fgr fome particular
place, yet the whole would have been the
worfe for it: God by his infinite wifdom
and goodnefs always choofing fuch conftitu-
tions and pofitions of things as bring with
them the greateft good and utdlity to the
Univerfe.

Let us therefore confider whether this righe
pofition, which the Theorift fays was that of
the primitive Earth, was the beft it could
have, and if after examination we find chat
no fuch Charater as that of beft belonged to
it, but rather the contrary, it being by far
more difadvantageous to the Earth than the
g}‘ﬁfent one, we may confidently conclude

om the above mentioned ax:om thag the
Earth never had any fuch pofition,

That great and learned Aitronomer Kepler,
who certainly had more than an ordinary
penetration a;ay perhaps a divine impulfe)
in difcovering the works of Nature and Fro~
vidence in his Epitome Aftvonomie Copernicane,
has fhewed that the prefent pofition of the
carths Axss i1s by far preferable to any other,

E 3 efpecially
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efpecially to that of the perpendicular pofition
to the plane of the Echptick, for he tells
us in his Lib. 3. Part 4 That if the Axis of
the earth about which it turned ftood at right
angles, ‘'with the plane of the Echptick, and
the earth in the mean time turned round the
Sun as it does now, that then indeed the Sun
would feem to rife and fet every day, and
make its circuit from Weff to Eaft, under the
fixed ftars in the fpace of a year, but then
there would be no divifion of the Eciptick
into halves, quarters, and figns, no diftinéti-
on of the year by its difierent qualities of
heat and cold, every night would be equal
to every day, there would be two places
in the Earth to whofe inhabitants more than
half the Sun could never appear, but its
Centre would continually turn round in their
Horizons, never rifing higher nor falling
lower, the nearer one came to the wguator,
fo much higher would he have the Sun in his
meridian, but in the fame place it would al-
ways be at a conftant height at twelve of the
Clock. In the «guator, the Sun throughout
the whole year would alwayes be wertical
when it comes to the meridian, and there
only, would there be an intenfe and perpetual
Summer, when at the poles, and in places
near them, there would be an eternal Winter
without any intermiffion of Froft and Snow.
The Sun alfo would always Rife and Ser in
the fame points of their Horizons, and there=

fore,
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fore, there would be no alteration in the
Earth, but upon the account of day and
night, and no fort of changes in the year
which would always keep the fame tenour
and face, the annual motion of the earth be-
ing of no ufe.

Thefe are the effe€ts which the Learned
Kepler has thewed, would neceffarily follow
from the pofition of the Earths ax:s, which
befides, that it makes the Earths Annual
circuit round the Sun of no fort of ufe
and advantage to it, (And this I fuppofe can-
not well agree with the infinite wifdom of
its Maker,) it brings with it fuch a train of
confequences, which if men would confider,
I believe there would be few fo fond of
changes, as to be willing to have the prefent
oblique pofition altered for the perpendicular
one of the Theorift, which would render
this whole Ifland no better than a wilder-
nefs, and the greateft part of the Earth not
habitable.

For under the Zquinoffial, to whofe inha-
bitants, the Sun would continually at twelve
of the Clock, fhine perdendicularly and even
throughout the Zorrid Zone, there would be an
intolerable fcorching heat ; In the Frigid Zones
the cold could not be endured, and the
greateft part of the two temperate Zomes
would not have a fufficient quantity of heat
to ripen their fruits. All men in England are
fenfyble that the heat we have in Summer, is

E 4 but
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but juft great enough to bring our Corn and
Fruits to perfetion, and therefore if the heat
we have 1n Summer, were no greater than it
is now about the 1oth of March, or the 112h
of September, the Ground would not be able
to produce any wegetables to {upply us with
food, fo that all ol us muft have changed our
Climate for fome more fertile Soil, which
recerves more of the Suns influence.

'This may ferve to fhew how vain and falfe
the Theorift’s aflerton is, that the primitive
earth had 1ts axis ergenciicular to LEE‘; lane
of the ecliptick, ang that this pofition 1s fo far
from being the beft it could have, that it may
be juftly reckoned among the worfe fort of
pofiions, I come now to fhew the great
advantages we reap by the prefent pofition of
the Earth, and how apt it is to ferve the ends
for which it was defigned by its wife con-

triver.

Kepler in the above mentioned book tells
us, that the earth was defigned a place for
thofe things which are liable to Generation
and Corruption, and therefore it was by no
means fit that the Sun fheuld fhine upon
every part of it throughout the year with an
equal tenour and force, but there ought to
be fuch alterations and c}l:mges of his heat as
are neceflary to produce the defign’d eileéts,
for it is plain that different degrees of heat
are requird for the produétion and ripening
of moft Plants, the heat that is requifite for

the
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the firft growth of a vegetable, not being
fufficient for the ripening and perfe€ting the
feed thereof, and tplfat degree of heat which
is neceflary for bringing the feed to per-
fection, would quite wither the green and
tender herb.

Now all this is obtained by the prefent
pofiion of the Earth, and the inclination of
s Axis, to the plane of the Ee/iptick, for
from thence arifes the variety of Seafons, and
ditferent degrees of heat and cold. We per-
ceive in the Spring time, that we have the
heat of the Sun flill increafing in fuch a
meafure, as the Plants require for their nutri-
tion and growth. Ar laft the Sun arrives at
his greateft meridian height, and then the
Plants bring forth their Seeds which grow
every day more and more perfect and then
are fully ripe and fit for fmurﬁ and when the
Sun has pertormed his work in our part of
the World, he returns again to the tropick
of Capricurne, to make room for the Snow
and Ice which comes in the Winter for the
moiftening and preparing the earth for a new
Crop. And tho in the Zorrid Zoue, they
never have any Snow or Ice, yet at the time
of the year when the Sun is vertical to them,
there falls fuch a quantity of rain, as not
only cools the Air, and muakes the Heat of
the Sun rtolerable, but alfo fattens the ground
and prepares it for the produétion of fruits.

But
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But there is one more confiderable advan~
tage which we reap by the prefent pofition of
the earth which T will here infert: becaufe 1
do not know that ’tis taken notice of by any.
And it is, that by the prefent inclination of
the earth axis to the plane of the ecliptick, we
who live beyond forty five degrees of Lati-
tude, have more of the Suns heat throughout
the year than if the Sun thined always in
the equator, that is, if we take the fumm of
the Suns aftions upon us both in Summer
and Winter, they are greater than 1ts heat
would be if it moved always in the equator,
or which is the fame thing, the aggregate of
the Suns heat upon us while it defcribes
any two oppofite parallels, is greater than it
would be 1f in thefe two days it defcribed
the equator, whereas in the Ygrrid Zone, and
even in the temperate almoft as far as forty
five degrees of Lartitude, the famm of the
Suns heat in Summer and Winter is lefs than
what it would be, were the axis of the Earth

erpendicular to the plane of the ecliptick.

I know Dr. Bently in his laft Leéture for
the Confutation of Atheifm, aflerts that tho the
axis had been perpendicular, yet take the
whole year about, we fhould have had the
fame meafure of heat we have now. Burl
am not furprifed to find an error of this
nature afferted by one who as it appears is not
very well skilled in Aftronomy; tor, in the

{ame Lefture, he confidently fays, that “#is
mAarter
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matter of fal and experience, that the Moon al-
waies [bews the fame Face to us, not once wheel
ing about ber own Centre, whereas ’tis evident
to any one who thinks, that the Moon fhews
the fz"ne face to us for this very reafon, be-
caufe fhe does turn once, in the time of her
period, about her own Centre. But it were
to be withed, that great Criticks would con-
fine their Labours to their Lexicons, and not
venture to guefs in thofe parts of Learning
which are capable of demonftration, for this
is our prefent cafe, and I undertake to fhew,
that we who live in this part of the World,
and have greateft need of the Suns heat,
have more of it take the whole year abour,
than if the Sun moved continually in the
equator, whereas they that live in the Torrid
%ﬂ#ﬂ and in places near them, and who are
rather too much expofed to the heat of the
Sun, than too little, have by this means lefs
of his heat than they would have, had the
earth obferved a right pofition.

I think this confideration cannot but lead
us into a tranfcendent admiration of the divine
wifdom, which has placed the earth in fuch
a pofture, as brings with it {everal conveniences
beyond what we can eafily difcover without
ftudy and application, and I make no que-
ftion, butif the reft of the works of nature
were well obferved, we fhould find feveral
advantages which accrue to us by their pre-
fent conftitution, which are far beyond - the

ufes
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ufes of them that are yer difcovered, by
which it will plainly appear that God hath
chofen better for us than we could have done
for our {elves, but to return to our afiertion
which I defign to prove by the Canon in-
vented by that excellent Geomcter Mr. Edmund
Halley in the Phil. Tranf. Numb. 203. ViL.
That the Sum of the Sines of the Suns Meridian
Altitudes in any two oppofite parallels, being mul=
vipiied into the Sine of the [emidiurnal Arch, and
thereunto adding n Sumimery or [ubfiraifing in
Wintery the produtt of the lengih of the [emi=
dinrnal Arch, (taken accarding to Van Ceulen’s
Numbers) imo the difference of the above faid

Sines of Meridian Altitudes : the Sum in one

cafe, and difference in the other, (ball be as the
Aggregate of all the Sines of the Suns Altitude,
during bis appearance above the Horizon in the
propofed day. Thus that I may ufe Mr. Halley’s
own example, Let the Solftirial Heat in %
and v be required at London, Lat. 51°. 3 2.

38° - 2'8  Co=Lat.

23 =30 Dl ©

61 - 58 Sinus = ,882674

14 =58  Sinus = 4258257
Summa  1,140931

D ,624417

Diff. Afcen. 33°% = 1L
Arc. Semidi, gffiv. 123 - 11,
Are.
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Arc. Semidi, byb. 56 = 49. Siun. ‘638923
Arc. eftiv. menfura 2,149955.
Are. byber. menfura 991683,

Then 1,140931 in ,836923 + 624417 in
2,149955 = 2,29734 And 1,140931 1n
,8869:9 — ,624417 1n ,991638 = 33895 So
that the Suns action will be as 2,29734 In the

day of the Summer Solftice, and as o,33895.

in the Day of the Win er Solftice.

Acording to this Canon I have computed
the Heat of the Sun for every five degrees of
its declination both North and South, at the

Latitude of 51 degrees as in the following
Table,

The Suns '@ Heat in North [@ Heat in South
Declin. | Declination. Declination. T
o I,253864 1,25864
5 1,47393 1,04839
10 1,692937 »845079
15 1,91439 365091
20 2, 13919 146916
233 25,2991 y37980

By which it will appear that the heat of the
Sun in the Latitude of 51 degrees while it
defcribes by its diurnal motion any two op-
pofite parallels, is greater than if the Sun
thefe two days had defcribed the xf‘gﬂﬂfﬂ?‘,fﬂﬂ

or
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for example, the heat of the Sun in the 20th
degree of North declination is as 2, 13919
ang in the 20th degree of South declination
as ,46916 which two added together make,
2, 60135 which is more than double the
number 1, 25864 which reprefents the heat in
one equinolfial day, and {o in all the reft of the
parallels. After the fame manner the attion
of the Sun in Summer and Winter may be
eafily Calculated for any Latitude or diftance
from the ®quator, by which 1t will ﬁ}ainly
appear that the heat of the Sun while it
moves from Aries to Libra, that is during the
time it runs through the fix Northern figns
together with its heat while it moves from
Libra to Aries again, 1n the 1ix Southern figns,
is greater to us who live beyond the 45¢b de-
gree of Latitude, and confequently ftand moft
in need of the Suns heat, than it would be
had the axis of the earth ftood at right angles
with the plane of the eciptick, by which the
Sun would feem to move in no other circle
than the eguator as the Theorift imagines it
did before the Flood.

The next thing I am to make out is that
the heat of the Sun in the Zorrid Zone, and
even in the two temperate Zones almoft as far
as to the 45tb degree of Latitude, is lefs than
it would have been had the Theorift’s
pofition of the earth been the true one, and
this is manifeft by the following Table Cal-
culated by Mr. Halley in the above menti~
oned Philofophical Tranfailions.
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l

Sun in Sun in Sun in

Lat, Y = 5 Vs
o| 20000 20290 18341
‘10 | 19696 18341 15834
20 | 18794 21737 13166
30 17321 22651 10124
40 | I5221 23048 6944
50 12855 22991 3798
60 10000 22773 107§
70 6840 23543 ooo
8o [ 3473 24673 000
90 0000 25055 000

Where it plainly appears, that the aggregate
of the Suns heat while he is in ® and w and
fo in any other two oppofite parallels, is lefs
to thofe who live in the Zorrid zome, than if
the Sun by his diurnal motion had defcribed
continually the eguator.

Thus we fee how admirably convenient the
prefent pofition of the earth is upon feveral
accounts, and how excellently it is fitted to
our ufe and purpofes above any other that we
can 1magine, and therefore we can never
enough admire the Divine wifdom for fuch
an excellent contrivance, This thews us alfo
how much we ought to regard final caufes in
Natural Philofophy, which in things of this

nature
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nature are by far more certain and convincing
than any of the Phyfical and Mechanical ones
which the Theorift brings to prove the truth
of his affertion, which have brought him into
many ftrange and dangerous errors, it bein

juft that God Almighty fhould deliver thefe

men up to follow ftrange delufions, who

neglecting to proceed upon final caufes the
true principles of Natural Philifophy, and to
fquare their notions according to the Divine
Revelations contained in Holy Scripture,
have followed the wild and extravagant
fancies of their own imaginations.

Another Argument which may be brought
to convince the Theorift that the axis of the
earth was at firft inclined to the plane of the
ecliptick as it is now, is, that it1s certain by
obfervation that Satarn and Fupiter (whom
the Theorift will allow to have fuffered no
Deluge as yet) have their axis not perpen=
dicular but inclined to the planes of their
orbits, and the pofition is true of all the
other Planets as far as they can be obferved,
and therefore it is reafonable to fuppofe that
the fame muft have been the pofition of the
earth at the beginning, for where univerfally
the fame effeét is obferved, there it will be
agreeable to the maxims of Natural Philofophy,
to affign the fame caufe, nature being unitorm
and not taking different methods to perform
the fame thing.

Ic



Of the Theory.

It remains now that I examin the reafons
the Theorift alledges to prove that the earth
before the flood had its ax:s perpendicular to
the plane of the ecliptick; it is fays he, the
immediate refult of gravi}y or librarion, that a
body freely left to its felf fhould fettle in
fuch a pofture as beft anfwers to its gravita-
tion, and this earth whereof we fpeak bei::ig
uniform and every way equally ballanced,
there is no reafon why it thould incline at one
end more than at the other towards the Sun, as
if you will fuppofe a Ship to ftand North and
South under the eguator 1t it was equally buile
and equally ballanced it would not incline
to one Pole more than to the other but keep
its axis parallel to the axis of the earth, {o
thofe great Ships that fail about the Sun once
in fo many years whilft they are uniformly
built and equally poifed keep fteady and even
with the axzs of their orbsts, but it they loofe
that equality and the centre of their gravity
change the heavier end will incline more
towards the centre of their motion, and the
other end will recede from it, fo particularly
our earth which makes one in that airy fleet
when it efcaped fo narrowly being fhip-
wrackt in the great Deluge, was however
fo broken and difordered that it loft its equal
poife and thereupon the centre of its gravity
changing, one Pole became more inclined to-

wards the Sun, and the other more removed
F from
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from it, in which skew pofture it hath ftood
ever {ince.

Here the Theorift puts his falfe reafoning
in fine words, and drefles it out in gayety
according to the prefent mode, that it may go
the fmoother off, but at the fame time %e
fhews us how little he is skilled either in

r:mnngl or Geometry, for he tells us in one
place, that the earcth fands inclined to the Sun
or the Ecliptick, but how a fphere can be in-
clined to a plane paffing through its centre is
far beyond my Geometry to conceive, I am
fure he will find no fuch thing faid by the
Geometers or the Aftronomers before him,
but he may be eafily pardoned for this {mall
error, becaufe he meant well, viz. that the
axis of the earth was inclin’d to the plane of
the Ecliptick, with which it makes an angle
of 66°% But he has committed a far greater
blunder than this which is not fo eafily to be
forgiven him, for a World-maker ought at
lcait to underftand fomething of Aftronomy
and of the Copernican {yftem which he em=
braces, but it is plain that he does not know
the Elements of that {yftem, fince he afierts
that one Pole of the earth is more inclined to

—the Sun than the other, this is a pofition I

never heard was given to the earth before.
I with he would inform us which of the two
Poles is moft inclined to the Sun, for I am
fure Copermicus, Kepler and Gallileo the firft

revivers



Oof the Theory.

revivers of the Pythagorean {yftem never faid
any fuch thing, they held that both Poles
were equally removed from the plane of the
ecliptick, the axis which joins them making
with it an angle of 66°; and keeping a
fiion always parallel to it felfan theregi':
whatever inclination one Pole had at any
time of the year to the Sun, the oppofite
Pole would have the fame inclination at the
oppofite time of the {ear, and therefore both
Poles are equally inclined to the Suan,

’Tis true indeed that if one hemifphere
were heavier than the other; the heavieft
Pole would always look towards the Sun to
which it gravitates, and by confequence there
would be no parallcliim obferved in the axis
of the earth, for if there were a Globe {wim-~
ming in water, one of whofe Poles were
heavier than the other, it is demonftrable that
the heavieft fide would always be towards the
centre of the earth, but fince the earth does
always keep its axis parallel to it felf, and
by that means makes the variety of feafons
which otherwife would not happen, 1 think
it a demonftration that the Theorift’s opinion
in this point is faife and ridiculous. For if
at the Deluge the earth had loft its equal
poife, and its Centre of gravity had been al-
tered as he will have it, the true eflett of
this alteration would be that the Pole which
was next to the Centre of gravity had been
always turned towards the Sun, and the

F 2 people
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eople liﬁn§ near it had injoyed a perpetual
gummer and one continued day without any
night, whilft thofe in the o pofice Pole had
lived in perpetual darknefs, Froft and Snow,
having but one eternal Winter without any
viciffitude of feafons. 'Thefe therefore being
the neceffary confequences of fuch a change of
gravity in t%e earth as the Theorift imagines,
and fince none of them did ever happen to
it, but the earth does ftill keep its axis paral=
lel to it felf; I think it is demonftratively
evident that the earth received no fuch fbock
by the Deluge as was fufficient to alter the
Centre of its gravity, and confequently the

fition of its Poles in refpeét of the Sun.
"[is true, a {phere put in equilibration, and
made turn round about a point without any
other motion, necefarily keeps all its diameters
parallel to themfelves, and by confequence
the axis which is one of them muft alfo be
parallel to its felf, for fince the time of its
revolution is determined, it will perform its
riod in that time with the leaft motion pof-
ible, which is only when all the diameters
of the fphere in all parts of its orbit are paral-
lel to themfelves as is demonftrated by the
Geometers, Nature generally taking the
fhorteft courfes in all its operations, at leaft
it takes that one and determinate method for
performing its work, which the Philoiophers
call the umicum in natura, 1 wonder therefore
why fome fhould make a third motion for
the
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the Earth, whereby it keeps its axis always
parallel to it felf] for this is rather the effect
of reft than any new motion; for it is not the
parallelifm, but the declination of the axis
from exatt parallelifm, (by which the Stars
feem to move tho very flowly according to
the feries of the figns) which ought to be
called a new motion,

But I will pafs from this Subjet, and cone
fider the Theorifts Argument for the right
pofition of the Earth drawn from its egui/;-
bratiom which he fays is the immediate refule
and common effe€t of gravity or libration.
For a Body fays he freely left to its felf in
a fluid medium will fertle it felf in fuch a
pofture as will beft anfwer to its gravity, and
the Earth being uniformly ballanced, there is
no reafon why it fhould incline ac one end
more than at the other towards the Sun.
This he illuftrates by the fimilitude of a Ship
equally ballanc’d, and placed North and Souzh
under the equator. But after all this Argu-
ment and Similitude, I can fee as yet no
reafon why the axis of the Earth fhould be
perpendicular to the plane of the Edliptick
more than any other of its diameters, for it
1s demonftrated by the writers of Hydroftaticks,
that a {phere whofe centre of Gravity is the
fame with its centre of Magnitude if put in a
fluid of the fame fpecifick gravity with ic felf]
will retain any given pofition, and therefore
there can be no reafon drawn from the earths

¥ 2 gravicy
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gravity or equilibration why the pofition of
its axts thould be perpendicular to the plane
of the Ecliptick rather than any other of its

diameters.

Gk Porsi Na
Of Rivers.

the firft Earth as a fmooth regular and
uniform body without Mountains and with=
out aSea; In the 5tb Chap. of his fecond
book he ftarts a great difficulty how it was
watered, from what caufes, and in what
manner, how could Fountains rife or Rivers
flow in an Earth of that form and nature? he
has fhut up the Sea with thick walls on every
fide, and taken away all communication that
could be ’twixt it and the external earth, he
has removed all the Hills and Mountains
where the Springs ufe to rife, and whence
the Rivers defcend to water the face of the
round, and laftly, he has left no iflue for
thefe Rivers, no Ocean to receive them, or
any place to disburthen themfelves into. So
that his new found World is like to be a
dry and barren wildernefs, and o far from
being

THE Theorift having reprefented to us
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being Paradifaical that it would fcarce be
Habitable.

Thefe indeed are great difficulties, and the
Theorift has acknowledged them to be fuch,
for he fays there was nothing in his whole
Theory that gave fo rude a ftop to his
thoughts as that part of it concerning the
Rivers of the firft Earth. But as the difficul-
ties are grear, and as one would think infu-
perable, {o no doubt the glory that redounds
to the Theorift muft be nothing lefs, if they
be clearly taken away.

To underftand therefore what the ftate of
the primitive Rivers and waters would be, he
finds it neceflary to confider and examine
how the rains fell in the firft Earch, and he
tells us that the order of nawure in the
Regions of the air would be very different
from what it is now ; there could be no vi-
olent motions there, nor any thing that pro-
ceeded from extremity of cold, as Ice, Snow,
or Hail, and as for Winds, they could neither
be impetuous nor irregular in that Earth of his,
feeing there were no Mountains, nor any o=
ther inequalities to obftruét the courfe ny the
vapours, nor any unequal feafons, nor uneqal
attions of the Sun, but as for waters, meteors,
dews and rains, there could not but be plenty
of thefe in fome part or other of that Earth
for the attion of the Sun in raifing vapours
was very ftrong, and very conitant, and the
Earth was at firft moift and foft, and accord-

F 4 ing
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ing as it grew more dry, the rays of the
Sun would pierce more deep into it, and
reach at length the great abyls which la
underneath and was an unexhaufted ftorehoufe
of new vapours. Now the fame heat which
extraéted thefe vapours fo copioufly, would
alfo hinder them from condenfing into rain in
the warmer parts of the Earth, and there be-
ing no mountains or contrary winds or any
fuch caufes, to ftop or comprefs them, they
would take their courfe where they were leaft
refifted, which is towards the Poles and the
colder regions of the Earth; for Eaf and
Weft, they would meet with as warm an air,
and vapours as much agitated as themfelves,
which therefore will not yield to their pro-
Erefs that way, but Nerth and South they will

nd a more eafy paffage fo that the concourfe
of vapours which were raifed chiefly about
the Equinoétial and middle parts of it would
be towards the extreme parts or the Poles.
When thefe vapours thus driven by the heat
of the Sun were arrived in the cooler Regions
near the Poles they would be condenfed into
rain, for wanting there the caufe of their agi-
gation, namely the heat of the Sun, their mo-
tion would foon begin to languith, and they
would fall clofe to one another in the form
of water.

Thus he thinks he has found a fufficient
fource for waters in the firft earth, which
would never fail, neither diminifh nor c&ver—

OW.e
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flow. But tho’ he efteems this an inexhaufti-
ble ftore-houfe, and an eafy way to furnifh
Waters, yet it it be narrowly examined he
will find 1t not in the leaft fufficient for fuch
an effect.

For firft according to his own hypothefis
there could be no Rivers for a long time
after the formation of the Earth till the Sun
had crackt the outward cruft thereof, and its
heat had reacht the great abyfs which the
Theorift muft needs own will require a very
confiderable fpace of time, one would think
it would be feveral hundreds of years before
the Suns heat could perform fuch an effeét,
during all which time the inhabitants of the
Earcth muft be without waters and rivers, and
lead very fad and uncomfortable lives. Is
this the fruit of the Golden Age? or is this
confiftent with the happinefs of the antedilu=
vian Fathers? in my opinion it is diretly
contrary to the Scriptures, for they give us
an account of rivers immediately after the
formation of the Earth.

But 24y, 1 will hereafter prove that the
Suns Beams did never yet reach fo deep in
the Earth as the thicknefs of the firft crufta-
tion muft have been, and confequently there
never could arife any vapours irom the abyfs
to furnith the rivers. :

3dly, Suppofing the heat of the Sun to have
cracke the cruft, and to have raifed vapours
from the abyfs, yet it is certain it coul l'::"i}t

o
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any quantity of water in a determinate time
are always proportionable to the furface of
that water: for from a double furface there
will be exhaled a double quanrity of vapour,
from a triple furface a triple quantity of va-
pour, and fo on. ‘'Therefore the furface of
the Sea being sooo times bigger than the
mouths of thefe cracks, there will be exhaled
from it 5000 times more water than what in
that cafe could be drawn from the abyfs.
And therefore if the whole cruft of the An-
tediluvian earth were but of the fame bignefs
with our now dry land, it would have but
one five thoufandth part of the water to
furnifh it, that our pre&nt earth has; but be-
caufe according to the Theorift, the furface of
the dry land was then twice as bigas itis
now, there bein§ at that time no Ocean which
takes up one half’ of the furface: therefore it
is plain that any particular Country in that
cafg would have ten thoufand times lefs water
than it now has, there being five thoufand
times fewer vapours to water a double furface
of Land; thatis, in a Country, as big as the
Ifland of Britain, there would not be 1o much
as one River, nor fo much rain in a year as
does now fall in one day.

We f{ee therefore how well the Theorift
has watered his Antediluvian earth from the
inexhauftible treafure of the abyfs as he calls
it. For however immenfe that great ftore-

houfe
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houfe was, yet ftill there would be a great
fcarcity of water on the furface of the

earch. _
Not. Except we will fuppofe the heat of
the Sun in the primitive world confiderably
reater than it 1s in our earth, there muft be
fefs water drawn from the abyfs than what I
fhewed from the former Calculation, and that
becaufe the Sun could not fhine fo long upon
the furface of the abyfs thorow the cracks as
it does now upon the Sea, by reafon the cruft
of the earth would intercept all the rays of
the Sun ull it came to be of a confiderable
height as is Elain by the Figure, [Fig. 1.
Plate 1.] Where if S reprefent the Sun in
the eguator, and P Q the fenfible Horizon,
w2 n the furface of the abyfs opened by the
it P»mR, the Sun muft be at the height
S above the Horizon before its heat can
reach the furface of the waters, 'The heat
alfo upon the furface » = would nor be fo
great Pb? reafon of the cold orb of earth
which did incircle it. And upon thefe and
fome other accounts the Sun would not raife
fo much water from the abyfs as it does now
from the fame quantity of furface in the Sea,
but T will not take any advantage of thefe
confiderations leaving them to be a recom-
nce for the greater influence of the Sun
which the Theorift fays it had upon the An~

tediluvian earth.

From
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From hence we may fully anfwer an ob-
jeGtion of the Atheifts againit a_providence,
for fay they, where is the wifdom of the
Creator in having {o much ufelefs Sea to no
purpofe and fo little dry Land, for which
men are every day ﬁghtmg, might not the
half of the Sea have been dry Land, which
might have been ferviceable to mankind ? But
this as moft of their other arﬁuments againft
providence proceeds from a deep ignorance
of Natural Philofophy. For if there were
but half the Sea that now is, there would
be alio but half the quantity of vapours, and
confequently we could have but half fo many
Rivers as now there are, to fupp_Rr all the
dry Land we have at prefent and half as
much more, The wife Creator therefore, did
fo prudently order it, that the Sea thould be
large enough to fupfly vapours for all the
Land, which it would not do if it were lefs
than it now 1s. .

But I will fuppofe with the Theorift that
there was a quantity of vapours exhaled by
the heat of the Sun from the abyfs fufhicient
to furnifh plentifully the whole earth. Yet
ftill there is a great doubt how Rivers could
be formed: for what ways could the vapours
take their ccurfe to be condenfed and form
Springs if there were no winds to carry
them, cerrainly they would ftagnate uear the
mouths of the cracks and leave the reft of the
garth never a whit the beter for them, and

every
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every one that wanted water muft go as far
as the eguator to ferch it.  No fays the Theo-
rift there was no need for that, the vapours
being very much agitated and rarified by the
heat of the Sun, and being once in the open
air, their courfe would be that way where
they found the leaft refiftance to their motion,
andy that would certainly be towards the
Poles and colder regions of the earth, for
Eaft and Weft they would meet with as warm
an air, and vapours as much agitated as them=
felves which therefore would not yield to
their progrefs that way: But towards North
and South they would find a more eafy paf-
fage, the cold of thefe parts attraCting them
as we call it, that is, making way to their
motion and dilatation without much refiftance,
as mountains and cold places ufually draw
vapours from the warmer.

Here is 2 new ufe or employment the Theo=
rift has found for the Mountains and Cold to
be Gentlemen-ufhers, for the vapours, and
make way for their motion. He had told us
before that the Cold and Hills acttratted
vapours, but becaufe that word was not Phi-
lofophical, (being exploded and ridiculed b
thofe who call themfelves new PhilofupherJ
he explains himfelf and tells us by attrattion
he meant the making way for their motion
and dilatation; but how a Mountain can make
way to the dilatation and motion of vapours 18
far beyond my pitch of underftanding, to me

it
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it feems reafonable that they fhould refift
both, and hinder the vapours either from
moving forward or dilating themfelves. Sure
I am, Cold is fo far trom being any ways
conducive to the dilatation of vapours, that it
does always condenfe them, as is plain b

cold ftone walls which always condenfe the
vapours that fall upon them.

g.:lt the vapours {ays the Theorift, are ve
much agitated by the heat of the Sun, whig:
gives them their motion; and therefore they
would take their courfe towards the Poles
where they find the leaft refiftance. What
other motion the heat of the Sun can give
them, but upwards I cannot imagine, for b
it they are raifed and made f] cif%:ally lighter
than the air in which they {wim, and there-~
fore by a known principle in Hydroftaticks
they muft rife till they come to air of the
fame Eravity with themfelves, but then what
thould drive them to the Poles? their great
agitation fays he, and the lictle refiftance
they find that way, the air in the E4# and
Weft being more agitated than that towards
North and South, and therefore will more
refift their motions.

This is a very dark anfwer, for I cannot
conceive why the air upon the North or South
fide of an atome of vapour fhould be more
agitated than that upon the Eaf and Wy
fide, for fure I am, there is the fame degree
of heat on ull fides of it, and therefore upon

that
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that account it fhould find an equal refiftance
every wafr. Nay the Theorift, or fuch an
other Philofopher might with as good reafon
have proved, that their courfe would have
been only Ea# and Weff, for there the air
was very much rarified and made thin by
the heat of the Sun, the air towards North
and Sowth, not being fo much rarified was
thicker, and therefore would refift more, as
water which is a thicker medium does more
refift the motion of bodies in it than air.
This feems to me to be a much better

rounded opinion than the Theorifts, tho’
Enth of them are abfolutely falfe, and may
be difprov’d by the very fame reafons, for
how can any man fancy that vapours only
driven by the heat of the Sun; would travel
fome thoufands of miles through a fluid body
of air as denfe as themfelves, chis feems to be
againft the common notions of every man,
and therefore I think needs no particular
calculations; I cannot but believe that the
Theorift did fee thefe abfurdities, fince they
are fo very palpable, but finding no way to
extricate himfelf from thefe diificulties, he
was fain to make the beft fhift he could,
which is a very bad one, and ftill the worfe
by his management.

But fo far is the Theorift miftaken in this
point, that fuppofing the greatr agitation of
the vapours, yet it is certain that their true
courfe would be quite contrary to what he

aflerts,
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afferts, namely, from Eaf to Weff, and not
towards the North and South parts of the
World, for they would be carried that way
by a wind, which would continually blow
from Eaff to Wef. 'This 1 think I am able
to prove demonftratively thus.

It is well known to all the Philofophers,
that the air is a very elaftick fluid bocry, fo
that being compreft with the weight of the
incumbent atmofphere, it will endeavour ro
expand it felf, and fill up a great fpace. 1If
all the air therefore were equally denfe or
compreft, every part would equally refift
anothers preflure, and from thence there
could arife no mortion, but if we fhould fup-
pofe in this atmofphere one part thinner and
1ts tenfion weaker than the reft, it is cerrain
that the circumambient air, whofe force to
expand it felf is ftronger, will rufh in upon
it, and keep up an equilibrium in the air.
LEig. 2. Plate 1] Now fuppofe E Z W N
reprefent the Orb of Air, which furrounds the
earth T, and the Sun were fhining direétly
upon the Air at 7, which therefore by the
great heat of the Sun will be very cunﬁcﬁ:rah—
ly more rarified and expanded than the Air
at E, but afterwards the Sun fhifting to the
Weft, and coming to thine direftly upon W,
the Air at Z being rarer than the Air at E,
and the heat of it being gone, its tenfion or
force to expand it felf, will not be {o ftrong
as the tenfion of that which is at E, and

G therefore
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therefore the Air at E, will rufh into Z and
keep up the equilibrium, Thus alfo when the
Sun declines to W Weftward, the heat there
being greater than it 1s at Z, the Air there
will be rarer tho’ of the fame tenfion with
the Air at Z, but afterwards the Sun movin
towards N, that which is at W cooles, a
being rarified its tenfion will grow weaker,
and therefore the Air at Z, will prefs in upon
the Air at W, and condenfe it dill its tenfion
becomes fo ftrong that it is able to refift an
further preflure; after the fame manner will
the Air move from W to N, and from N to E,
that is, there will be a continual wind blow-
ing from Eaff to Weft according to the motion
of the Sun; for wind is nothing but a ftrong
ftream of the Air moved according to fuch a
direétion. Bur this is teftified by the expe-=
rience of all who Sail toward the Indies
for they find a wind in the Arlantick and
Aithiopick Oceans which continually blows
from Eaff to Heft.

Since therefore this is clearly agreeable
both to reafon and obfervations, there is no
further doubt to be made of it. The wind
theretore in the Zorrid Zone of the primitive
earth blowing continually from Eaff to Weff,
muft of neceficy carry with it all thofe
bodies which fwim in it, and are of the
fame denficy with it felf; All the vapours
and exhalation therefore that can be drawn
either from the abyfs or earth by the heat d;)f

¢
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the Sun, fince they fwim in an Air of the
fame denfity with themfelves, muft be carried
from Eaf# to Weft by the motion of the winds,
which is always direted that way.

And now I hope it will be plain even to
the Theorift himfelf (tho’ men are feldom
convinced of the falthood of their own
notions) that the vapours which are raifed
by the Sun under the Zorrid Zowe of the
primitive earth could never have reached
either of the Poles, and therefore moft part
of the Inhabitants of the ecarth muft {till
have been without water fince ’tis impoffible
any fupplies could be brought to them from
the Zquator. _

CIH RPN
Of the F:;ngrs qf the Earth.

HE Theorift as he thinks having
found a fufficient ftock of waters for

the fupply of all the Rivers in the earth,
does now enter upon the folution of another
great difficulty, which is to thew, how in a
fmooth and regular earth the warters could
. run, and what way they would rake their
courfe after their arrival at the Poles in va-
G2 pour;
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our; for fince there were no Hills, nor

ountains, nor high Lands, in the firft
Earth, the vapours falling in the Frigid
Zones and towards the Poles, there it feems
they would fland in Lakes and Pooles,
having no defcent one way more than another.
The Theorift therefore to take off the ob-
je€tion, will have the earth not to be of an
exact Spherical, but an Oval figure, in which
he fays it is manifeft that the Polar parts are
higher than the Aquinottial, that is more re-
mote from the Centre as apﬁaearé by his
figure, and this he tells us will do the bufi-
nefs, For by that means the vapours which
fall at the extream parts of the earth will
have a continual defcent towards the middle
parts thereof, and by confequence it will be
a fufficient defcent for the running of Rivers.

Now I will readily grant that the figure of
the earth is not Spherical but Spheroidical,
but I can fee no reafon why it thould be an
oblong Spheroid and not a broad one, for it
may be of a Spheroidical figure, tho’ the Axis
of 1t were fhorter than the Diameter of its
equator, and if it were fo, T would fain know
by what means the vapours would flow from
the Poles to the Equator.

But the Theorift gives us an account how
the Earth came to be formed after the fathion
of an oblong Spheroid. ’Tis true fays he,
if the Earth were as fluid a fubffance as 1t was

" in the Creation and ftood immoveable with-

out
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out turning round its own Axis it would cer-
tainly fertle it felf into a Spherical figure,
“but Lcaufe it turned very fwiftly IDLlngu its
Axis, the Fluid by that agitation would en-
deavour to recede from its Centre of motion,
and form it felf into a figure very nearly
Oval, as we fee in the Sea, or in any Lake
when the waters are driven by the wind u
on the Land the Waves extend themfelves 1n
length, fo in our watery Globe which ig
turned about its own Axis, the whole bulk
of water under the equator being much more
agitated than that which is towards the Poles
fwhere: the fluid in its diurnal motion de-
cribes leffer circles) it will endeavour to re-
cede from the Centre of its motion, and be-
caufe it cannot get quite off and fly away,
by reafon of the Air which every way prefles
ufcm it, and the ftraitnefs of its Orb in thefe
places, neither could it flow back without a
great check and refiftance from the fame Air,
it could not otherwife free it felf than by
flowing towards the fides, for waters which
are hindered in their motion will take the
eafieft courfe they can have. Now from this
detrufion of the waters towards the fide, the
parts towards the Poles muft come to be
much increafed, and thofe towards the equa-
tor difcharged of abundance of water, which
otherwife would have lain u{mn them, and
by confequence the earth muft have been of
‘an Oblong or an Oval figure.

G 3 Now
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Now fuppofing all this reafoning true and
folid (as indeed it is HDQ that the earth by
its circum-rotation round its Axis, had form-
ed it felf into the figure of an Oblong Sphe-
roid. Yet ftill I cannot conceive how this
will help the matter, for even in that cafe,
the waters would not flow from the Pole to
the /Aquator : Yes they will fays the Theo-
rift, fince all fluids will defcend as far as

they can, and this is the only way of defcent

by which they come nearer to the Centre
than by any other. ’Tis certainly true in-
deed that all fluids will defcend continually
till they meet with fome obftacle which re-
fifts their motion downwards, where they
muft ftop and go no further. And this is the
reafon why in our prefent cafe there could
be no motion or Hux of the Rivers from the
Pole to the Aquator. For the rotation of
the earth round its own Axis being {till the
fame, the caufe which thrufts the water from
the Aquator to the Pole will alfo continue
the fame and invariable, and by confequence
it will hinder the water from returning again
towards the Aquator. And therefore fup=-
pofing that the Earth were formed into an
Oval figure, yet could there not be any
courfe for Rivers; for only fo far would the
water afcend towards the Poles, till the force
which protruded it that way came to be in an
A quilibrium with itifgravity, and there it
would ftop neither afcending any furcher,

nor
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nor defcending again as long as the fame
caufe continued to aft; that is, as long as
the Earth turns round its own Axis in the
{pace of twenty four hours, but if the Earth
ould ceafe to move round, then indeed in
that cafe and no other, the water would re-
turn to the /Equator. For let the Figure,
EF:;g. 3. Plate I1.| PE P Q_ rﬂ:refent the
arth, P P the two Poles, and A Q the
Aquator, and B a Body upon the furface of
the Earth, I think it is evident that the
Body B will {o far afcend towards the Poles,
till che force which protrudes it that way be
in zquilibrium wich the force which draws it
to the ®quator: for if at B one were greater
than the other, for example, the force by
which it is drawn to the Poles, were greater
than its gravity, or its tendency towards /E,
then it would ftill move on towards the
Pole, till both forces come to alt equally and
there it would reft, as long as thefe two
forces continued in Aquilibrium which muft
be fo long as the Earths diurnal motion lafts.
Now whatever Bodies either folid or fluid,
are brought and laid upon the furface of the
Earth at B, thefe being drawn or putht with
the fame accelerating force, either to the
Pole or the Aquator, that the firft fluid had,
which was conftituted at B, the fame caufes
continuing to a& upon both, they will reft
there alfo, and confequently will not defcend
to the Aquator. Thus I think I have made
G 4 it
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it evident from the Theorifts own princigles,
and his Oval figure fof the Earth, that there
could be no courfe of Rivers in the Antedi-
luvian world, if his Theory were true, and
therefore feeing there were Rivers then as
well as now, for he himfelf has acknowledged
them, and 1t is plainly afierted by the Scrip-
tures that they were from the beginning, I
think it is a certain demonftration that the
whole account of his Antediluvian Earth 1s
falfe and Chimerical.

I come now to examin the Theorifts reafons
by which he proves the Earth to be of an Ob-
lon Sphemicfical figure. He tells us that the
ﬂuig under the zquator being much more
agitated than that which is towards the Poles
which defcribes in its diurnal motions lefler
arches, and becaufe it cannot quite get off
and fly away by reafon of the Air which every
way prefles upon it, it could no other ways
free it felf than by flowing towards the fides,
and confequently form the Earth into an Oval
figure.

That the Reader may obferve how excel-
lent the Theorift is at drawing conclufions, I
will put this reafoning in other words thus.
All Bodies by reafon of the Earths diurnal
rotation, do endeavour to recede from the
Axis of their motion; but by reafon of the
preflure of the Air, and the ftraightnefs of
the Orb, they cannor recede from the Axis of
their motion, therefore they will move tos

wards
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watds the Poles where they will come nearer
to the Axis of their motion, as if you would
fuppofe a Body at the Aquator which doth
endeavour to recede from the Axis of its
mortion, but becaufe it cannot quite fly off
and get away, therefore it will move towards
the Poles, that is, it will come nearer to the
Axis of its motion than if it had ftayed at rhe
Aquator. It feems to me that the Theorift
in this part has endeavoured to give us a
proof Gfpﬁ'liﬂ great skill in Logicks, for he
trom a poflible fuppofition, has endeavoured
dire€tly to prove its contradi€tory, that is,
becaufe all Bodies do endeavour to recede
from the Axis of their motion, therefore they
will endeavour to go to the Axis of their
motion. But I will now examin his Argu-
ment more particularly, and firft I will grant
to the Theorift, that all Bodies turned round
about any Centre do endeavour to recede from
it and fly off in the tangent. For this is both
evident to reafon and experience; but fince
the Air does always move round the Earth,
it is plain that it will alfo endeavour to
recede from the Centre of its motion, and
by confequence, it will be no hinderance to
the water to do the fame, neither can it be
faid, that the ftraitnefs of the Orb will hinder
the fluid from receding, fince there is no
reafon to aflign any fuch ftraic limits to our
Globe, for our Air 1s not enclos’d with walls,
put beyond our Atmofphere there lyes a fre&:
an
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and open fpace: befides if there were any
fuch ftraitnefs, withour doubt it would be
every where eqﬁal and the fame, and by con=
fequence, as it hindered the fluid from rifing
at the Aquator, fo it would alfo hinder its
rifing at the Poles, and then there would not
in that cafe be any Oval figure at all.

1 am fure the Theorift can give no reafon
why he fhould make the Air refift the motion
of the - fluid upwards at the Aquator, and yet
yield to its motion upwards at the Poles,
fince 'tis certain that the Air preties as much
one way as another: 1t will by the fame force
hinder a fluid from rifing at the Pole, by
which it refifted 1ts ﬁﬁ[:E at the ALquator,
and therefore it is plain, that the Earth could
not upon any fuch account be of an Oblong
Spheroidical figure, whofe furface at the
Jquator is nearer its Centre than its Poles
are.

So far is the Theorifts Opinion diftant from
¢ruth in this point, that from the fame very
principle of a Centrifugal force it does evi-
dently follow that the furface of the Earth
rowards the Aquator is higher or further
diftant from the Centre than it is at the Poles,
which is direétly contrary to that figure
which he fuppofes it had in'its primitive ftate.
Now to prove this, T will fuppofe firit, that
at the begining of the worl the Earth was
fluid and {pherical, but afterwards God Al-
mighty having givenita motion round its own

' Axis,
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Axis, all Bodies upon the Earth would de-
fcribe either the Aquator, or Circles parallel
to the /Equator, and by confequence all
would endeavour to recede from the Centre
of their motion.

It is to be here obferved, thatif a Body
deth freely revolve in a Circle about 2
Centre as the Planets do about the Sun, that
its centrifugal force, (or that force by which
it is drawn towards the Centre) is” always
equal to its centrifugal force by which it
doth endeavour to recede from the Centre:
for the force which detaine a Body in its
orbit muft be equal to the force, by which it
endeavours to recede from its orbit and fly
off in the tangent. This may be clear by
the example Gfg a Body turfied round a Centre
by the help of a thread which detains the
Body in its orbit; the thread being ftretched
by the motion of the Body will endeavour to
contratt it felf equally towards both ends by
which it pull the Centre as much towards the
Body as it doth the Body towards the
Centre.

Now this Centrifugal force is always pro-
portional to the periphery which each Body
defcribes in its diurnal motion by the firit
Theor. of Hugenius De vi Centrifuga : {o that
under the Aquator which is the biggeft circle
the centrifugal force would be greateft, and
thill grow lefs as we approach the Pole where
it quite vanitheth, there being there no

diurnal
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diurnal votation. And without doubt all
Bodies having this centrifugal force by which
thev endeavour to recede from the Centre of
their motion, would fly off’ from the Earth if
they were not kept in their orbit, by their
gravity, or that force by which they are
prefled towards the Centre of the Earth,
which is much ftronger upon our Earth than
the centrifugal force; and becaufe the gravity
upon the furface © the Earth is always the
fame, but the centrifugal force alters and
ws lefs the nearer we come to the Poles;
1t is plain that the gravity under the ®quator
having a greater force to oppofe it than that
which is near the Poles, will not att io ftrongly
in the one place as in the other, and confe-
quently bodies will not be {o heavy under the
unator as at the Poles.

If the Circle * A P Q P reprefent the
Earth, /£ Q the =quator, and P P the
Poles, if C be a Body in the &quator, it is evi=
dent that it will be pulled down by two con-
trary forces, namely that of its gravity which
pulls it towards the Centre, and that of its
centrifugal force which pulls it from it. Now
if both thefe forces were equal it is evident
it would go neither of thefe ways; but if one
were ftronger than the other, it would move
where the ftrongeft force pulls ir, but only
with a velocity which is proportional to the
differences of thefe two forces, and therefore

14
% See Figure 3. Plate 11
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it would not defcend fo faft as if there were
no centrifugal force pulling againft it. Thart
is 2 Body 1n the Aquator does prefs lefs to-
wards the Centre than at the Pole where
there is no centrifugal force to leflen its
gravity. Bodies therefore of the fame denfity
are not {fo heavy in one place as in the
other.

Now in a {pherical fluid, all whofe parts
gravitate towards the Centre, I think it is
evident from the principles of Hydroftaticks
and fluidity, thac all thofe Bodies which are
equally diftant from the Centre, muft be
equally preft with the weight of the incum-
bent fluid, and if one part come to be more
prefled than another, that which is moft
prefled will thruft chat out of its place which
1s leaft, till all the parts come to an @quili-
brium one with another, and this is known
by a common and eafy experiment, if you
take a recurved tube as in the figure, [ Fig. 4.
Plate 11. | and fill it with water or any
other fluid, 1t will rife equally in both Legs
of the Tube, {o that the furfaces C E and F I
are equally prefled by the weight of the in-
cumbent columns BCED, GFIH, but if
one of the Legs of this T'ube fhould be filled
with oil, or fome other lighter fluid, and the
other with water, the lighter fluid will rife

_higher than the other, for otherways, thefe
furfaces which are equally diftant from the
Centre could not be equally prefied.

Jut
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uft fo, if the Figure Ffﬁ. s. Plate 1L }
PAMPS reprefent a tlui {phere, whic

we may imagin compofed of a great many
communicating Canals or Tubes, the fluid
in every one of which prefles upon the
Centre, now if the fluid in every one of thefe
Tubes was of equal weight or gravity, it is
plain that by that means they would be alfo
of an equal height from the Centre; for by
that means only would the Centre be equally
prefled by the weight of all the Tubes; but
if the fluid in the canal A£ OM were
lichter than the fluid in the canal POS, itis
pFain that in this cafe the fluid PO S prefling
more on the Centre than the fluid in £ OM,
the furface of the fluid in the canal £OM
will rife toa 1gre’-::';‘u.r.ie.r height or diftance from
the Centre, fo that by its greater height
which recompenfes its lefler gravitation it
will prefs equally upon the Centre, with the
fluid in the canal P OS. After the fame
manner * if the fluid in the canal GO H
were heavier than the fluid in the cana

ZO0M, bur lighter than that which is in
POS, then would the canal, GO H be
fhorter than A OM but longer than POS,
and the Figure compofed of all thefe Tubes
would be in the form of a fpheroid which is
generated by the circumrotation of a femi
elipfis round “its axis, but as I have already

fhowed that if A& O M reprefent the femidia-
meter

* See Figure 6. Plase 1L
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meter of the Aquator, that all Bodies in i¢
are lighter than in POS, the Axis of the
Aquator (we take the Diameters and Axis
here not as pure Mathematical lines, but as
{fmall Canals or Tubes,) and juft fo thofe
Bodies which are in the Tube G O H, I have
roved to be lighter than thofe in POS, buc
Eeavier than the Bodies which are in £ 0 M,
the centrifugal force in G H, being lefs than
that which is in £ M, and there is no cen-
trifugal force in the Poles, P S. It is plain
therefore that the Tube A OM, will be
longer than GOH, and GOH will be
longer than POS, that is, the Diameter of
the /Equator will be longer than the Axis of
the Earth, and confequently the Figure of
&E;g'. 6. Plate 111.] the Earth will be after
¢ fathion of a broad fpheroid which is gene-
rated by the rotation of a femi Elliptis round
its lefler Axis. 'This I hope will be fufficient
to convince the Theorift of the falfenefs of
his own affertion, fince it is plain demonftra-
‘tion, that an Earth formed from a Chaos
-muft have a very different Figure {rom what

{ he fuppofes it had.
But 1 will now proceed farther and enquire,
§ how much the gravity is diminifhed at the
{ Aquator, or any other parallel by the centri=
fugal force, which all bodies acquire by being
turned round the Earths Axis, that from
thence we may endeavour to determine what
proportion the Diameter of the Earths Aqua-
tor
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tor has to its Axis, to Calculate which, 1
will firft fupPofe that the mean femidiameter
of the Earth is 19615800 Paris feet according
to the late obfervations of the French Mathe-
maticians, and fince the Earth turns round its
Axis in the fpace of 23 hours 56', for in that
time the fame meridian returns to the fame
immoveable point of the Heaven again (but
the Sun in the mean time feeming to be moved
a degree according to the 'feries of the figns
is the caufe why there is four minutes more
required, before the meridian can overtake
him) from thence it follows, that a Body
under the Aquator moves through 142688 feet
in the fpace of one fecond of time. Now ac=
cording to the Theorem given us by Mr.
Newten in his Philofophie Naturalis principia
Mathematicia Schol. prop. 4. Lib. 1. The cen-
trifugal force of any body, has the fame
roportion to the force of gravity, that the
quare of the arch which a body defcribes in
a given time divided by its diameter, has to
the fpace through which a heavy body moves
in falling from a place in which it was at
reft in the fame time, and fuppofing a heavy
body falls 15 foot in a fecon of time, by
Calcularion it will from thence tollow, that
the force of gravity has the fame proportion
to the centrifugal force at the Aquator, that
289 has to unity; and theretore by this cen=
tritugal force which arifes from the Diurnal

rotation of the Earth round its axis, any body
placed



placed in the Aiquator lofes .1+ part of its
gravity which it would have were the Earch
at reft, or which is the jame thing, a heavy
body placed at either of the Poles (where
there is no diurnal roration, and confequently
no centrifugal force,) which weighs :89
pounds if it were brought to the A.quutor will
weigh only 288 pounds.

Having thus determined the proportion of
the centritugal force at the A quutor to the
force of gravity, it will be ealy trom thence
to thew their pmgmtiona in any parallel, for
it 1s compounded of the proportion of 1 to
289, and ol the co-fine of the Latitude to the
Radius; for if two bodies defcribe dificrent
¥eripherics in the fame time, their centrifugal
orces are proportional to their peripheries or
to the {e1-diamerters of thefe Peripheries, as
15 determined by Monf. Hugens in his Theore-
a.a de vi centrifuga & matu circulars » but che
Periphery which a body in the @quator de-
fcribes has its femi-diameter equal to the
radius or femi-diameter of the Earch, and
in any other place the parallels in which
Bodies move have the co~fines of their Lati=
tude for their femi-diameters, and thercfore
it will follow that the force of gravity is to
the cenrritugal force in a proportion come
ounded of the radius to the co-fine of the
E)ﬂtitui.lc and of 289 to 1. and therefore at
the Latitude of 51 degrees, 46 minutes (for

example) it wilk be as 466 to 1.
But
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But we muft obferve that it does not from
thence follow, thata body in that Latitudé
lofes .+ part of its abfolute gravity which it
would have were the Earth at reft; for that
could not be, unlefs the centrifugal force
acted direétly contrary to the force of gravity,
which it doth no where but at the A.quator,
for in the Figure [ Fig. 7. Plate 111 let the
circle Q P E reprefent the Earth, Q E the
diameter of the JEquator, O its Centre, and
let B reprefent a Body which we fuppofe to
hang by the thread A B, and is placed any
where between the Pole P and the /Equator

, and let BD be drawn perpendicular to
e axis. 1t is plain that if the Farth had
no diurnal rotation, the Body B would draw
the thread A B into the pofition A G, {ince
by that means it defcends as near as it can to
the Centre, and there it would ftretch the
thread with all the force of its gravity;
or if we will fuppofe that the centrifugal force
aéted according to the fame direétion A C, it
would then Eire&ly oppofe the force of

ravity, and the thread would remain in the
fame pofition, but it would be ftretched with
a force proportional to the differences of
thefe two forces.

But becaufe the Body B turns round the
Centre D, it will endeavour to recede from
it according to the line CB, 1n which di-
retion the centrifugal force afting, it will
not dircétly oppofe the force of gravity, but

it
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it will draw the thread from the pofition A C
into the pofition A B, let B G be drawn per-
pendicular to A C. If B C reprefent the cen-
trifugal force acting according to the di-
rection B C, itis equivalent, as is commonly
known, to two forces one of which is as G C,
and ats according to the dire€tion G C,
which is contrary to that by which iz de-
{cends to O, the other is as G B, and alts
according to the dire€tion G B, which is no
way contrary to the force ot gravity, If
therefore B C reprefent the total centrifugal
force of the Body B, that part of it which
direétly oppofes the force ot gravity will be
as G C: from whence 1t follows, that the
decreafe of gravity in going from the Pole to
the Aquator is always as the {quare of the
co-fine of the Latitude: for draw B H paral-
lel to the Axis P P, and becaufe the triangles
HCB, CDO are =zquiangular, therefore
HCisto CB as CO1stoCD, orasQO
is to CD, but QO is to CD as the de-
creafe of gravity at Q is to the centrifugal
force at C, and therefore HC is to CB as
the decreafe of gravity at Q is to the centri-
fugal force at C. Bur if CB reprefent the
centrifugal force at C, G C will reprefent
that part of it which atts diretly againtt the
force of gravity, and confequently the de-
creafe of gravity at the Aquator 1s to the de-
creafe of gravity at C as HC is to GC:
now HC 1s to G C in duplicate propmrtim}
i 2 0
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of HC to CB, or of CO, or 0Q to C D,
by the 8th of the 6th of Euclid; and therefore
che decreafe of gravity at Q is tO the de-
creafe of gravity at C, as the iquare of CO
is to the fquare of CD which was to be de-
monftrated.

From whence it is plain that if H C repre-
fent the decreafe of gravity at the A quator,
and G C its decreafe at C, then will GH
reprefent the difference of thefe two diminu-
tions, or the diflerence between the gravity
at Q and the gravicy at C, bur HC is Lo
H G in duplicate proportion of HC to HB,
or of OC to DO, that is, the decreafe of
gravity ac the Equator is to its increafe at
C, as the fquare of the radius is to the {quare
of the fine of the Latitude.

By this alfo it will appear that the diretion
of heavy Bodies is not to the Centre of the
Earth, as has been always fuppofed, Forif
we take a heavy Body and hang it by a
thread, the thread produced will not pafs
through the Centre any where but at the
Poles and the Equator, for in the Figure the
thread is carried by the centrifugal force of
the Body B from the pofition A C, into the

ofition A B where it will ret.

Now to determine the angle CA B which
the line of direftion of the Body makes with
che line A C, let AN, be drawn parallel to
B C, and produce O B till it meet with it in
N, and let us confider the Body B as drawn

by
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by three powers according to three different
dire€tions BO BL and A B, the power
which pulls it according to B O 1is its gravity,
that which draws it according to the direttion
B L is its centrifugal force, and that which
atts according to A B is the ftrength of the
thread, by which the Body is hindered to
move according to either of the other two
direftions, and therefore it is an @quilibrium
with the other two powers, but by a Theorem
which is demonftrated by feveral of the
writers of Mechanics, but particularly by
Monf. Hugens in his {mall Treatife De poten-
tiis per fila trabemtibus. If a Body be pulled
by three different powers which are in equi-
librio with one another, according to three
different direCtions A B, BK, and B O, thefe
three powers will be as the three fides of the
T'riangle ABN, viz. as AB, AN, and BN
refpettively ; or as AB, BC and AC: BN
being very near parallel, and confequently
equal to A C, fince they do not meet but at a
great diftance. From hence it follows that the
force of gravity is to the centrifugal force as,
AC s 10 B(g: but a method has been al-
ready thown how the proportion of the force
of gravity to the centrifugal force may be de-
termined, and therefore the proportion of A C
to B C, may be alfo determined, which at the
Latitude Of}jlu, 46", 1s as 446 to 1. 'There-
fore in the Trangle A BC, the proportion
of AC to BC is known and the angle ACB

H3 being

I0L



10

An Examination

being equal to the angle COQ which is
fubtended by the arch CQ the Latitude of
the place, from thence by the ‘T'ables of Sines
and ‘Tangents the angle B A C may be known,
which in the above mentioned Latitude 1s .
about five minutes.

From hence alfo it will appear that it is
not the line AC, which being produced
pafles through the Centre, but the line AB
that is perpendicular to the curve PQ, for
all the particles of the fluid will fertle them-
felves in fuch a pofition thag their lines of di-
reSion downwards muft be perpendicular to
the furface of the Body which they compofe,
for ctherwife the parts of the fluid would not
be in an Aquilibrium one with another, and
therefore altho’ the lines of direftion of
heavy Bodies do not pafs through the Centre
of the Earth, yet are they ftill perpendicular
¢o their Horizons, and upon this account there
could arife no error n levclliiiﬁ of lines, and
in finding the rifings and fallings of the,

ground. :

Upon this account alfo it will appear that
the furface of the Earth is not {pherical, for
if it were, then would all lines drawn from
the Centre be perpendicular to the furface of
the Earth, fince it is the known property of a
{phere that they muft be fo, butl have al-
ready fhewed that it is not {o in the Earth,
and therefore it is plain that the Earth 1s not

a Sphere. ‘That therefore I may enquire more
particularly
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particularly into the FiEure of the Earth, I
will refume my former hypothefis, that the
Earth is compofed of an infinite number of
Canals which communicate with one another
at the Centre and are all equiponderant, of
which we will confider two as OQ _and OC,
and let OQ be =r, OD=xand DC =y,
let the abfolute gravity be called p, and the
centrifugal force at the Aquator #, OC is

equal to ¢/ x4y, the weight of the Canal
OQlis equal to the abfolute gravity of the
whole canal, minus the centrifugal force of
each particle contained in it, and becaufe the
centrifugal force of each particle is as its di-
ftance from the Centre, and therefore it in-
creafes in an Arithmetical progreflion, the
greateft of which is #, confequently the fum
of all the centrifugal force is = 4 #r, but upon
the hypothefis, that gravity is the fame at all
diftances from the Centre, the abfolute gravity
of the canal OQ is pr, and therefore its real
weight upon the Centre OQ is pr=-Lar. After
the fame manner the abfolute gravity of the

canal OC is pxv/x*4y* but the fumm of the
centrifugal forces of all the fluid in the canal
OC is equal to the centrifugal force of the
fluid in CD (as may be .ealily proved from
the confideration of inclined Planes) Buc the
centrifugal force at C being to the centrifugal
force at Q as CD 1s to O Q_éthat is, as y is
to ) the centrifugal force ac C will be equal

H 4 to
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m
miand becaufe the centrifugal force of

T
each Particle is as its diftance from the point
D which is the Centre of the Circle, that the
fluid in the canal CD deferibes, and there-
fore the centritugal forces in counting from
the point D muft increafe in an Arichmetical
#H
progreffion, the greateft of which is ik and

;
therefore the fumm of ull the centrifugal forces
ny
in CD muft be equal to-—:-}—r-therefure the
ar
weight of the camal OC is =pv/x*+y*
nyy
£ ; =pr—2%ar which equation ex=
¥

preties the nature of the curve that is made hg

the {fe€tion of the earth with a plane throu
its peles, and by this, the proportion of the
axis of the earth to the diameter of the ®qua-
tor may be eafily determined ; for when CO
coincides with O P, then CD or y becomes
equal to nothing, and the equation is
pV x> =pr—=iar or px = pr—~iar, and
theretore by the 16tk of the 6th p has the
fame proportion to p—L# that » has to » or
0Q to OD, but p is to p—4in as 289 1s 1O
288% or as 578 to 577 which therefore is the
proportion of the greateft diameter of the
£arth o its leaft ; but this is upon fuppoﬁtlilun
that
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that gravity is the fame at all diftances from
the Centre, but if we will fuppofe that the
gravity of bodies without the Earth is in a
proportion reciprocal to the fquares of their
diftances tfrom the Centre, the Eravity of
thofe bodies which are within the Earth will
be direttly as their diftance, both which do
beft agree with the obferv’d Phznomena of
nature ; then will the gravity at the Aqua-
tor be to the gravity at the Poles as 689 to
692, which numbers in this Hypothefis do
alfo exprefs the proportion of the Diameter of
the Earth drawn throogh its Poles to its
Diameter drawn in the plane of the Equator.
It 1s upon the account of this diminution of
gravity, according as we approach the Aqua-
tor, that pendulums of the fame length in
different Latitudes, take diflerent times, to
perform their vibrations; for becaufe the ac-
celerating force of gravity is lefs at the A~
quator than under any parallel, and under
any parallel it is ftill lefs than under another
which is nearer the Poles, it do’s plainly from
thence follow that a body plac’d in the /E-
quator, or in any parallel will take a longer
time to defcend through an arch of a given
circle, than it would do at the Poles, and
the farther a body is removed from the Poles,
the longer time it will take to defcend

through any given {pace.
From hence it follows that the length of
pendulums which perform their vibrations in
equal

-
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equal times in different Latitudes are direltly
as the accelerating forces of their graviries.
For the time a Body takes to defcend through
an Arch of a Cycloid, is to the time it will
take to fall through the Axis- of the Cycloid
always in a given proportion, wviz. as the
Semiperiphery of a circle is to its Diameter
by the 25th Prop. of Hugens Horologium Ofcil-
Jatorinm; and therefore when the times in
which a body defcends through the Axis of
two different Cycloids are equal, the times
of the defcent through the Cycloids will be
alfo equal, but when the times of the defcent
through the Axes are equal, thefe Axes, and
confequently the lengths of the pendulum
which vibrates in thefe Cycloids are propor-
tional to the accelerating forces of their
gravities.

By this, if we know the length of a pen-
dulum which performs its vibrations in a given
time, in any one part of the Earth, it is eafy
to determine the length of'a pendulum which
performs its vibrations in the fame time, in
any other part of the Earth, as for example :
the length of a pendulum which vibrates
feconds at Paris 1s three foot eight lines
and an half, let it be required to find
the length of a pendulum which vibrates
feconds at the Equator. Becaufe the gravity
at the Pole is to the gravity at the Aquator
as 6or is to 689, therefore the decreafe of
gravity at the Aquator is ¢j5 parts of the

whole .
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whole gravity : but as I have before demon-
ftrated the decreafe of gravity at the Equator
is to its increafe 1n any other Latitude, as the
{quare of the radius 1s to the fquare of the
fine of the Latitude; now the Latitude of
Paris being 48°. 45 1ts fine is 75. 183, and
therefore the {quare of the Radius is to the
{quare of the fine of rhe Latitude as 1000000
to 565248, but as 1000000 1S to §65248, fo
18 3.000 the number which reprefents the de-
creafe of gravity at the Aquator to 1. 695,
the number which reprefents its increafe ar
Paris which added to 689 the gravity atc the
Aquator makes 690. 695 the number which
will reprefent the gravity at Paris. But I
have a{’readf,r thewed, that as the gravity at
Paris 1s to the gravity at the Aquator, {o is
the length of a pendulum which vibrates
feconds at Paris to the length of a pendulum
which vibrates feconds at the Aquator, that
is as 690, 695 to 689, {0 is 36, 708 the length
of a pendulum at Paris which performs its
vibration in a fecond to 36, 616, which there-
fore is the length of a pendulum which per-
forms its vibrations in a fecond at the Aqua-
tor: fo that the difference between thefe two
pendulums is 22 parts of an inch which
comes pretty mear the obfervations of Moaf.
Ricker, who at the Ifland of Cayen, whole
Latitude 1s 5 degrees, found that a pendulum
which vibrates feconds there, was a tenth

part
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pare of an inch {horter than a pendulum which
vibrates feconds at Paiis.

Thus we fee that the principles and hypo-
thefis and wichal theilr confequences upon
which the broad Spheroidical Figure of the
Earth is founded do exattly agree with ob-
feryattons, and therefore there is no doubt to
be made bur that the Earth is really of fuch
a Figure, and that the hypothefis upon which
this Figure is grounded (wiz. the diurnal
xotation of the Earth and by confequence the
centrifugal force of all Bodies upon ir) muft
be admicted for a true one; fince the ditierent
vibrations of Pendulums of the fame length
in diffcrent Latitudes can depend upon no
other caufe: for the change of Air is not able
to gl'oduce any fuch eiect, for if the Air
made really any alterations in the vibrations
of 2 Pendulum 1t would produce a quite con-
trary effe€t, than what is obferved ; for Pen-
dulums near the Equator would move fafter
than they would do 1n places of greater La-
ritude ; the Air in the one place being more
ratificd is much thinner and finer than it is
in the other, and therefore gives lefs refi=
ftance to Bodies which move in it.

In this reafoning we have fuppofed the
Earth to have been at firft fluid as the Theo=
rift has done before us, but if we will put the
cafe that the Earth was at firft partdy fluid
and parely dry as it is at prefent, yet becaufe

we
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we find that che land is very near of the
fame Figure with the Sea (only raifed a lictle
higher that it might not be overtlowed) com-
poling with 1t the fame folid, and I have
already fhewed that the Surface of the Ocean
is fpheroidical and not {pherical, there is no
doubt to be made bur that the Land wais
formed into the fame Figure by i wile
Creator, at the beginning of the World, for
if it were otherwile, then would the Land
towards the A.quator have been overflowed
with water, which as I have already proved,
muft have been higher at the A<quator than
at the Poles; and therefore the Sea would
rife there and {pread it felf like an inunda-
tion upon all the Land.

But for a further confirmation of the fphe-
roidical Figure of the Earth let us confider
fome of the other Planets efpecially r?ﬁpfrer
who turns round his own Axis in the fpace of
ten hours: It may eafily be obferved that his
Axis is confiderably fhorter than the Diameter
of his /quator, and that in the proportion of
feven to eight, as the obfervations of Mr.
Flamflead and Monf. Cafini do teftify ; and
therefore we need not doubt but that the
Earth which is a Planet like the reft and turns
yound its Axis as they do, is of the fame
Figure.

But the Theorift in his Latin Edition of the
Theory, as alfo in his Anfwer to Mr. Warren,
feems to infinuate, that the only way to find

the
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the true Figure of the Earth is by meafuring
of it, and by that means to find what pro-
portion the degrees of the Meridian in dif-
ferent Latitudes have to one another ; for if
they were exattly equal one to another, and
alfo equal to the degrees of Longitude counted
upon the Aquator, then without doubt the
Figure of the Earth would be Spherical, but
if otherwife Spheroidical.

Now tho’ I have already determined the
Earths Figure from other Principles; Yert to
comply with the Theorift in this point, I will
give him an account of 2 Book whofe extrat
I have feen in the Afa Ernditorum Lipfie
publicata for the year 1691, written by one
“Job. Cafp Eifenfchmidt a German who calls him-
ielf Do&tor of Philofophy and Phyfick. The
Title of the Book is, .errif;e de Figura Telluris
Elliptico-Sphaeroide. And it is Printed at Stras-
burg in the Year 1691. The Learned and
deep-thinking Apthor of this Book after he
has Anfwered, at leaft has endeavoured to
Anfwer the Arguments of _Archimedes and
others, by which the Figure of the Earth was
proved to be Spherical, doth embrace the
Opinion of the Theorift, and aflerts that its
Poles are higher or further diftant from the
Centre than 1ts Aquator: To prove this, he
fets down an account of the different magni-
tudes of degrees of the Meridian according to
the obfervations made of them in different
Laditudes, and comparing them one with

another,
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another, he found that they continually de-
creafed as the Laritudes increafed, and in-
deed, as he fays in the fame proportion, as
appears by the following Table, which I have
inferted from the above named Extratt.

The Latitude of | The Magnitude
Obfervers. the Places ob-|of a Degree in
ferved. Roman Miles.
Evratoftbenes, 27% 100
Ricciolus. 4452 8o
Monf. Piccard. 49° 74
Fernellius. 49:° 73 L
Suellius. 52° 71%

From this he concludes that a plane cutting
the Earth along its Axis would not be a
Circle but an Ellipfis, whofe longer Axis
would pafs through the Poles and coincide
with the Axis of the Earth ; but its lefler Axis
would be the common Seétion of the ZEquator
with the Ellipfis, and from thence he infers,
that the Earth is not of a Spherical, but an
oblong Spheroidical Figure. After that he
difputes againit Mr. Newtons Hypothefis,
which makes the Earth of a direét contrary
Figure, and thinks that the accurate Obfer-
varions by him related, are by far to be pre-
ferred to the Hypothefis upon which Mr.
Newtons Calculus 1s gmunded?

None

IIx
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None but a man of prodigious ftupidity and
carclefnefs could reafon at this rate! If he
had ailerted that the Earth was of an Oval
Figure becaufe Grafs grows or Houfes ftand
upon it, it had been fomething excufable;
for that Argument tho’ it did not infer the
conclufion, yet it could never have proved
the contradictory to be true. But to bring
an Argument which does evidently prove that
the Earth has a Figure direétly contrary to
ghat which he would prove it has, i1s an in-
tolerable and an unpardonable blunder ; for
if he had but protrafted the Figure, and
drawn equal Angles from the Centre, he
might have eafily perceived, that the Angle
whofe Crura were longeft, would have the
greateft Subtenfe, 'Thus if the Angles | Fig. 8.
Plate TV.| DAE and BAC were equal,
but AD were longer chan A B, it is evident
that the fubtenfe DE would be longer than
the Subtenfe BC, for if you take A M and
AN equal to AB and AC and draw the
Line M N, the Angles being fmall, BC and
D E will differ very little from ftreighe Lines,
but BC is equal to M N, which 1s plainly
lefs than DE, and therefore it is evident
that B C is lefs than D E, that is, where the
Subtenfes or the degrees are greateft, there
alfo is the greateft Diameter: but it is plain
by the Obfervations which Mr. Eifen/chmids
relates, thar the degrees are biggeft at the
4Lquatcr, therefore the greateft Diameter of
s thg
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the Spheroid muft be that of the Aquator,
and not the Axis of the Earth.

So far is this Argument drawn from Obfer-
vations from deftroying Mr. Newtons Hy
thefis, that it would moft evidently confirm
it, if the Obfervations were exalt enough,
which I believe they are not.

I cannot but wonder at the firange Logicks
of our Modern Philofophers who are able to
draw any conclufion they have a mind for,
from any Principles that can be given them.
No man that looks narrowly into their Books
can want Inftances in this matter, But in cafe
this is not fo well obferved, I have furnifhed
the Reader with two examples of this fort.
"The one 1s the Theorifts way by which he
proves the Earth to be of an Oblong or Oval
Figure from the Principles of a Centrifugal
force which all Bodies have that are on it.
Now 1 think I have plainly fhown that the
true Conclufion he ought to have inferred
from this Hypothefis is, that the Earth had a
quite contrary Figure from what he fancied
it had. But Mr. Eifeuchmidt has given us a
yet plainer proof of this thing, for becaufe he
found that the Degrees of Latitude near the
@quator were bigger than thofe which were
near the Pole, he very innocently concludes
that the Earth had its Axis longer than the
Diameter of its Aquator; but 1f he had un-
derftood the firft fix Elements of Euclid, or
indeed thofe of common fenfe he might eafily

1 have
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have demonftrated the contrary: it is ftrange
that when there is but one Right and one
Wrong Opinion in this Point, that he thould
be fo unlucky as to hit upon the falfe one to
maintain 1t.

C'u AP, Vil

Of the Dfﬂf}faﬁaﬂ of the Primitive
Earth.

I'THERTO I have refuted the Theo-
rifts Morion, Pofition, and Figure,
of the Primitive Earth. Iam now to confider
his method of Diflolving the Fabrick he has
raifed, and to Examin how and by what cau-
fes, the firft Earth which had all the Beauty
of Youth and Blooming Nature, Frefh and
Fruitful, and not a Wrinkle or Scar on all its
Body, came to be diffolved ; how the Fabrick
was broke, and the Frame of the whole torn
in pieces, how it came to be a fhattered and
confufed heap of Bodies, as we now fee it,
placed in no order one to another, nor with
any correfpondency or regularity of parts, as
the Theoriit reprefents it to be.
He tells us that one would foon imagin
that fuch a ftru€ture as that of the firft Earth
Was,
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was, would not be perpetual nor laft many

thoufands of years, if one confider the etfect,
the heat of the Sun would have upon it, and
the Waters under ir, drying and parching
the one, and rarifying the other into vapours :
For according to him, the courfe of the Sun
was fuch ac that time, that there was no di-
verfity or alteration of Seafons in the year,
as there 1s now; by reafon of which altera-
tion of Seafons, our Earth is kept in an equa=
lity of temper, the contrary Seafons ballan-
cing one another; fo that what moifture the
heat of the Summer fucks out of the Earch,
1s repaired again in Rains the next Winter,
and what chaps are made in it are filled up,
and the Earth is reduced to its former confti-
tution. Burt it we thould imagin a continual
Summer the Earth would proceed in dry-
nefs ftill more and more, and the cracks
would be wider and pierce deeper into the
fubftance of it. ‘The heat of the Sun ther¢-
fore according to the Theoritt, ating con-
tinually upon the Earth, would have reduced
it in the {pace of fome hundreds of years to
a confiderable degree of drynefs, in"certain
parts, and would alfo have much rarified and
exhaled the water under it; {fo that confider-
ing the ftrufture of that Globe, the exterior
Cruft, and the Water under it, he thinks it
may be fitly compared to an Aolipile or an
hollow Sphere, with Water in it, which the
heat of the fire rarifies and turns into Vapour

Iz 0F
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or Wind ; the Sun here is the Fire, and the
exterior Earth the fhell of the Enl:{pile, and
the Abyfs the water within it; as foon then
as the heat of the Sun had reached the waters
in the Abyfs it began to rarify them, and
raife them into Vapours, by which rarifaction
they required more room, than they did be-
fore, and finding themfelves pent 1n by the
exterior earth they prefled with ﬁo}cnce
againft that Arch to make it yield and give
way to their dilatation: and by this means
‘he Farth was broken, and the frame of it
torn in pieces as by an Earthquake, and thofe
great portions Or fragments into wkich it
D as divided, fell down into the Abyfs, fome
in one pofture and fome in another, and was
the caufe of a general Deluge. 1 fhall now
exumin thefe caufes which the Theorift has

-ven for the Diffolution of the Earth, and 1n
this Chapter 1 will firft enquire whether the
heat of the Sun can reach 1o far as the great
Abyfs to rarify the waters thereof.

Firft then 1 have proved in the third
Chapter of this examination, that there were
ills and Mountains in the primitive Earth as
there are now in ours. 1 have alfo thown
t+hat the Axis of the earth was then enclined
he {ame way to the Plane of the Ecliprick as
it is at prelent; from thence it plainly fol-
lows that there was then, the fame variety
of Seafons and Alterations of Heat and Cold
in the primitive earth, that there are now In

our
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our earth, and by confequence, all the Ar-

ments drawn from the great heat and ftrong
action of the Sun upon the Antediluvian earth
muft fall co the ground, there being then no
greater heat of the Sun on the earth than
there is at prefent.

But ;dc?*, there are places in the earth, as
the Ifland of Barbadoes and fome other Iflands
near the Aquator, where there is little or no
variety of Seafons or alteration of the Suns
heat, but it continues to fhine very ftrongly
upon them throughout the whole year, and
yet in none of them is there any of thefe
great Chaps and Cracks which the Theorift
fays were made in the primitive earth by the
ftrong ation of the Sun ; tho’ it has fhon
abpve thrice as long upon thefe Iflands as it
did upon the Antediluvian World.

3dly, It is certain that if we judge accord-
ing to experience that the heat of the Sun
doth not reach far into the Earth, and that its
beams can go but a very little way into the
Cruft; for in Vaults and Caves there is no
fenfible alteration of heat in Summer and
Winter, even tho’ they have a communication
with the open Air, And in the deep pits of
the Royal Obfervatory at Paris it has been
found by experience, that a Theérmometer
placed there, in the coldeft day of Winter
does not fenfibly vary from what it was in
the greateft heat in Summer; and they who
work in Mines can tell how little difference

13 they
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they obferve of heat in th: Summer, more

than in the Winter, in places underground.
Bue if the heat of the Sun could penetrate for
any confiderable depth the Cruft of the Earth,
it is plain, that when its heat is ftrongeft and
moft intenfe upon the Surface, it would alfo
be moft intenfe within the Cruft; buc the fore-
mentioned experiments do prove that within
che bowels of the Earth there is no fenfible
difference between the heat of the Sun when
its action is ftrongeft, from what it is when its
aCtion is weakeft. Since then the heat of the
Sun does not penetrate the Earth fo as to be
fenfible even for the fmall fpace that we are
able to dig thorough, how can we imagin it
pofiible thar it fhould ever reach the Abyfs
through the whole exterior Cruft of the Earth
{o as to e able to heat the water and raife it
into Vapour ?

But that 1 may bring this point to a Cal-
culation as near as I can, I will fuppofe thac
he heat caufed by the direét influence of the
Sun upon any Surface is always (all other
things being the fame? as the quantity of
Rays of heat which falls upon that Surface;
which 1 believe the Theorift will allow: 1
will alfo fuppofe that fewer Rays of heat
wiled thorough the folid Orb than if it had
Lcc 0 uumpuﬁ:g of feveral concentrical Surfaces
placed at fome diftance from one another,
every one of which eranfmitted only the one
half of the Rays of heat which fell upon it:
¢his I think may be alfo eafily allowed ; for

it
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it is plain, that the Surface of the Earth does
not tranfmic the halt; nay not the hundredch
art of the Suns beams which fall upon 1t
hefe things being fuppofed, it is plain that
but one half of the Rays which fall upon the
firft Surface, would fall upon the fecond, but
one fourth of them upon the third, one eighth
part of them upon the fourth, and one fixteenth
part upon the fifth, €. {o that they would thll
decreafe in a Geometrical proportion of 2 to
1; and if there were but one hundred of thefe
Surfaces, the number of Rays which fell upon
the firft would be to the number of Rays
which pafied thorough to the laft as 2°° to 1,
or as the ninty ninth power of 2 is to 1. How
reat a difproportion then would there be
tween the number of thofe Rays which fell
upon the firft furface and thofe which fell
upon the laft? for the ninty ninth power of 2
is 2 number which if written at lengcth would
confit of a hundred Figures: but if we
thould imagin all the fpaces between the
Surfaces filled up with folid and not diapha-
nous matter as it really is fo in the Cruit of
the Earth, the heat upon the furface muit be
much lefs than what it would be by the for-
mer proportion.

From thence we may conclude that if the
heat of the Sun upon the Surface of the Ante-
diluvian Earth was not much greater than
it is now, it could never reach {o far into
the Cruft as to be able to raife Vapours from

Iy4 the
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the Abyfs: or if it was fo great as to be
able to raife Vapours from thence, that is, if
it was then as great upon the Surface of the
Abyfs as it is generally upon the Surface of
the prefent Earch, it muft have been almoft
infinitely greater ?nn the Surface of the
Antediluvian World. Certainly there could
be no neceflity for a Deluge in that cafe,
except it were to cool the Earth again after
fuch an exceffive heat, which muft have de-~
ftroyed all the Animals, Plants, and Trees
which were upon the earth, and have turned
them into Glafs.

But perhajm. it may be urged that the heat
of the Sun does generate and prepare Metals
which lie hid in its bowels; To which 1
anfwer, that I have already brought a fuf-
ficient demonitration that the heat of the Sun
does pafs but a very little way within the
earth, and therefore the Opinion that Metals
are generated by the Suns influence muft be
falfe; for they generally lie far hid within
the bowels of the earth, and therefore with=
out the reach of the Suns influence.

Bur the Theorift affirms further, that there
was a continual Summer in the Antediluvian
earth, and therefore if the heat of the Sun
made a crack in the earth in one year, there
being no Winter or Rains to repair the chaps
thar were made in the earth, this crack would
continually grow deeper, till at laft it would
reach to the Surface of the Abyfs. Let us

now



Of the Theory.

now bring this general way of fpeaking to
a Calculation, and try if the heart of the Sun
could this way reach the Abyfs. To determin
which, I will fuppofe that through length of
time, the Sun has made a crack in the earth
of a Miles depth and one hundred foot in
length extended from Eaff to Weff, and let it

be propofed to Calculate what proportion the

Jheat upon any point of the Surface bears to
the heat upon the bottom of the crack. In
the Figure | Fig. 1. Plate 1.1 lee PSAQ
reprefent the /Equator in which the Sun
moves, PR'T' the Earth, PQ the fenfible
Horizon, and Pz m R the Pit made by the
heat of the Sun in the Cruft of the Earth: it
‘is plain that the Sun fhines on the point R
on the Surface of the Earth all the time it is
-moving through the Arch PQ, but it thines
only on the point s in the bottom of the
Crack while it defcribes by its motion the
Arch SA. Now the Attion of the Sun upon
any point is always more or lefs ftrong in
proportion to the fine of the Angle of inci-
dence of its Rays, that is, if the Sun be at
S, and afterwards come to A, the ation of
the Sun upon the point R whenitisat§, is
to its aftion when 1t comes to A, as the fine
of the Angle SR P is to the fine of the
Angle AR P. From whence it follows, that
the aCtion of the Sun upon the point R is to
its ation upon the point m, as the fum of
all the fines of the Suns Altitude while it

fhines
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fhines upon R is to the fumm of all che fines
of the Suns Alticude while it thines upon the
point i, that is if the times it thines upon R
and m be taken for Bafis’s or the Arches PQ_
and S A which are proportional to them,
be extended into ftreight lines HS A O,
[ Fig. 9. Plate VL | and S A, and all the
fines be ercéted on them perpendicularly.
AE being the Sine of the Arch- AH an
S D the fine of the Arch SH, and the
Curve line HDEO be drawn thorough the
extremity of the fines, the heat upon the
point R is ro the heat upon tne point 2, as
the fpace HDEO is to the fpace SDEA,
But the Periphery PSAQ being a femi-
circle (for the Diameter of the Earth is .
but a point in refpeft of the Suns diftance
from us) Tt is plain that the fpace HDEO
is two figures of fines, which the Mathe-
maticians have demonftrated to be equal to
two fquares of the Radius; and it is
alfo by them demonftrated that the fpace
SDEA is equal to a re€tangle contained by
“» Radius and the fine of the Arch SA;
but as I have already thewed the heat of the
Sun upon the point R is to its heat upon the
point  as the fpace HDEO is to the fpace
DSAE. Itis plain from thence, that the
heat or aCion of the Sun upon the point R
is to its ation upon the point /i 18 tWO 1quares
of the Radius is to a rectangle contained by
the Radius and the fine of the Arch Slﬁ,
that
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that is, as twice the Radius is to the fine of
the Arch SA, by the firft of the 6t of
Euclid : But becaufe Pz is to PR as soo0
1S to an 100, Or as 50 to 1, therefore by a
rrigonometrical Calculation the fine of the
Angle Sm A, or of the Arch SA is 19594
fuppofing the Radius a 100000, the heat
therefore upon the point R is to the heat
of the Sun upon the point m, as 200000 is to
19594, and confequently the one is more

than decuple of the other. If therefore the
heat upon the bottom of the Crack was {o

great as to reach further into the Cruft, it

‘muit have been at leaft ten times greater upon
the furface of the Earth; and if the heat

of the Sun upon the bottom of the Crack was
as great as is neceflary for to raife the waters
in the Abyfs into Vapours, or as great as our

Summers heat is, the heat ?on the furface

of the Earth muft have exceeded the heat of

red hot Iron, which is only feven times

greater than the ordinary heat of the Sun in
ummer.

But notwithftanding all this, thould I grant
to the Theorift that the heat ot the Sun had
reached the Abyfs, and had raifed the Vapours
{o that the cruft of the Earth fell down and
was broken in pieces, yet I cannot fee how
from thence there could follow any uatverfal
Deluge, or indeed any Deluge at all, tho’
the Theorit does endeavour to explain it

When
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When the Earth fays he, was broken and
fell into the Abyfs, a good part of it was
covered with water by the mere depth of the
Abyfs it fell into; and thofe parts of 1t that
were higher than the Abyfs was deep, and
confequently would ftand above it in a calm
water, were notwithftanding reached and
overtopp’d by the waters during the agitation
and violent commotion of the Abyfs; foric
is not imaginable fays he, what the commo-
tion of the Abyfs would be upon this diffolu-
tion of the Earth, nor to what height its
waves would be thrown when thefg ro=
digious fragments were tumbled down into
it. If you would fuppofe a ftone of ten thou-
fand weight taken up into the Air, a Mile or
two, amf then let fall into the middle of the
Ocean, it is Credible that the da{hiri_g of the
water ngﬂ that impreffion would rife as high
as a Mountain ; buc if you will fuppofe 2
mighty Rock, or a heap of Rocks to fall
from that height, or a great Ifland or Conti-
nent, thefe would expel the waters out of
their places with fuch a force and violence as
would fling them above the higheft Clouds.

This is in thort, the method the Theoriit
has found out for making an univerfal De-
luge. Butif I can prove trom his own Prin-
ciples, that long betore the Deluge happened,
all the Waters in the Abyfs were drawn up
by the heat of the Sun to fupply the Rivers
that were neceffary to water the Earth, 1

would
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would fain know what would become of his
Deluge, or how he can make in that cafe
the fall of the Cruft to be the caufe of an
Univerfal Flood: for by all the conception
that I can have of it, the water which was
upon the furface of the Earth, by the fall
would ruth into the Abyfs; and it would be
fo far from making any Flood, that it would
leave the furface of the Earth and make dry
Land appear where formerly there was
none. 'To prove this I muft firft enquire
what proportion the quantity of waters
which the Sea receives from the Rivers of
the Earth in any time bears to the quantity
of water in the Ocean; and by confequence
1 will Calculate the time the Rivers would
take to fill the Ocean if it were empty, and
they ran as they do now, or which is the
fame thing, I will find what time the Sea
would take to empry it felf into the Rivers
fuppofing that it was not recruited again b

the continual courfe of freth waters whicﬁ
run into it, that is, if the Abyfs did former]

fupply all the Rivers with water, before the
flood, and none of them ran into it again,
as the Theorift fuppofes they did not, I am
to find what time it would rake to empty it
felf, on the furface of the Earth. ﬁncf) if I
can prove that it would quite empty it felf on
the &rﬁtce, long before the Deluge happened,
I think from thence it would neceflanily fol-

low
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low that there would be no Deluge at all, by
the fall of the Cruit.

To begin therefore, Twill fuppofe as the
Theorift has done, in his fecond Chap. Book
firft, that one halt of the furface of the Terra=
gueons Globe is Sea, and the other Land, and
that if we take the Sea one place with ano-
ther, it is a quarter of amile deep. Now
the  furface of the whole Earth being
370981012 [talian miles, the furface of
the Sea is 85490506 fquare miles, which
being multiplied by %tk (the Sea being ith
of a mile deep) the produét is 21372626%
Cubical miles, which is the quanuty of
water contained in the whole Ocean.

Now to Calculate the water the Ocean
receives from the Rivers, we muft confider
fome great river whofe breadch depth and
{wiftnels are beft known, fuch is the Po
which pafies through Lowbardy and warters a
large Country of 380 miles in Length:
Rucciolus in his Geographia Reformata tells
us, that its breadth before its divifion into
a great many Channels, by which it falls
into the Sea, is a hundred Bomonian Perches,
or a thoufand feer, and its depth is one
Perch or ten Feet, and therefore its perpen=
dicular Seétion, from one fide to the other is
a hundred fquare Perches, or 40000 {quare
Feer: Its fwiftnefs alfo is fo great, that the

courfe of the water is about four lialian miles
in
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But I have obferved from the exatteft Maps 1
could fee, that the Po from its Origin in the
Alps, 'to its end where it runs into the Sea,
is in length three hundred and eighty miles,
and that the Rivers which fall into it from
each fide, come from Springs of about fixty
miles diftance from the Po; confequently the
Po and the Rivers which run into it, water
a Country which is 380 miles long, and 120
broad, all which makes 45600 fquare miles ;
but the furfice of all the Land being equal
to half the Zerraqueons Globe is 85490506
fquare miles, and therefore according to the
proportion formerly mentioned, the water
which is carried into the Sea by all the
Rivers, is 1874 times greater than what the
Po carries into the Sea.

It is true, there are in the Earth fome
barren places which have no great quantity
of water or Rivers in them, but they being
but fmall will not much alter our account,
and for an Equivalent, we can eafily prove,
that tho’ there are fome Countries not {fo well
ftored with Rivers as Lombardy, yet there are
feveral others which are much better fur=
nithed with them, particularly the Sosth part
of America, where there are Rivers, which
according to credible relations are above
fourfcore miles in breadth, and therefore by
allowing a proportional depth, they will be
feveral hundreds of times bigger than the
Po. '

Now
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Now I have already Calculated, that
twenty fix Po's will pour into the Sea one
Cubical mile of water in a day; and con<
fequently in 365 days, or in the fpace of a
year they will pour into the Sea 365 Cubical
miles of water: hence it follows, that if 26
Rivers as big as the Po, 1jJt:ﬂur into the Seca 365
miles of warter, in the {pace of a year, from
1874 Rivers as big as the Po, there will be
brought into the Sea in the fame time 26308
Cubical miles of water; and theretore by the
rule of proportionals, in the fpace of 812
years, the Rivers will bring into the Sea
21372626 Cubical miles of water, which is a

uantity of water as great as the Ocean: and
Eherﬂﬁ}re in that time they would fill the great
Channel of the Ocean it it were empty, and
their courfe the fame, both for quantity of
water, and {wiftnefs that it is now: And fince
the Sea furnifhes the Rivers with all the
water that runs through them, it is plain that
the Sea would empty it felf in the fpace of 812
years if none of the Rivers ran into it again.

Since therefore according to the Theorift
the Abyfs was the ftore-houfe which farnithed
the Rivers of the Antediluvian Earth with
water, and none of them, according to him,
ran into it again, and becaufe all the waters
which were antiently in the Abyfs, are now
in the Ocean, it muit needs follow, that in
the fpace of 812 years it would be quite
empty, upon fuppofition that there were as

K many
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many Rivers in the primitive Earch as there
are now in ours; but becaufe there was then
twice as much Land to be furnifhed with
Rivers (there being then no Seas as the
Theorift fays) we muft in proportion allow
twice as many Rivers to water the double
quantity of dry Land, and therefore by fuch
a dc}ublye nantity of Rivers, the Abyfs would
be emptie% in half that time.

Perhaps the Theorift will fay, that the
Rivers were not altogether furnithed by Va-
pours drawn from the Abyfs, but by thofe
alfo that were exhaled from the furface of
the Earth, and that after the water in the
Rivers had run towards the /Equator and
middle parts of the Earth, the water was
a%ain raifed into Vapours by the great heat
of the Sun, and carried back rowards the
Poles in order to fupply the Rivers again.
But this 1s no ﬂb{';.:&inn to our prefent Argu-
ment, for tho’ the Vapours drawn from the
furface of the Earth, would no doubt encreafe
the quantity of water, 1in the Rivers, yert ftill
there would be drawn from the Abyfs, the
fame quantity of Vapour as was before ; the
fame caufe i’cﬁrl continuing to aét, would ftill
produce the fame effeét, and the Abyfs having
te firft furnifhed the Rivers with a fufficient
quantity of water, would ftill continue to do
the fame, and in the fame quantity; and
cherefore it fignifies nothing againft the
former Calculation, how much Vapour was

drawn
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drawn from the furface of the Earth, or how

much the Rivers were encreafed by it
Since then I have fufficiently proved on
the fuppofition of his Principles, that all the
water, in the Abyfs was long before the
time of the Deluge, drawn out of the Abyfs,
and placed on the furface of the Earth; I
would fain know how in that cafe the The-
orift can explain an Univerfal Deluge by the
fall of the outward Cruft of the Earth upon
the Abyfs: for in my Opinion, this fall would
have been fo far from being the caufe of a
Deluge, that it would have proved the true
way to deliver the Earth from a Deluge of
waters which was then on it. For all the
water which was in the Abyfs, being drawn
up on the furface of the Land, and the Earth
being of a Spheroidical and Oval fhape, with-
out Hills and Mountains, upper and lower
Grounds, but exaltly of the fame Figure
which its gravity and centrifugal force formed
it into, when it was fluid; che great Mafs of
water which was then upon the Earth mutt
have fettled it felf alfo in the fame Figure, it
having no banks to retain it within its Chan-
nel, or Mountains to keep it within bounds;
and the true effect of the fall of the Cruft, muit
have been to have difcovered the Land, and
the waters would have run from the furface of
the Earth into the Abyfs, and there would
have formed aSea, and made that Land appear

which before was covered with warers.
K2 Notwith=-
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required to e{ferﬁ:rm fuch an efle&t. 'The

waters indeed at different times, might have
covered the whole Earth fucceffively; firft
by making a Deluge in one place and then
in another, but this could never have been
brought to pafs by the fall of the Cruft ac
once. Befides the Scriptures inform us that
the whole Earth was under water at the fame
time, and that @/l the bigh Hills, that were
under the whole Heaven, were covered.: now 1t is
as impoffible that one Ocean thould fuffice to
drown the whole Earth, and cover the tops
of the higheft Hills, tho’ for the fpace of one
moment, as it is to make one pint of pure
water fill a veffel which holds a Gallon.
'This Argument which 1 have now ufed is cthe
"Theorifts own, which he has alledged in his
ad and 34 Chapters againft all other ways of
deftroying the Earth by a Deluge; but he
did not then obferve, that it concluded as
ftrongly againft his own Theory, as it did
againft any other which pretends to explain
the Deluge without the fuppofition of morxe
water than what was Lodged in the Qcean
or the Clouds.

But tho’ 1 fhould fuppofe that there was
{ufficient water in the Abyfs ta cover the face
of the whole Earth at once, yet 1 cannot
conceive how fuch a flood of waters that was
raifed by the fall of the Cruft, could laft for
fo long atime, as the Scriptures inform us
Noab's tlood did, which was an hundred and

K 3 ﬁﬁ.}"
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fifty days without abating on the face of the
Earth. We know that water driven with
great violence upwards falls down again in a
very fhort fpace of time; and can we Ima in
that the water which was raifed by the fall
of the Cruft, could laft many days, or indeed
many hours without defcending again to its
ancient Channel? But the Scriptures aflure us
that the water in Noab's Flood continually
encreafed, and prevailed on the Earth for
the fpace of one hundred and fifty days;
it is plain therefore, that for this very reafon
the Flood of Neah could never be produced
by the fall of this outward Cruit of the

Earth. t
The Conclufion.

AHERE are two fort of Arguments
that may be brought againft the

"T'heory, the one depends nn}y on the prin-
o

ciﬂles of Reafon and Philofophy, and the
other on the Authority of the writings of
Mfes : but thefe which might be gathered
from Mofis would be of no force againft the
Theoriff ; * fince he denies the truth of his
narrations, which he imagines to be invented
by that excellent Law-giver to pleafe and
amufe the Jews: I have therefore in this
Treatife only made ufe of Arguments which
are drawn from Philofophy, which he can-
not

* Aribaologee Philofoph. p. 330. 321-
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not refufe to admit fince he appeals to them,
for the Truth of his own Hypothefis.

Becaufe the Theorift tells us, that all
things were made according to the three
Mathemarical fciences of Arithmerick, Sta-
ticks and Geometry, and that to underftand
the manner of their compofition, we muft
proceed in the fearch of them by the fame
Principles, and refolve them into thefe again;
I thought therefore I might fairly examin his
Theory by the rules of thofe three Mathe-
matical Sciences; and I hope that I have
fhown, that it is built on principles which
are dire€tly repugnant to each of them: But
becaufe Arguments drawn from the Mathe-
maticks are not eafily underftood by thofe
that are unacquainted with that Science, I
have endeavoured to choofe only thofe Argu=~
ments which are plain and obvious and which
depend only on Arithmetick and the com-
mon principles of Hydroftaticks; f{o that
except in one or two places, there is nothing
in this Treatife bur what may be eafily un~
derftood by thole who have a moderate
knowledge in thefe Sciences.

The points I have examined according to
thefe rules are, Firft, the Origination of the
Earth from a Chaos, which as it is delivered
down to us by Myfes, muft be undoubted]
owned by thofe who acknowledge the Di-
vine Infpiration of that Writer; But as the
Theorifts method of forming the World is

K 4 not
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not agreeable to the Mbfaick Hiftory; fo 1
think 1 have fhewed that it is repugnant alfo
¢o the Laws of Nature and Gravitation, which
by his method could never have produced
any habitable World.

2dly, 'The form of the Antediluvian World,
which the Theorift fays, was fmooth, regular,
and upiform, without mountains and without
2 Sea. 'This he aflerts to be a neceflary con-
fequence of its rife from a Chaos; but I have
roved that it is not fo neceflary, that an
%ﬂl’th arifing from a Chaos, fhould be uniform
and fmooth as he fuppofes. I have alfo
fhewed the great ufe DIP Mountains, and how
neceffary they are for our fubfiftance in the
Erefent Earth, and that they are fo far from
eing placed here without defign, as the
Theorift imagins, that there is {carce any
thing in nature that fhews more of wildom
and contrivance than they do, being abfo-
lutely neceffary for the furnifhing and main-
raining Rivers with freth waters: which is 2
demonitration that they were in the primitive

€arth as well as they are in ours.
3dly, The right pofiion of the Earths
Axis, which I have proved to be fo far from
being excellent and ficted for a Paradifiacal
World, that it would make the greateft part
of the Earth not habitable. I have alfo en-
quired into the great advantages we reap
from the prefent pofition of the Earths Axis,
which is by far preferable to any other, efpe-
: claly
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cially to the perpendicular pofition of the
Axis of the Earth to the plane of the
Ecliptick.

4thly, The method the Theorift has found
out to form the Antediluvian Rivers when
there was no Sea to furnifh them with waters,
or any Channel or Ocean to receive them.
‘This I have proved to be impoffible on feveral
accounts fince the heat of the Sun could
never bring up fo much Vapour from the
Abyfs, as would be neceflary to furnith all
the Rivers of the Earth with water; and tho’
we fhould grant that Vapours were drawn
from the Abyfs in places near the Equinottial
as he fuppofes, yet it is impoffible that they
thould ever reach the Poles, there to form
the Springs from which the Rivers were to
run ; Or if Vapours were once brought to the

? .
Poles by whatever caufe we can imagin, yet

it is impoffible that they fhould ever run
back from the Poles to the Aquator; fince
according to him the Earth was perfetly
{fmooth and uniform without any upper
grounds from whence the water was to de-
{cend to the lower places of the Earth.

sthly, 'The Figure of the Earth which the
Theorift rightly affirms not to have been
exaCtly Spherical, becaufe at the Commence-
ment of the Diurnal rotation, it being Fluid
all the parts of it would endeavour to re-
cede from the Axis of their motion: but as
he has guefled that it did fettle into an Ob-

long
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long Spheroidical or Oval F}gure, on no
other account, that I know of, but becaufe
he thinks fuch a one would beft anfwer his
defign, fo Ithink I have clearly enough de-
monitrated, that the Earth has formed it felf
into a quite contrary Figure, whofe Axis is
fhorter than the Diameter of the Aquator ;
and I have proved from Obfervations, that
the Earth is really of fuch a Figure.

6thly, The caules the Theorit has afligned
for the breaking of the outward Cruft which
he affirms to be done by the great heat of
the Sun. But this I have clearly proved to
be a caufe altogether infufficient for fuch an
effect, fince the heat of the Sun could never
reach fo far into fo thick a Cruft as to be
great enough to raife water into Vapours.
But laftly, granting the Cruft to have been
broken, and to have fallen down into the
Abyfs, yer I have proved from the Theorifts
own Principles, that there could follow no
Univerfal Deluge, there being not fo much
water in the Abyfs as was fufficient to cover
the face of the whole Earth.

Throughout the whole Examination, I
have obferved the Theoriits advice, and have
confidered only the fubftance of the Theory
without making any excurfions upon things
that are accidental and collateral, which as he
fays do not deftroy his Hypothefis. Thefe
are the main foundations on which his
Theory is built, and fince I have proved

them
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them all to be not only precarious, but im-
poffible, his whole Hypothefis muit fall wich
them. Perhaps many of his Readers will be
forry to be undeceived, for as I believe,
never any Book was fuller of Errors and
Miftakes in Philofophy, fo none ever a-
bounded with more beautiful Scenes and
furprifing Images of Nature; but I write only
to thofe who might perhaps expett to find a
true Philofophy in it. They who read it as
an Ingenious Romance will ftill be pleafed
with their Entertainment,

SOME
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SOME

REMARKS

ON

Mr. WHISTON’S
Theory of the Earth.

THO’ I think it impoffible to give a
True and Mechanical account, of
that great Deluge of waters which
once overflowed the Face of the whole Earth,
it being a work not to be performed without
the extraordinary contrivance of the Divine
power; yet I cannot but acknowledge that
Mr. Whiffon the Ingenious Author of this new
Theory of the Earth, has made greater difco-
veries and proceeded on more Philofophical
Principles than all the Theorifts before him
have done. In his Theory there are fome
very ftrange coincidents which make 1t in-
deed probable, that a Comet at the time

ot
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of the Deluge pafled by the Earth. Tt is
furprizing to obferve the exact correfpon-
dence between the Lumar and Solar year,
upon the fuppofition of a circular Orbit, in
which the Earth moved before the Deluge.
‘It cannot but raife admiration in us, when
we confider that the Earth at the time of
the Deluge was in its Peribelion, which would
be the neceflary effe€t of a Comet that patled
by at that time, in drawing it from a Circu-
lar to an Elliptical Orbic. This together
with the confideration that the Moon was

141

exattly in fuch a place of its Orbit at that -

time, as equally attratted with the Earth,
when the Comet pafled by, {eems to be a
very convincing Argument that a Comet
really came very near, and pafled by the
Earth, on the day the Deluge began.

But notwithftanding this, I believe it will
be evident by the following confiderations,
that a Comet could never have produced
thofe various effeéts that Mr. Whifton has at-
tributed to it; and it will alfo furcher appear
that the Deluge was the immediate work of
the Divine power, and that no {econdary
caufes without the interpofition of Omnipo-
tence, could have brought fuch an effect to
pafs. But firft I will make fome Remarks on
the Origin of the Primitive Earth, and
method by which Mr. Whiffon fuppofes it
was formed.

Mr.
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Mr. Whifton’s firft Hypothefis is, that the
antient Chaos, the Origin of our Earth was
the Atmofphere of a Comet; but this fuppo-
fition, tho’ he endeavours to prove it by
feveral Arguments, doth not feem probable
for the reafons following. Firft the Scri
tures reprefent the Primitive Antient Chaos
as a very dark and obfcure Body; for they
fay, that it was without form, and Void, and
that Darknefs was upon the jface of the Deep :
this will further appear by the next verfe,
where God is faid to have made light upon
the firft day of the Creation, which 1s a clear
proof that there was none before that time,
but that the whole Chaos was originally a
dark and confufed heap of Bodies. Now it
is certain, by the Teftimonies of all thofe
who have made any Obfervations about
Comets, that their Atmofpheres are ver
bright and luminous Fluids through whicK
the beams of the Sun diffufe themfelves
very freely, and many of them are again re-
ﬂﬂéiﬂd back to us: and indeed, if we con-
fider their pellucidnefs, and the vaft quantity
of Light which pafles through them, with-
out reflection, it is not eafy to imagine how
they fhould appear fo lucid to our Eyes. Nor
do I believe that it is poffible to find among
all the pellucid Bodies of our Earth any one,
which being placed at the fame diftance
from us, as the Atmofphere of Comets are,
would appear fo bright, or reflett the light

{o
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fo ftrongly as they do. For it is eafy to be
nbfervecf, that diaphanous Bodies are not {o
luminous, nor do theg;;eﬂe& light in fuch a
uantity as it is refletted from opake Bodies.
' It cannot be faid that the light by which we
 perceive a Comet, 1s only refleéted from the
top of its Atmofphere, and that it doth not
pals through the Body of it to illuminate all
the other parts of it, which are therefore in-
volved in L\E;lck darknefs; for it is evident that
light pafles clearly through the whole Body
of the Atmofphere, and illuminates the central
folid, which ftrongly refletts the light to us
back again.
I know Mr. Whiftor fuppofes, that this
great darknefs mentioned in the Scripture,
proceeded from the fubfiding of the vaft
Denfe and heavy Fluid, or large Abyfs,
which he {ays encompafled the central folid,
‘and was it felf covered over with a colletion
of Earthly, Watery, and Airy particles, in-
tercepting and refle€ting all the Rays of
Jight which {fell upon i1t: but this I chink
doth not well agree with the tenour of Scrip-
‘ture, which reprefents the Chaos in its very
‘Original ftate, as involved with darknefs and
obfcurity. It is alfo repugnant to all the an-
vcient 'Traditions we have about it, which re-
refent it as a dark and confufed heap of
odies, from the very beginning of its exi-
ftence, till the time of the Creation or For-
~mation of the Earch. It is plain alfo that the
i Abyfs

W
£
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Abyfs or Deep mentioned in Scripture, eould
not be that denfe and heavy flaid Mr. Whifton
fpeaks of, on which he fays the upper Cruit of
our Earth is founded ; it being certain, that
the Scriptures are to be underftood of an
Abyfs wil]'nich was then dark, and afterwards
when light was created, was illuminated and
made vifible. For when light is faid to have
been made, without doubt we muft fuppofe,
that it was produced in fome place which
before was involved in darknefs, and then
expofed to the light, which can never agree
with Mr. Whifton’s Abyfs, which he makes to
be encompafled with a denfe’ and opake Cruft
perfeétly impenetrable by the light of the
Sun. It appears therefore, that this darknefs
mentioned 1n the Scriptures muft be under-
ftood to be fomewhere elfe than on the Sur-
face of a denfe and heavy fluid that {furrounds.
the central folid.

It is alfo to be obfetved, that it is not eafy
to conceive how thefe Earthy, Watery, and
Airy particles, fhould fall fo thick and faft on
one another, as would be fufficient to in=
tercept all the light which fell upon them,
and quite darken the Armofphere, without
fuffering the leaft glimmering of light to
pafs through them. For as Mr. Whiffon ob=
ferves, the heat of a Comet when it pafles
its Peribelion is o exceflively great, as to laft
many thoufand years; and we cannot doubt
but ‘that great commotion and confufion

which



Tbeory of ‘the Earth.

which is raifed by this heat muft laft pro=
portionally, and as the heat doth gradually
decreafe, fo muft the commotion in the Ar=
mofphere decreafe proportionally: by which
- the mott {folid and E&avy Bodies would foon-
eft fall down. And one would think that it
would not be the work of one or two years,
but it would require fome thoufands of years
after the folid Bodies firft began to fall, be-
fore the Atmofphere could fettle it felf into
a regular and uniform Body. And therefore
fince all thefe diaphanous and folid Bodies
which compofed the outward Cruft fell fo
flowly and by degrees on the Abyfz, and fince
at the time they were all there, they were not
able to darken the Atmlﬂphexe; 1 think that
by their flow and gradual defcent, they
would not fill fo thick upon one another,
buc that the Comets Atmofphere would il
| be penetrated and illuminated by the light of
the Sun.

Buc if I fhould grant to Mr. Whiffon, that
there were fuch dark and thick Clouds in the
Atmofphere of the Comet as were fufficient to
intercept all the light that thould be derived
to it trom the Sun; yet if we confider that
‘the central folid of 'a Comet, is a Body
which by reafon of its near approach to the
Sun, is fg'ﬂrched and burned by very intenfe
heat, and that all folid and hard bodies when
they are heated to any confiderable degree
are clear and luminous; we muft acknow-

L ledge
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ledge that the proper and native light of
Comets, if 1 may fo call it, is very con-
fiderable; and therefore upon this fingle -
account of a Comets proper light, it cannot
be fuch a dark and obfcure Body as that
Chaos was, from which the world had its
Origination.

Since then the Atmofpheres of Comets are
clear and pellucid luminous Bodies, through
which we can diftinétly view their central
folids; and fince the Chaos out of which
the world was made from its very Original,
was a dark and confufed heap of Bodies with-
out the leaft glimmerings of light, which
was not created till the firft cEq,r of the
Hexaemeron ; it is plain that this Chaos
could never be the Atmofphere of a Comer,
and therefore Mr. Whiftow's firft Hypothefis
is but ill grounded.

It is al{o to be obferved, that the greateft
part of thefe folids, which compofe our upper
Stratum, confift of Stones, Sand, and Gravel,
and that they when they are once heated to
any confiderable degree, are neceflarily
melted and turned into Glafs. Now if they
had ever exifted in the Atmofphere of a
Comet, when it was near the Sun, they muft
have {uftained a degree of heat fome hun-
dreds of times greater than the heat of red
hot Iron; and confequently they muft have
been melted : and during the time of their

immenfe heat they would have compofed a
fluid,
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fliid, which afterwards when the Comet
was cooled, would appear in the form
of Glafs; by which it 1s plain, that thofe
Bodies never were in the Aunoiphere of
a Comet, for otherwife they could never
have appeared to us in the form they are in
at prefent.

. Whifton aflerts, that there are very
many, and very confiderable Phenomena of
nature, which require a central force, or in«
ternal heat, diffufing warm fteams every way
from the centre to the circumference; and
efpecially he feems to be pleafed with Dr.
Woodwards method of raifing Vapours through
the Earth to furnifh the Rivers with water by
the help of a central fire ; which he thinks 1s
eafily accounted for, by fuppofing the in-
terior folid of the Earth to have been the
Nuclens of a Comet, that once in its ‘approach
| to the Sun had acquired an irrmnu=.~nﬁ§:J heat
| which it doth ftill in a great meafure preferve:
but this Opinion, tho’ it has been maintained
by a great many Learned Men, feems to be
very improbable. For if I thould fupPDfe that
there was fuch a central fire, yet it is not
to be imagined, thatit could ever diffufe it
felf, and penetrate the exterior parts of the
Earth. We know by experience, that if a
ftone wall of four or five foot thicknefs be
heated red hot upon one fide, that the other
continues as cold as before, without being
fenfibly afteCted with the heat which is in-

L 2 tenfe
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tenfe on the oppofite fide. Since then we fee.
¢hat an intenfe heat is not able to penetrate
through a ftone wall, how can we {fuppofe,
that it fhould diffufe it felf thmugh a denfe
and heavy fluid, an hard and iaphanous
Cruft of fome hundreds of miles thicknefs ?

1 know none of the Phenomena ot nature
that do neceffarily require a central fire.
For as to burning Mountains and Volcano’s,
if Mr. Whiffon will be pleafed to confult
Borelli de incendiis Montis Atnae, he will eafily
be convinced, that its fire doth not proceed
from the Centre, but that 1ts kindled very
near the furface of the Mountain. And as
for Rivers, 1 believe it is evident, that they
are furnithed by a fuperior circulation of Va-
pours drawn from the Sea by the heat of the
Sun, which by Calculation are abundantly
fufficient for fuch a fupply. For itis certain
that nature never provides two diftinét ways
to produce the fgme effe€, when one will
ferve. But the increafe and decreafe of
Rivers, according to wet and dry Seafons
of the year, do {ufficiently fhew their Origi-
nation from a Superior circulation of Rains
and Vapours. For if they were furnifhed by
Vapours exhaled from the Abyfs through
fubterraneous Pipes and Channels, 1fee no
reafon why this fubterraneous fire, which al-
ways ats equally, fhould not always equally

roduce the {ame efle€t in dry weather that
it does in wer. Befides this, fince the Moun-
tainous
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tainous Columns are erefted not on the Sur-
face of the water, but ftand immediately on
that denfe and heavy fluid which covers the
central folid; I cannot eafily conceive how
water fhould ever come to the bottom of the
Fitlures to be raifed into Vapours. Nor can
I well conceive that prodigious heat, that
muft be fufficient to raife as much Vapour
through fome fmall Fiflures in Mountains as
the heat of the Sun is able to do from the
whole Surface of the Sea.

I know the maintainers of this Opinion ufe
to alledge, that there are Springs and Foun-
tains on the tops of Mountains, which cannot
eafily be maintained by a Superior circulation
of Vapours: but I beg thofe Gentlemens par-
don, for I can give no credit to any fuch
Obfervations; for I am well affured, that
there are none of thofe Springs in fome places
where it is faid they are. And particularly
that Learned and diligent Obferver of Nature
Mr. Edward Lipyd the Keeper of the Mufe-
wm Afmoleanum aflured me, that throughout
all his Travels over Wales, he could obferve
no fuch thing as a running Spring on the to
of a Mountain. On thefe confiderations, li
think it is not in the leaft probable, that
Rivers and Springs proceed from Vapour,
that is, raifed by a {ubterraneous heat through
the Fiffures of the Mountains. '

I come now to confider the way Mr.
Whifton makes ule of, to explain the for-

3 mation
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mation of the Sun, Moon and Stars, by
which he fays in the Mofaical account of the
Creation, no other thing is underftood than
the rendering of them vifible and confpicuous
to a Speftator on the face of the Earth: for
before the fourth day according to him, the
Air was much crowded with thick and opake
Clouds, which would very much darken the
face of the Earth, and keep a Spectator on it
from being able to perceive either Sun, Moon
or Stars, which were created long before that
time. In this place I think Mr. Whifion has
not exatly nb&rved his firft Poffulatum, viz,
that the obvious and literal fenfe of Scripture
is the true and real one, where no evident
veafon can be given to the contrary. For
fince the formarion of the Sun and Stars ag
thar time was polfible, and the Scriptures
pofitively tell us, that they were made by
God Almighty at that time ; I think there can
be no evident reafon given which will be fuf«
ficient to juftify fuch a forced and ftrained fenfe
as he has here put on the words of Scripture,
But tho’ I fhould fuppofe that the ]i'iteral
fenfe of Scripture did not in the leaft con-
eradié fuch an expofition, yet it appears to
be impoffible on his Hypothefis for thefe
reafons, Firft, I have already proved that the
Armofphere of a Comet is a very clear and
pellucid Body that doth freely admit both the
fight and heat of the Sun through ity and
confequently there is no doubt to be made,
bug
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but that an Eye placed within would have
the Sun very vifible and confpicuous to it
It is evident therefore, granting this Hypo-
thefis of the Earths being formed from the
Atmofphere of a Comet, that the Myaick ac-
count of the formation of the Sun and Stars
can never be underftood of rendering them
vifible ; fince according to fuch an Hypothefis
they muft have been always fo.
2dly, Whatever Mr. Whiffor may imagin
of the Sun, yet it is certain that the Moon
at the time of the Myaick Creation was
formed or at leaft placed in its orbit,
and made to turn round the Earth; for no
Comets have any fecondary Planets which
move round them : fince then the Moon did
not before that time appertain to the Earth
but was really at the time of the Myaick
Creation, if not Created and formed, at
leaft brought into a new orbit, and made to
move about us to give us Light in the night
time; we muft neceflarily acknowledge, that
when God is faid to have made the Moon,
there muft be fomething more underftood
than a mere rendering of it vifible; and be=~
caufe the word Made, is equally applyed in
Scriptures both to the Sun and Moonj there
is no doubt but that it is to be underftood
in the fame fenfe of both, thatis in a literal
one, viz. 'That they were really Created,
when in Scripture they are faid to be made
on the tourth day of the Myfaick Creation.
L 4 3dly, Mr,
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sdly, Mr. Whifton fuppofes that the Sun
aEted} fo very ftrongly the fecond day of
the Creation on the Earth, that it was able
to draw a prodigious quantity of Vapours
into the Air, fuch as were fufficient enough
when they fell in Rain, to produce all the
Seas, Lakes and Rivers that were in the
Primitive Earth: but how the Sun could
have fuch an extraordinary influence on the
Earth without being vifible, is a queftion
which 1 believe cannot be eafily anfwered;
for there is a great difference between the
heat of the Sun when it fhines bright and
clear, and its influence when it is obfcured
with Clouds and Vapours; Indeed one would
think that it would require a prodigious heat,
to elevate fuch a quantity of Vapours in one
half year, as would fill all the Channels of the
Seas and Lakes with water. I am fure that
the Sun now when it 1s brighteft is not able
to perform any fuch efieét; for if we thould
colle¢t all the Rain that falls in the fpace of a
year on the furface of the Earth, it would not
rife, on the whole furface of the Earth, above
a foot and a half high; which is not enough
to make the thoufandth part of an Ocean.
Since then according to Mr. Whefton, the Sun
was capable on the fecond day, to perform an
effeét {ome hundreds of times greater than its
heat when it fhines cleareft and brighteft is
able to do on our Earth, I think we may une
doubtedly conclude that it mult have been

vifible
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vifible even at that time; that is, it muft
have been vifible before it was faid to have
been made, which cannot be imagined in

whatever fenfe we take the word made.
Indeed I cannot but think it ftrange, that
Mr. Whiffon thould fuppofe, that there was
{fome hundreds of times more water drawn by
the heat of the Sun in one half year, than
there is now exhaled from our Earth in
double that time; fince he himfelt ac-
‘knowledges, that we do every day enjoy
more of its Heat and Light than the Primi-
tive Earth could be fuppofed to have done for
a confiderable fpace of time: this I confefs
feems to me, to be a very wonderful and un-
accountable effe€t, and not at all proportional
to its caufe ; but if he will fuppofe that it was
really fo, I need not argue much againtt it, fince
I am fure, fuch a fuppofition muft neceflarily
allow the Sun to have been at that time vifible.
Mr. Whifton’s third Hypothefis is, that the
diurnal rotation of the Earth, did not com-
mence till after the fall; fo that ull thar time,
Days and Years were exatly equal and the
fame ; the Earth having no other motion but
its annual one round the Sun, all the World
would have for one half of the year a continual
Day, and for the other a continual Night. Here
I muft freely own my felf to be one of thofe
Readers to whom Mr. Whiffon fays this afler-
tion will appear one of the greateft of Para-
doxes ; for when I confider the vaft and pro-
digious
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digious cold that muft be occafioned on the
Earth, by the total abfence of the Sun for one
half year together, I think that it would be
fo excelffively great, as that ’twould have been
impoflible to be endured by Creatures made of
Flefh and Blood. We are extreamly fenfible
of the great cold we fuftain by having our
Night in theWinter fixteen hours long, burt yet
it is norhing to what 1t would be, were the Sun
for half a year together abfent from us: how
cold and uncomfortable a darknefs muft that
have been in which our firft Parents pafled
the one half of their Paradifaical life, when
in the other half they muft have been fcorch-
ed and roafted with the immenfe heat of the
Sun, which fhined on them continually for as
long a time, as they were before in the dark.
'This heat in my opinion, would have quite
withered the Herbs and Plants which were
then defigned to be the food of Mankind ; it
would have forced our firft Parents to feek
for fhelter in Dens and Caves, which would
have been, in {uch a ftate, more convenient
than the Garden of Edex; and it would have
been altogether as unfupportable as the
former cold. It is evident that fuch a ftate
would be fo far from being agreeable with
that happy and pleafant Paradifaical life which
our firft Parents are faid to have lead in their
ftate of Innocency, that the Legend-makers and
Pocts, thought 1t a fitrer reprefentation of
Hell and its ‘Torments, than of that ftate of

happinefs;
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happinefs ; fome of them having feign’d that
there were Ghofts brought from Hell on pur-
pofe to inform us that a great part of the
miferies of the damn’d confifted in their being
driven from extreme hot places to extreme
cold ones.

There is one very convincing Argument
againft this fuppofition arifing from the con-
fideration of the nature of Animals, whofe
Blood and other liquors that run in their
Bodies are not able to endure two fuch o
pofites as the extreme heat caufed by the Sun
while it fthined for one half year without in-
termiflion on the fame place ; and the extreme
cold that muft arife t mugil his abfence for
the fame time, For if we thould fuppofe that
thefe animal liquors were of fuch a a confti-
tution and internal heat as not to be frozen
by an extreme cold, yet it is certain that
they muft evaporate and be exhaled by the
extreme heat that came after it in the day
time: or if they were able to fuftain fuch
an extreme heat without evaporation; then
without doubt they could not preferve them-
felves from freezing in an extreme cold
which they muft have fuffered in fuch a
Winter or half a years night.

I know there are Animals which live near
the fire, and are able to endure an extraordi-
nary heat; as there are others that live near
the Pole and in very cold Climates: but it is
not imaginable there can be any fuch that

can
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can live both in exceffive heat and exceffive
cold; it being impofible that ever they can
endure two fuch oppofite extremes. Tho’
this feems to be a very prefling difficulry
againft fuch an Hypothefis, yet there is ano-
ther that 1 think as infolvable, arifing trom
the confideration of the nature of Plants.

We know that there is a certain determi-
nate degree of heat neceflary for the pro-
duftion and vegetation of moft Herbs, and
for the ripening of their Seed fo thata lefs
degree of heat would never bring the Plant
to perfeCtion, and a greater would quite
wither it before its Seed could be ripened and
fir for the produttion of a new Plant of the
fame fpecies. It is_ eafily obfervable how
great difficulty there is, and how much pains
muft be taken, by hot beds, and other arti-
ficial helps to raife Plants in this Climate,
which are tranfplanted hither from the Zorrid
Zone : but this difficulty proceeds no doubt,
from the want of fuch a due intluence of the
Sun as was neceflary for the produttion of
thefe Plants ; {0 that by reafon of the great
difference between the heat which they had
in their own proper Soil, and that which they
participate ot here, it is hard to bring them
to perfe€tion: but it we thould {fuppofe this
alteration to be fome hundred of times
greater than it is, without doubt we fhould
conclude it impoffible for any fuch Plants to
grow with fo little a degree of heat, tht

this
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his muft have been the true cafe of che Plants
in the Primitive Earth: At firft before the di-
urnal rotation of the Earth began, they fu-
ftained a degree of heat fome hundreds of
rimes greater, than the greateft heat we bhave
in Summer; but after the Earth began to turn
round its Axis, the heat and ation of the
Sun on them came to be of the fame force
and tenour that it is of at prefent; but I have
obferved before, that all plants and Herbs re-
quire a certain determinate degree of heat
and influence from the Sunj; and as a much
greater hear will wither them, fo lefs will
never bring them to perfetion: on which
account it feems to be naturally impoflible,
that ever any of thefe Plants, whofe nature
and conftitution was fitted for the heat of the
Sun, before the commencement of the Earths
diurnal rotation, could ever be brought to
perfection after it began to turn round its
Axis in the fpace of twenty four hours, by
which the a€tion of the Sun would be very
much lefs than before. If therefore the Earth
had no diurnal rotation till after the fall;
and if then only it began to turn round its
own Axis, there muft have been fuch great
and extraordinary changes and alterations of
heat and cold introduced by this new rotation,
as would neceffarily require new Species of
Plants and Vegetables of different natures
from the former ones, which would better
agree with the new rotation and a:a::rnlf’nimtic:mnf
0
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of the Earth, and the ation of the Sun.
That is, God Almighty muft have created
new and different fets of Plants, or at leaft
have quite altered and changed the natures of
the old ones, which we can hardly imagin to
be done.

It is on the account of thefe reafons that I
cannot be induced to believe Mr. Whiffon's
Hypothefis, that the Earth had no diurnal
rotation before the fall, to be probable; it
feeming to be far more agreeable to the
Laws of Nature and Philofophy, that the
Earth received both its annual and diurnal
motions at the fame time, viz. when it was
firft Created.

Thefe are the chief and principal Remarks
that I have made on the Original State and
Formation of the Earth; 1 will now briefly
confider his Theory of the Deluge which 1s
in fhort thus.

He fuppofes that a Comet at the time of
the Deluge came very near and pafied by the
Earth ; that the Comet, when 1t came below
the Moon, would raife a vaft aud ftrong Tide,
both in the Seas that were then on the Sur-
face, and in the Abyfs, which was under the
upper Cruft of the Earth, after the fame man-
ner as the Moon doth at prefent in the
Ocean; that this Tide would begin to rife
and encreafe all the time of the approach of
the Comet; and would be at its greateft

height, when the Comet was at its leaft
diftance
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diftance from the earth. By this tide and
the attraétion of the Comet, he fuppofes that
the Abyfs would put on an Elhptick or
rather an exaétly oval figure; whofe furface
being much larger than the former {pherical
one, the exterior cruft of earth, which lay
upon it, muft conform it felf to the fame
figare, which it could not do as long as it
remain’d folid and conjoin’d; and therefore
it muft of neceffity by the violent force of
the tide be ftretcched and broken, and have
innumerable fiflures made quite through it
After this he fuppofes that the Comet in its
defcent towards the fun paffing clofe by the
body of the earth involved it in its Atmo-
{phere and tail for a confiderable time, and
left prodigious quantities of condenfed and
expanded vapours on its furface, a great parc
ofpwhich being very much rarify’d after their
primary fall, would be immediatly drawn up
into the Air again, and afterwards defcend in
violent and ontragions Rains upon the Earth;
and would be the caufe of the forty days
rain mentioned in Scripture. 'The other great
Rain, which together with the former, lafted
an hundred and fifty days, was occafioned
as he thinks, by the Earths being involved a
{econd time in the Comets tail ; from which,
and from its Atmofphere he derives one half
of the water, which ferved for the Deluge.
The other half he fuppofes was deduced

from
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from the fubterraneous Abyfs, the fluid
whereof he fays was forced upon the Sur-
face of the Earth, by the vaft and prodigious
preflure of the incumbent water that was de-
rived from the Comets Atmofphere and Tail,
which he fuppofes, would prefs downwards
with a mighty force, and endeavour to fink
the outward Cruft of the Earth into the
Abyfs: by which vaft quantities of the fub-
terraneous fluid, would be forced and raifed
upon the Surface of the Earth, through the
Cracks and Fiffures, that were made in the
Cruft by the violence of the Tide in the
Abyfs. By thefe methods Mr. Whiffon fup-
pofes that there was water enough brought on
the Surface to cover the face of the whole
Earth for the perpendicular height of three
miles, that is, above the tops of the higheft
Mountains. But he further fuppofes, that
neither that water which was derived from
the Comet, nor that which was forced up
from the bowels of the Earth, was pure Ele-
mentary water, but rather a thick and muddy
fluid, which he fays being heavier than water,
funk to the bottom and covered the Earth,
for the depth of 166 feet. After having thus
formed the Deluge, his next great work is
to remove thefe waters which were brought
on the Earth; and this he fuppofes to be per-
formed by a wind, which dried up fome, and
forced the reft through the Cracks and Fifiures

of
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of the Earth into the Abyfs, in which a great
part of them had been before, and trom
whence they were derived. ;

Thefe are the fuppofitions by which Mr.
Whifion pretends to account for all the Phaz-
nomena of rthe Deluge. But tho’ I can
eafily allow the firlt Hypothefis to be true,
vz That a Comet at the time of the Deluge
came very near and pafled by the Earth,
fince its approach at that time is not only
made poffible but alfo very probable by him}
yet I cannot admit of the particular explica-
tions he has given of feveral of the Pheno-
mena of the Deluge; a great many of them,
as he has explained them, feeming to be no
ways agreeable to the Laws of Mechanicks
anxf Philofophy. _

For firft, tho’ it is certain, that a Comet,
when it pafled by the Earth, would raife a
very ftrong and prodigious Tide in the Seas
that were then on the Surface; yet I cannot
perceive that fuch an effeét would be pro-
duced in the Abyfs, which he fuppofes o be
a denfe and heavy fluid encompafled on all
fides with a thick and folid Cruft of Earth
lying clofely upon it. For Tides being only
a violent fwelling and motion of the waters
produced by the attraltion of fome great
Bodies that come near them, if we fhould

- fuppofe that the waters were cvery where

thut up within a folid Orb lying on ;hem, {o
that there were no room eor ipace letr for
M them
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them to move in, it is plain that in fuch 2
cafe there could be no Tide or agitation of
the waters, but they would remain in the
ftate they were in before ; nor could they
prefs ftronger on that Or which enclofed
them, than Sand, Gravel, or any other firm
and hard Bodies would do, that could fill
their place; all Bodies whether firm or Fluid,
being equally atcraéted, when the attralting
Body is at the fame diftance from them. This
being then the true cafe of the Abyfs, which
Mr. Whiften fuppofes to be enclofed by the
thick folid and upper Cruft of the Earth,
which preffing fo clofe upon it as to leave no
void fpace, ar leaft not {uch a one as would
make room enough for any confiderable com-
motion of the waters; and becaufe fluids are
not more attraSted than folids are; it is plain
that by the Tide of the Abyfs, and the attra-
Sion of the Comet, there could never be pro-
duced any greater effeét on the Cruft, w ich
encompafled the fubterrancous fluid, than if
the whole Earth had confifted of firm and
folid matter, without any Abyfs. It is cer=
rain therefore, that fince there was no tide in
the Abyfs, there could be no cracks and fif-
fures made in the Earth by it.

To explain the great rains, which fell on
‘he Earth during the time of the deluge,
Mr. Whifton aliumes a propofition which I be-
lieve he can hardly Lfr':ﬂner,, viz. that after the
Farth was involved in the Comet’s Atmo-

{phere
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fphere and tail, and had acquired a prodi-
ious quantity of condenfed and expanded
%’apnur& that fell on its furtace, a great parc
of them being much rarity’d, would be drawn
up again into the Air, and afterwards defcend
in violent and outragious rains. Now if we
confider the incredible velocity, with which
thefe Vapours defcended (which Mr. Whiffon
calculates to be fo great, that they defcended
eight hundred and fixty eight miles in a
minute) and the great refiftance they met
with in their defcent through the Air, and
the force by which they fell on the ground ;
we muft neceflarily acknowledge, thar they
muft have been condenfed and turned into
Water, by fuch a refiftance and fall. For it
is certain, that when Vapours fall, they muft
meet with a great check and refiftance from
the Air, by which their parts will be prefied
clofe together; and as their velocity encreafes,
fo would the refiftance and their denticy till
at laft cheir parts come to be as clofely united
as it is poflible, and then they’d fall in the
form of Water. 'Thus it is without doubt,
when it rains; for we muft not imagine, that
rain drops have the fame form and denfity in
the Clouds with which they arrive at the
%mund, for Water being of a greater inten-
ive gravity than Air, it is impofiible, that
it fhould be {fuftained in ir, but when it is
expanded into Vapeur.. Now it is plain by
ﬂbﬁfrvatiuns on the Barefcope, that, when~
M 2 ever
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ever the Vapours begin to defcend, the Alr
is lighter than it was before ; it therefore not
being able to {uftain them, they muft fall to
the ground ; but in their way they meet with
a great refiftance, and check from the Atr,
and {o muft neceffarily be condenfed and fall
in drops of Water on the ground. And f{ince
the reliftance of the medium is always as the
fquare of the velocity with which the Body
moves through it, and becaufe the velocity of
vapour which fell from the Comet to the
Earth, muit have been according to Mr. Whi-
flony {ome thoufands of times greater than the
velocity with which common Vapour or Rain
defcends, it muft needs follow, that the refi=
ftance the Vapour, which was derived {rom
the Comet, met with, was fome millions of
times greater than the refiftance of common
Vapour when it defcends; but the refiftance
of common Vapour, when it defcends, is
great enough to condenfe it into water ; it is
cvident therefore, that all fuch Vapours as
defcended from the Comet muft have been of
neceflity condenfed into water long before
they ever touched the Earth. Seeing then
they defcended on the Earth in the form of
water, and feeing there was no fufficient caufe
that could immediately raife and mount them
up again, the heat of the Sun not being great
enough for fuch an effe€t; it is plain, that
they could never rife up again to produce the
forry Days Rain mentioned in Scripture,

Mr.
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Mr. Whiffon having, as he imagins, ex-
plained the great Rains, which fell on the
Earth at the time of the Deluge, doth in the
next place proceed to fhew, EDW the waters
of the Abyfs were forced up to the Surfice
of the Earth, and became a great caufe of
the Univerfal flood. This he fuppofes to be
performed by the vaft quantity of waters,
that had defcended from the Comet, which,
he fays, being of a prodigious weight would
prefs the Cruft of the Earth downwards with
a mighty force, and endeavour to fink it
deeper into the Abyfs; by this preflure the
waters of the Abyfs would be forced u
wards through the Cracks and Fiffures newf;
made by the violence of the Tide on the
Surface of the Earth. He endeavours to il-
luftrate this method of Operation by the E-
xample of a Stone or Marble Cylinder, exaétly
fitted to a hollow C lindrica{ veflel, that it
may juft afcend or defcend freely within it :
He {fuppofes the Stone Cylinder to have holes
bored 1n it quite through, parallel to its Axis,
and let down in the hollow Cylinder, which
is half full of water, till it touch the water;
then if each of the holes be filled with Oil or
fome other fluid lighter than water, he fays
that the weight ot the Cylinder prefling on
the water, would fqueeze the Oil on its Sur-
face through the holes, and throw it out with
fome violence, and this would be a juft re-
prefentation of the Deluge.

M3 {
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I muft beg Mr. Whiftow's leave to think this
experiment very far_from being any way a
juit reprefentation of the flood ; the cafe be-
ing very different, when the Solid is {peci=
fically heavier than the Fluid in which it 1s

ut, from what it 15, when the Solid is {peci-
fically lighter thanit. In the one cafe, the
Solid would defcend and force both Oyi and
water up with a confiderable force, it the
holes be fufficiently fmall: Inthe other cafe,
when the lighter Solid is put down, and
{wims in the fuid, neither Oyl nor Water can
afcend, becaufe the Body It felf cannot de-
fcend. Now by Mr. Whiften’s own Hypo-
thefis, the Cruft of the Earth is lighter than
the Fluid in the Abyfs; and therefore it
is clear, that it can neither defcend as the
Stone Cylinder would do in water, nor force
the Fluid in the Abyfs to afcend, by its pref-
fure. 'This will clearly appear by Mr. Whi-
foi’s Teprefentation a little retified. For it

inftead of the Cylinder of Stone, we {hould

ake a Cylinder of Wood, which is lighter
than Water, and bore it through with %nles
as the other was, and put it into the Water,
¢ill it fwims, and afterwards pour Oyl into
the holess it is plain that neither Water nor
Oyl could ever be raifed to the top of the
Cylinder: Nay the Water would be fo far
from rifing higher by the additional preflure
of the Oyl, that T can demonftratively prove,
i would fall lower, and the Selid woui)d not

fink
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fink fo far into the Water, as it did before
the Oyl was put in. [ Fig. 1o. Plate V.| For
lee ABCD reprefent a Veflel half full of
Water, in which F is a Solid fwimming; it
is evident, that the Solid will fo far defcend
in the Water, till the Surface 7 & of the
Water be as much prefled by the weight of
the Solid, as the Surfaces b 7, &£/ are by the
weighe of the incumbent fluid.

Now it we thould pour Oyl into the fame
Veflel above the Water and above the Solid,
as in the Figure, [Fig. 11. Plate V.| where
m EG #» reprefents Oyl ; it is plain, that the
Surfaces b 2, k7 are prefled with the addis
tional Columns of Oyl m Eor, ¢ p G #,
which being greater than 70p g, the addi-
tional Oyl wherewith the Surface 7 £ is
prefled, will have a ftronger preflure than
the Surface 7 £ has; and therefore the Water
at b iy k J, being more prefied than that
which is at 7 &k, 1t muft defcend, and force
that which is at 7 & further up: that is, the
Solid will be forced upwards, and will be fo
far from being heavier than ’twas in refpect
of the water, that it will be relatively lighter;
and this muft have been the true cafe of the
Water at the Deluge. For when it fell on
the Surface of the Earth, it would defcend
into all the Cracks and Fitlures thereof, till it
had quite filled them; for water cannot lye
on any Surface except all the Holes and Fif-
{ures of that Surface be firft filled. 'This ad-
ventitious water in the Fiflures prefling more

M 4 ftrongly
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ftrongly on the Surface of the Abyfs than
the Water, which lay on the Surface of the
Cruft could do, would force the Fluid imme-
diately under it to defcend, and that which
is under the Cruft to afcend. 'Thus I think,
it is abfolutely certain, that in this cafe, the
water in the Abyfs would be fo far from be-
ing able to afcend, that it muft neceflarily
defcend by the preflure of the incumbent
water; and the whole Cruft mutt have been
raifed  higher, not immerg'd deeper in the
Abvls.

"There is but one poflible cafe, wherein the

reflure of the warter could fink the Cruft
cpie-:tpcr into the Abyfs, and that is, if the
waters which lay on the Surface, could not
defcend through the Cracks and Fiffures of
the Earth. And tho’ I can fee nothing that
can hinder them from defcending; yet if I
fhould fuppofe, that they did not, T can evi=
dently prove by Calculation, that fucha pref-
fure could never raife the Ahyih above the
Surface of the Cruil.

"T'o demonftrate this, I affume the height of
the water, which was derived from the Comert,
to have been a tenth part of the thicknels of
the whole Cruft; tho' doubtlefs this is much
oreater than in reality it can be allowed to
yave been: and becaufe, according to Mr.
J¥hifion, the Columns of which the Cruft is
compofed, are about four times heavier than
common water, it follows, thata Column of
the {ame fpcciﬁck gravity with the reft of the

Cruft,



Theory of the Earth.

Crruft, whofe bafe is equal to the bafe of the
incumbent Column of water, and one fourth
part of its height will weigh as much, or prefs
the Cruft as much downwards as the whole
Column of water could do; but the height of
the water being a tenth part of the depth of
the whole Cruft, the height of the additional
Column that weiﬁhs as much as the water,
muft be a fortieth part of the depth of the
Cruft. From hence it follows, that the height
or thicknefs of the Cruft before the additional
Column is laid on, is to its thicknefs after
the additional Column is laid on, as 40 is to
41. 'The whole problem then is plainly re-
duced to this; Having two Cylinders or
Columns of the fame intenfive gravity, buc
of different heights that {wim in any Fluid,
to find what proportion the parts er heights
immerged bear to one another. By a known
propofition in Hydroftaticks, the part im-
merged of each Cylinder, bears the fame
roportion to the whole Cylinder, that the
intenfive gravity of the Cylinder bears to
the intenfive gravity of the Fluid; from
chence it is evident, that the parts immerged
have the fame proportion that their refpeétive
whole Cylinders i:wc to one another; which
in the prefent cafe is as forty to forty one.
By this it is clear, that the additional weight
of the incumbent water would not fink the
Cruft above one fortieth part deeper into the
Abyfs, than it was before; and therefore it
could
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could never rife by fuch a preflure fo high as
the Surface ol the Earch. But if we {hould
fuppole that the prefiure on the Cruft fhould
be fo great as to prefs the Abyfs upwards,
and the waters in it to the Surface of the
Earth it i1s certain, that in fuch a cafe, when
the wacers in the Abyfs had afcended to the
Surface, there muft be a communication be-
tween the Abyfs and ir: by this communica-
tion, the waters on the Surface muft necef-
farily defcend and lye immediately on the
Abyfs; and fo the cafe would be reduced to
the former one, where the water is fuppofed
to prefs immediately on the Fluid 1in the
Abyfs; by which prefiure, the Cruft would
be fo far trom finking deeper, that it would
be raifed to a greater height, as I have thown
before. From all this it is demonftratively
evident, that by no fort of preflure of the in-
cumbent flutd the Abyfs could be forced up-
wards to fpread it felf on the Surface ot the
Earth. :

Another Argument, which may be urged
againt deriving water from Mr. Whiffon's
Abyfs, is this; He fuppofes the Abyls to
confift of a very denfe Fluid, whoie intenfive
gravity is greater than the gravity of the
Cruft which {ubfided into it: but this Crutt
being three or four dmes heavicr than water
it muft be immediately contiguous to the
Abyfs; {o that there can be no room for any
confiderable quantity of water to lye between

them;
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them ; and therefore it is Lﬁlain that whatever
water was raifed from the Abyfs muit be
only on the Cracks and Fifiures of the
Earch. But Mr. Whifton fuppofes that the
half of that water at leaft which was ne-
ceffary for the Deluge was derived from the
Abyfs, that is, as I fhall hereafter prove,
there muft have been eleven times more water
derived from the Abyfs than there is in the
whole Ocean ; which is a predigious greater

uantity than the Cracks and Fiffures can be
iquppufed able to contain. Perhaps Mr. WWhi-
fton will grant, that the greateft part of what
was drawn from the Abyfs was not pure
water, but that denfe and heavy Flui:f on
which the Cruft fubfided : but if it were fo,
it is cerrain that fuch a Fluid being heavier
than water muft have taken its place next to
the Surface of the Earth, and have filled up
all the pits, holes, and valleys that were on
the Earth; nay it would have driven the Sea
out of its Channel, and would have com-
pleatly filled its place, where it would have
remained to this day. It is moft evident, that
if fuch a thing had happened, there would
have been vaft quantities of that denfe and

heavy Fluid ftill abiding on the Surface of

the Earth, and in pits and holes, there being
nothing to drive it from thence into the
Fiffures again: But yet it is evident from Ob-
{ervations, that there is not any fuch thing
in Nature to be feen, and that there is no

where
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where to be found any quantity of fuch a
denfe and heavy Fluid, which Mr. Whiflon
{uppofes covered the Earth at the time of the
Deluge. There is only a lictle Quick-filver
which is found in fome Mines in the very
bowels of the Earth; but the quantity of it
15 fo fimall and inconfiderable, that we cannot
offitly fuppofe it to be the remains of the
“luid in the Abyfs. For if ever there had
been any fuch Fluid on the Surface of the
Earth, there muft have certainly remained
reater quantities of it to this day, fince as I
lgun-'e obferved before, the very Seas muft
have been full of it.

I freely acknowledge Mr. Whiflon’s Hypo-
thefis about Shells, Bones, Teeth, and other
Exuvie of Land and Sea Animals, found and
dug out of the Bowels of the Earth to be very
Ingenious and more Philofophical than a:}y
other Hypothefis that I have yet feen; fo
that to me it feems indeed probable, that
the water which made the Deluge from
whence foever it was derived, had in it much
Mud and Earthy matter; which after the
waters were gone off; fettled on the Surface
of the old Earth, and became a new Crutt;
in which thefe Shells, T'eeth, and Bones {ub-
fided. 'This Hypothefis I think, doth very
naturally explain all the Ph®nomena Dr,
Woodward mentions in his Theory, and on
that account it may be eafily admitted as a
true one.

I
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I come now to confider Mr. Whiffon’s
way, by which he fuppofes all the waters,
that were neceffary for the Deluge, were
drawn of the Earth. He imagins this to be
perfor.red partly by a wind which dried up
fome, and partly by the defcent of the waters
through the Cracks and Fiflures of the Earth;
to which the wind by hurrying the waters up
and down would be very fufficient. Before I
examin thefe caufes, it is fit that I thould
make an eftimate of the quantity of water,
that would be neceflary to cover the whole
Earth above the tops of the higheft Moun-
tains. Dr. Burnet in his Theory of the Earth,
reckons it to be about eight Oceans of water,
{fuppofing the Surface of the Sea to be equal
to the Land, and to be every where a quarter
of a Mile deep, taking one place with ano-
ther. But on the fame fuppofition, I believe,
1 can more exaétly deterniin it to be near
three times as much. I muft here affume, that
the height of the higheft Mountain above the
level of the Ocean, is above three Miles per-
pendicular height. 1 know Vareuius in his
Geographia Generalis, Calculates the height of
the Pico in the Ifland of Zenerife, to be one
German Mile, or above four Engli/b Miles in
height: and tho’ I am inclineﬁ to believe,
that its height is yet greater than Varenius
makes it (tor he feems to allow too much,
both for retraétjon and errors in the Obferva-
tions;) yet becaufe three Miles is the hei%c,

Mr.
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Mr. Whifton feems to allow the waters at the
Deluge, I will fuppofe the Hills no higher;
and tfrom thence I will Calculate what water
would be neceflary to make an Univerfal De-
luge.

gIt: is evident, upon fuch a fuppofition, that
the waters muft be raifed beyond three Miles
perpendicular height that they may be as high
as the tops of the Hills. Now it is eaf
to Calculate how much water would be necel-
fary to raife the Surface of the Sea to fuch an
height. The Ocean being by Hypothelis a
quarter of a mile deeli:v, there are twelve fuch
quarters in three Miles, and confequently
there muft not be lefs than twelve Oceans
of water lying on the Surface of the Sea,
that it may be of the fame height with the
water which covered the Land.

Let me in the next place fuppofeithe whole
furface of the Land thickly befet gth Moun-
tains, every one of which was three Miles
perpendicularly high: now becaufe three
Miles has but a very fmall proportion to the
femidiameter of the Earth, it is evident, that
the Orb, or rather part of an Orb, confiftin
of waters and Mountains, would be alfo equal
to a Cylinder, whofe height is three Miles,
and its bafe a Circle equal to the Surface of
the Land. But becaufe the Hills are fuppofed
to be of a conical Figure, and cones by the
1oth of the 12th ot Eunclidye are the third
part of a Cylinder on the fame bafe and of

the
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the fame height, it 1s evident char the Hills
would make but one third part of the for-
mer Cylinder; that is, all the Mountains if
they were levelled, would raife the Surface
of the Earth a mile higher than it i1s: from
thence it follows, that the water, which lay
on the Surface of the Land at the time of the
Deluge, was equal to a Cylinder, whofe bafe
was equal to the Surface of the Land, and its
height two miles. And becaule in two miles
there are eight quarters of one mile, it is
plain, that the water, which was neceflary to
cover the Land, muft be equal to eight Oceans
of water; which together with the other
twelve, makes twenty Oceans of water. But
becaufe the whole Land is not {o thickly co-
vered with Hills as I have fup];lmfed, (it be-
ing indeed not poffible that it thould be) and
becaufe there are but few Hills fo high as I
have fuppofed them all to be, we muft at
leaft allow two Oceans more on thefe two
accounts: fo that the whole amounts to two
and twenty Oceans of water, which togecher
with the water that doth now compoie the
prefent Ocean, makes three and twenty
Oceans of water, which is the leaft that can
be neceflary for an Univerful Deluge. If the
- height of the greateft hills were four miles
above the Surface of the Ocean, as moft pro-
bably it 1s by Varemius’s Calculation, the
water, that muft be required to drown the
whole Earth, muft be no lefs than tWE:ﬂIij.F

eight
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eight Oceans of water. But I will here fup~
pofe there was no more water, than what was
required by the former fuppofiton.

ho’ it be ealy for Mr. Whiffon to fuppofe
all this, or even a much greater quantity of
water to be derived from the Atmofphere of a
Comet; yet I believe he will not find it fo
eafy a task to remove it again from the
Earth. He himfelf acknowledges, that the
Air could receive and fuftain but very in=
confiderable quantities of it in comparifon
of the entire Mafs of waters, which then lay
on the Earth. It is not poflible, that this
water could defcend through the Cracks and
Fiffures of the Earth, which of neceflity muft
have been all full at the time of the Deluge:
for water cannot lye on the Surface of the
Earth, till all the Cracks, Holes and Fifiures
in it be firft filled. This is fo evidently
cerrain both to fenfe and experience, that I
think it beyond all contradition true; it
being as impoffible to make water lye on the
Surface of the Earth, before all its Cracks,
Pits, and Holes are filled, as it is to make a
Veflel retain water, whofe bottom is bored
through with holes.

But tho’ I fhould fuppofe that the Cracks
and Fiflures remained empty during the De-
luge (which is indeed an impoffible fuppe-
fitony) yet it is certain, that thefe Fiflures
could receive but little more water than what
was at firft derived from them. For the

Cruft
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Cruft of the Earth according to Mr. Whifton,
lying immediately on the.denfe and heavy
Abyls, and water being lighter than ir, it is
abfZIutel impoflible, that ever water thould
fettle it felf berween the Cruft and the Abyfs.
It is therefore clear, that no more water
could defcend through the Cracks and Fiflures
of the Earth than what they were able to
contain, or what had firft afcended through
them to the furface of the Earth; which Mr.
Whifton fuppofes to be half the water necefs
fary for making the Deluge, and muft be ac-
cording to the former Calculation, at leaft
eleven Oceans of water: 'Tho’ indeed I can-
not eafily underftand, how ’tis poffible for
them to contain and receive {o much. What
then can we imagin would become of the reft?
for after that the Channel of the Sea was
compleatly filled, there would remain eleven
Oceans more to be difpofed of; which there
is no imaginable place in the Earcth able to
receive. And thérefore it is clear even to a
demonftration, that all this water could never
be removed by natural means.

Thele are the chief and moft fubftantial
points I have confidered in Mr. Whiftos's New
Zheory 5 1 might have made feveral objeétions
againft other parts of ir, and particularly I
might have taken notice of fome miftakes he
has made in Geometry; but becaufe the Truth
of his Theory doth not depend upon them,
I have pafied them i:::-w:lr\.T If Mr. Whiffon will

be
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be pleafed to make any anfwer to the Ob-
je€tions, I have here made; I would defire
of him, that, whatfoever difficulties he de-
figns to remove, he will do it by clear and
diftinét reafoning from Mechanical Principles.
If he finds himfclfprefled with any objeétion,
which he cannot anfwer, I doubt not, but
that he will have the Ingenuity to own It.
know there are fome Philofophers, that gever
mifs to tell their Readers, they reafon cl’:early
and ditin€tly, when no body elfe can dif-
cover the confequence but themfelves. And
when they are fo prefled with any difficulty,
they make a long difcourfe about {fome thing
the Reader knows not what, and endeavour
to get off in a mift of words; but 1 expett
no fuch dealing from one of Mr. Whiflon's
Candour and Sinceriy.

AN
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AN
EXAMINATION
i OF THE
REFLEGCTIONS
0N

The Theory of the Earth.

HE Defence of the Theory which

I has been lately Publifb’d in Anfwer
to my Examination of ir is ftyl'd
Reflections on the Theary of the Earth; But if
its Author had obferv'd the Title, and made
more Refle€tions on the Theory, tho’ fewer
on the Examiner,s he had ﬂ&{:({ more like a
true Philofopher, and perhaps might have
faved himfelf the labour of Publithing any
thing more than an ingenious acknowledg-
ment of its errors, and me the trouble of a
Reply. But fince the RefleCter has been
N2 pleas’d
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leafed to follow another courfe, T muft take
is work, and confider it in the method It
lyes.
: He firft fets down three propofitions which
He calls the foundation ot the whole work,
« giz, That the Primitive or Antediluvian
«-Farth was of a different form from- the
« prefent. 2d)y. That the face of the Earth
« as it rofe from a Chaos, was {mooth,
« regular, and uniform, without Mountains
« and Rocks, and without an open Sea. 3dly.
¢ That the difruﬂdﬂn of the Abyfs or the
« diffolution of the Primeval Earth was the
« caufe of the Univerfal Deluge. 'To thefe
« he adds a Corollary drawn from the pri-
« mary propofitions concerning the firion
« of the Earth; in which he %ays, that -the
« pofture of the Antediluvian Earth or its
« Axis, was not cblique To THE Axis OF
« tue Sux or of the Ecliptick as it is
¢« nows; BUT LAY PARALLEL TO THE Axr1s
« or THE Sux, and perpendicular to the
¢« plane of the Ecliptick.” Thefe he makes
the only fundamental propofitions of the
Theory, (tho the Theoriit in his ninth
Chapter Book IL makes one more concern=
ing the oval figure of the Earth) and tells us,
« "That he who will attack it to the purpofe,
« muft throw down in the firft place thefe
« leading propofitions, and that if the Exa-
« miner had raken this method, and confuted
« the proofs that are¢ broughtin conﬁmmim}
“ o
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“ of each of rhem, he needed have done no
“ more; but if inftead of this, a loofe ftone
“ be only picked out here and there, or a
“ Pinnacﬁ- ftruck off, it will not weaken the
“ foundation. '

I cannot imagine how this Author can affert
that I have not followed this method in refu-
ting the Theory; for if thefe he has mentioned
be the the fubftantial and vital parts, 1 have
examined every one ofthem, as will plainl
appear to any one, who will read the Exami-
nation; {o that what he has fald of me in
another cafe, may be very well apply’d to
himfelf, That cither be never read over, or does
not vemembery or which is fill worfe, does will=
fully E;#{(i*eprqfénr what I bave written on this

ubyelt.
f "’]'[‘he defign of the firft Chapter of the Exa-
mination is not as this Defender imagines: to
prove that the Deluge might have been made
by a miracle, but to anfwer the general Ar-
gument which the Zheorif with a_boldnefs
lictle becoming a Divine, brought for the
truth of his Theory, @/z. * that 1t could be ¥ Enisp
made no other way, and therefore his me- Theory Co.
thod being the only way pofible, was the real 7- Bootl
one. ‘To this I anfwered, that T thought it
poffible the Deluge might come by a miracle,
and that God Almighty was the immediate
caufe thereof, the Scriprures having given us
fuch an account of it in thefe emphatical

N 3 terms,
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terms, (Gen. 6. 17.) Bebold [aith God, I cvens

I, do bring a flood of waters rﬁaﬂ the Earth.
But the Defender is difpleafed becaufe 1 did
not tell him wherein this miracle confifted.
The truth is, I never thought it my bufinefs
to explain miracles; and I wifh no Thearifts
or Philcfophers had fer up for i, I thould
be well contented to find in their writings a
Mechanical and eafy account of the common
and ordinary Phenomena of nature. Bur it
{eems this Author will not be fatisfy’d unlefs
I tell him how the increafe of waters at the
time of the Deluge was made on the Earth,
I anfwer, that according to the Scripture,
fome of the water was raifed from the great
deep, and fuftain’d on the furface of the karth
by the hand of Omnipotence, a great part of
it defcended by forty days continual rain;
the waters which occafion’d this rain being
either newly created, or rifen from other
matter tarned into that Element, or brought
from {ome other place beft known to the Di-
vine Omuifcience: which of all thefe three
methods was ufed, I will not take upon me
to determine ; bur I think it might have been
done by any of them, notwithftanding the
veafons ~ alledg’d in the fecond and third
Chapters of the 'Theory, which this Author
‘hinks me oblig’d to anfwer. It feems he
thinks them very ftrong and convincing, tho’
when 1 wrote the Examination, 1 thﬂ;.;]ght
cin
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them fo weak and precarious thatr it would
not be worth while to take notice of them.
* The arguments againit a Creation of waters * Englip
are ibuuc?ed on a notorioufly falfe notion of 7keory CP.
the Cartefian Philofophy, viz. That matcer 3 Fok L
and fpace are the fame: according to which
principle ’tis not eafy to underitand, how
eicher Creation or Annthilation can be poffible.
Nor do I think the arguments againft ‘T'ranf-
mutation of Air or other bodies into water,
of greater force than the former: For if all

ies be only different in their modifica-
tions, motions and figures, I can fee no reafon
why any body may not be changed, and put
on the form of another; and therefore, if ac-
cording to the Theorifts principle there is
no vacuity in Nature, not only the Air may
be changed into Water, but alfo all the fubril
matter which fills its Pores; and according
to this principle of a Plenum, that fubrl
matter will make as much Water as if the
fume bulk of abfolutely folid matter were
transformed.

‘The Defender alledges, that if T proceed
upon fuch Waters as were already in being,
and make them either Superceelettial or Sub-
terrancous, I muft tell him wuar ThHEs:
Warers are, and muft anfwer fuch ob-
je&tions as are brought againit either fort in
the fecond and third Chapters of the Theory;
if he means that I thould tell him the nature
of this Water, and of what fort it was, 1

4 anfwer,
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ahfwer, that it might be common Water, for
that will be fufficient to drown the World ;
but if He defigns that I fhould tell him from
what place it was brought, and how it came
there, I muft own I know not: For to an-
{wer the queftion which he makes in another
place, I%ava not yet been all over the Uni-
verfe to make Obfervations, nor have I had
any Revelation made me; it is enough both
for him and me to fuppofe this Water like
comman Water, and that "twas brought upon
the Earth by the Power of God. The argu-
ments whicﬁ the Theoriff brings againft the
poffibility of any fuch Waters, are fufficiently
anfwered in the 3orh. and 31/, Pages of the
Examination.

After this, the Defender paffes to the fecond
Cha%[er of the Examination, where I find he
has but little to fay to the arguments, tho’
he would fain have them appear fmall and
crivial. I affirm in that Chapter that moft of
thofe bodies which compos’d the outward
Cruft of the Earth were heavier than Water,
and by confequence muft defcend both
through the Oyl and Water alfo; and that
tho’ fmall grains of duft, {pecifically heavier
than Oyl, if thrown upon it would’ not de-
fcend becaufe of its tenacity, yet it the
weight of thefe Xarticles chanced to be in-
creafed by the additions of more, they muft
fall down. 'T'o this He makes anfwer, that
ghe parts which formed the Cruft were noe

bugs



On the Theory of the Earth.

buge lumps of [olid matter, but little tenuious
particles or fmall duft. Did not I make the
fame fuppofition, and yet thow’d thar tho’
thefe fmall partcles of duft when they firft
fell, might have been fuftain’d by the Oyl,
yet when their bulk came to be increafed by
the falling of a great many others, their
weight would be augmented proportionally;
upon which account they muft defcend like
other huge lumps of folid matter, and that
long bef%re ever they could form a folid
Cruft, that would be neceffary to fupport the
weight of all the reft of the defcending par-
ticles? But the Defender has wifely pafled
over this part of the argument, knowing it
would be a hard martter to aniwer it

I with the Theorift or his Defender would
be fo kind as to give us a fpecimen of this
Operation for the making ot an Earth, and
becaufe it wou’d be too hard a task to make a
whole One, I would defire them to make a
{mall portion of One; let them take a Veflel,
in which ler fome Water be pour’d in, and
after that fome Oyl, and 1 would have them
try if by throwing on the Oyl, fmall grains
of Sand, Gravel, Clay, Stone, and other
Materials heavier than Water, they can form
a Cruft : and we fhall begin to think the reft
of their Theory poflible, if this Experiment
fucceeds.
I had another Objeétion againft fuch a for-
mation of the Cruft, upon the ¢onfideration

o}
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of the great height, from which thefe par-
dicles would fall, by which their force and
celerity muft be very much increafed, and
therefore of necefity they muft pierce the
oily liquid, and break thro’ to the bottom;
this the Defender allows of, providing thefe
particles defcended like ftones or any other
ponderous bodies; but He affirms thefe par-
ticles defcended not in that manner, out
rather like flakes of Snow hovering and
playing in the Air, their courfe being often
interrupted and diverted, and their force
broken before they arriv'd at the end of their
journey. To this 1 anfwer, that tho’ thefe
particles were {mall, yet they were ponde-
rous, being of the fame intrinfick ravity
with the matter of which the outward Cruit
of the Earth is made up, and upon that ac-
count we cannot fuppofe them to be like
flakes of Snow, whofe weight is but {mall,
and their furfaces very large in proportion
to their bulk, which therefore muft fufler a far
oreater refiftance than we can {fuppofe thefe
defcending particles to have done.  Befides,
if we confider the great height from whence
thefe particles fell, which the Zheoriff affirms
to be as high as the Moon; and the thinnefs
of the Air at fuch a height (which muft be
extreamly pure when Mr. Newton calculates
that now at a Semidiameters diftance from the
Earth; the Air is fo rare, that one inch of

our common Air near the furface, if fo much
expanded
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expanded as that is, would fill a fphere as
large as that of Saturz) we muft of necefliry
think, that the defcending particles would
not meet with {o greac a refiftance as the De-
tender imagines. For whatever interruption
or diverfion they met with from the Air in
their defcent, would be inconfiderable. But
the greateft part of it would arife from their
falling on other particles which were alfo de-
{cending, tho’ not fo faft, by which, tho’ the
velocity of the fwifteft body would be di-
minithed, yet according to che Laws of mo-
tion, the momentum or quantity of motion of
both bodies taken together would remain the
fame, and by confequence their force upon
the oily Orb would be alfo the fame. I know
no way the Zheoriff can take to anfwer thefe
objections, but by fuppofing that the Creation
was neither in Spring, Summer nor Autumn,
as is commonly fuppos’d ; but that it was in
the Winter when both the watry and oily
Orbs were frozen, and had confittence
enough' to fuftain thefe particles rill they
were formed into a folid Arch, able to fuftain
it felf; and if he will embrace fuch an
opinion, I fhall not take the trouble of re-
futing it, having fo many others of the fame
weight upon my hands. The Reader may
obferve, that He takes not the leaft notice of
the argument I brought againft him from
Scripture, to prove that there were Mertals in
the primitive Earth, which he plainly denies.

Alter
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After thefe things this Author comes to
?uarrel with me for making infinuations and
uggeftions, as if the Zheoriff did not own the
hand of a particular and extraordinary pro-
vidence in the formation of the Earth. I
own I did make fuch infinuations, and I leave
the Reader to judge whether T had not
Reafon to make them. He has openly re-
je€ted the Hiftory of the formation of the
Earth as deliver'd” by Myes, and has deduced
it purely from natural caufes, and the necef-
fary Laws of Mechanifm. Now if the matter
of ‘the Earth from a Chastick ftate did of ne-
ceflicy form and fectle it felf into a habitable
Earth, from the fole neceffary principles o
Mechanifm and Gravitation, as the Theorift
has deduced it; I would fain know how this
gPinic-n differs from the Epicurean, which the
Theorift fo defervedly derides? I know the
Theorift talks very much of Providence both
ordinary and extraordinary, and makes moft
excellent Difcourfes againt the }"?Hﬂ#ﬂfﬂﬂl for
denying of it, which I was fo far from not
reading or forgetting, or even willivlly mifre-
prefenting, that T tranfcrib’d fome of them in
the Examination, as an argument againit hLis
own Theory.

It is a common thing with Theorifts ~nd
Philofophers, who are great Politictans 1n
their way, to difown any opinion which ‘hev
think will bring upon them the difpleature cf
any confiderable part of Mankind, tho it

' follows
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follows plainly from their Principles; or if
that cannot be done, they hide and colour it
the beft way they can, that it may not appear
too open and plain. Thus the Theoriff pro-
tefts, that he meant no harm, when he af-
firm'd the Hiftory of the Creation as it was
deliver'd by Mofes, to be fabulous, and ridi-
cul’d the Scriptural relation of the Fall ; and
I have really the charity to believe him ; yet
hereby he has fet the Artkeifls and Theifts in a
method of attacking our Religion, and given
them Schemes by which they think they can
defend their own Principles.

After this the Dﬁén er pafles to confider
what is faid in the third Chapter of the Exa-
mination about Mountains ; He owns it to be
a fubjeét that deferves confideration, and He
fays, that if the Examiner can prove that there
were Mountains in the primitive Earth, He
will undertake that the Zheorif# fhall make no
further defence of his Theory. The 7 heorifts
great argument why the face of the primitive
Earth was {mooth and without Mountains,
depended on the fuppofition that the Chass
from whence it took its original, was per-
fectly a fluid Mafs..  This I affirm’d to E a

recarious Hypothefis without any foundation
1n nature, fince the greateft part of the bodies
we have in the Earcth, are hard and folid,
and there not being a quantity of Water in
Nature, fufficient enough to moiften and li-
quify them, the Chaos could not be fo Huid
as
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as “twas neceffary it fhould be, to form it felf
into an uniform {mooth body. Befides that

the greateft part of them, fuch as Stones an(i
Metals, are uncapable of being liquify’d by
water. 'The Defender’s reply to this is, Very
good, what s this 10 the Theory ¢ Does the
Theorifp any were affrm that there were Stomes
or Metals in the Chaos, or that they were ligui=
1y'd by Water 2 The Theorift owns #o Juch  do=
rine or fuppofition. 1 hope the Defender will
not think this any anfwer to the objeétion; 1
am fure none of his Readers can. I thought
that it concern’d the Theorift very much, to
prove his Chaos to be a fluid Mafs of mateer;
for otherwife it is not neceflary that it fhould
have its furface fmooth, regular and uniform ;
at leaft it 1s ﬁtting that the objeétions againtt
its fluidicy fhould be anfwerd. For it the
Examiner can prove ghat the Chaos was not
altogether fo fluid as the Theorift imagines,
and trom thence thew, that there was no ne-
ceffity that the face of the Earth fhould be
fmooth and without Mountains, then the
Theoriffs argument muft be of liccle force, and
that objection will flill very much weaken
the truth of the Theory.

I freely own indeed that the World was
produced from a Chaos, fuch a one namely a3
's recorded to us in Scripture; but Iam far
from granting that the Theonit's notion is
any ways agreeable to it, he fu pofes that all
the Elements Air, Water and Earch, with iﬂ

tne
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the principles of Terreftial Bodies were re-
duc’cT into one fluid Mafs, and mingled with
one another, {o that the parts nfg any one
fort could not be difcern’d as diftin&t from
the reft. This I fuppofe is a new fort of

- Chaos which never exifted any where but in

fancy.

It were eafy for me here to affume the
Defenders method, and argue againtt it, by
putting him queftions, how, when and where,
was this mixing and blending together of all
the Materials of Heaven and Earth? By
whom, upon what defign, and for what pur-
pofe was this done ? Was it to the end that
they might all fettle themfelves again in
order, and each take its place, according to
its fpecifick gravity ; but if the great parts of
the World were for the moft part fo before,
what neceflity was there for ditturbing them,
only that they might range themfelves order-
ly again. He would do well alfo to tell us,
trom whence he had this account of the
Chkaos, from Sacred or Profane Writers, if
from the latter, we are to value their au-
thority no further thun they are agreeable to
the Scriptures, fince it would be no hard task
to prove, that it was from the Sacred Hiftory
that the Heathen Writers firtt drew their
knowledge of the Chass, which they after-
wards corrupted with their own fincics. In
the Holy Scriptures I can find no account of
the mixing and reducing of all the Materials

of
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of the World into one fluid Mafs. Ayfes
indeed tells us, that the Earth was Zobu and
Bohu, which we render without Form, and
Void, and can we from thence conclude,
that all the parts of it were fluid and mixed
together ? We may allow, that the Fews un-
derftood the fenfe of thefe words better than
we, or any Heathen Writers, and they give
them a contrary meaning ; for according to
the Syriack Tranflation, thofe words fignifie,
that the Earth was without either Habitation
or Cultivation, Terra crat deferta & inculta; in
the Chaldaick Paraphrafe they fignifie, Deferta
&2 vacua. 'The Targum of Fonathan B. Usicly
fuppofes their meaning to be this, Zerra auten
erat ffupor € inanitasy vafta a filiss boninum &g
wacua ab ommi jumento; with which the Feru-
falem Targum does well agree, according to
which Paraphrafe they fignifie, that the Earth
was Stupor & inanitas €3 defolatio @ filiis honi=
auin, €3 omni beftia vacua, as that Paraphrafe
is render’d in Latin. We may conclude from
thence therefore, that the Fews thought that
a1l that was mean’t by the words Zobu and
Bohu was, that the Earth was Void and Un-
cultivated, without Ornaments and Inhabi-
tants, Men or Beafts, or any fort of Animals.
Nor was the Opinion of the ancient Chri-
ftian Fathers any wife different frem that of
the Fews as to this marter, Tertullian in his
book againft Hermogenes fays, Unde compertits
es Hermogenes uniformem € inconditam illam fuifle
- aaterianz
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qmateriam que ut invifibilis latebat, and in the
joth. Chapter he plainly proves from Scri-
pture, that there was not a confus’d heap of
marter mixed and blended together, our of
which all things were made. St. Ambiofe in the
8th. Chapter of his Hexameron fays, thac the
Earth was incompofita utpote [olertis agricole ina-
vata culturis , quia adbuc deerat cultor, and again,
Terra erat incompofita quia nuda gignentinm, nec
thoris berbofa ripartim, nec opaca nemoribus, nec
leta [egetibus, nec umbrofa (uperciliis montium, nec
odora ﬁ‘/arfbrr:, nee grata vinetis. * St. Bafil tells
us, that the true beauty and compofition of the
Earth arifes from its greac fertility, whereby
it is produétive of all forts of Vegetables,
fuch as Plants of all kinds, lofty and rall
Trees, as well thofe that bear Fruit as thofe
that afford us none, fragrant and {weet
Flowers differing both in colour and fimell ;
and the Earth fays he, being naked and un-
furpithed with any of thofe forts of Orna-
ments, might well be faid by the Scriptures,
to be Void and without Form.

In thofe difcourfes of the ancient Fews and
primitive Fathers, there is not one word of
a perfectly fluid Mafs of matter out of whic};

O a
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all things were made, there is nothing there
of the mixing and biending together of the
Elements, and all the Materials of Heaven
and Earth; in their Writings we cannot fee
that {fuch a Chaos as the Theorift fancies, was
ever either deliverd or fuppos’d: we find
that their notion about the origination of the
World was very different from the Theorifts,
whofe Hypothefis is not therefore founded
on any authority which is fufficient to in-

duce us to believe it
Nor has his opinion any more foundation in
reafon than authority, for if we fhould allow
of the Theorifts account of the Waters that
are in the Earth and from thence by compu-
tation compare the folid bodies with thofe
that are fluid, we fhall find, that the liquids
are not the hundred thoufandth part of the
folid bodies in the Earth ; nay, if we thould
zake in the Atmofphere, the whole Syftem of
Auids will not amount to the thoufandth part
of the folid bodies: from which it planly
appears, that the Chaos cannot be thought to
have been in any manner an entirely fluid
Mafs, but rather a hard and folid one. For
if we take hard bodies as Earth or Clay, and
fluid as Water or Oyl, and mix them together
in the proportion of eight thoufand to one,
or even in that of a thoufand to one; that is,
take one inch of fluid matter for a thoufand
inches of folid matter, the fluids will have
but a very fmall effcét on the folids. Since
therefore
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therefore the whole compofition of the Chaos,
when all its parts were mixed and blended
together, muit not have been fluid, but rather
hard and folid; I hope the Defender will
allow the objettion to be to the purpofe, and

of force againft the Theory, which is founded |

on a contrary fuppofition.

Having thus prov’d that the far greateft
part of thofe bodies which compos’d the Chaos,
were firm and folid, I think it eafie to fthew,
_ why there is no neceflity that an Earth form’d
from fuch a compofition, fhould be fmooth
and regular; for it is not fo with folids as
with fluids, where all range themfelves ac-
cording to their intenfive gravities, and fettle
themﬁﬁwea into a regular and even furface;
whereas folids take their place according to
the order they happen to be in, that body
coming {ooneft to its reft, which is neareft the
Centre, without any refpeét had to gravity

or levity, and where thefe bodies happen’d

to be thickeft or higheft, or their parts lefs
coherent, there alfo after their faH would
their furfaces be higheft, and the face of the
whole would be very rugged and moun-
tainous ; the liquids, if we thould allow them
to feparate from the folids, would defcend
and fill the Holes, Cavities, and Caverns that
were made by the falling of thefe irregular
peices on one another, and ‘what was more
than fufficient for this, might fpread its felf
ppon the Valleys, and leave great protu-

53 berances
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berances of the folid Mafs, as great as any of

our Mountains ftanding out above the furface
of the Water.

But granting, that the greateft part of the
Chaos was a fluid Mafs, 1 brought another
argument in the Examination to {thew, how
the face of the Earth might be mountainous
and uneven, by fuppofing in the Chaos a great
many bodies, which, by being in a great
meaiure hollow, or faftned to fome other
matter of lefs gravity than that of the fluid
Chaos, would {fwim on the furface of it, after
the fubfiding of all the reft, and fome parts
of them ftanding above the furface of the
watery Orb, would form Mountains. The
Defender anfwers this, as he does moft other
objetions, by a queftion, Who told me that
thefe lumps of maiter were hollow ¢ Is not this
precarious, or ratber Chimerical and ridiculous ¢
I anfwer, I ¢ame to know this after the fame
manner, that the Theorift knew there were
neither Mountains nor Seas in the Primitive
Earth; if it be a precarious Hypothefis I
cannot help it, but it is my comfort, that if
every thing that’s precarious be alfo Chimeri-
cal and ridiculous, I know whole Theories
that will be fo likewife.

After this he falls into a ftrain of very
learned queftions, What made chofe folid
tumps hollow, when, or where, or how were
their inward parts fcoped out of them? I
know none but Thesriffs that can give a
_ politive

-
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pofitive anfwer to fuch nice queftions; T am
content to fay, they might have been fo
orderd by God Almighty at firft, for that
very end that they might {wim on the Abyfs:
tho’ another Theorift fays, that the fluid Abyfs
was much denfer and heavier chan the Moun-
tains, and therefore they could not fink:
and it is indifferent to me which of thefe
anfwers he takes, or if he find out fome other
of his own, which he can eafily do if he has
a mind to it, that he will like better. It is
enough for me to thew, that there¢ is no
neceflity that an Earth arifing from a Chas,
thould have its furface fmooth and uniform,
as the Zheoriff pretends it muft.

But this Defender thinks that it is my
opinion, that Mountains were really form’d
atter this manner, and from thence he pro-
ceeds to colleét, from my Principles and Con-
ceffions, that there could be no Sea in the
Primitive Earth, and that an Orb of Earth
muft have been built over the Abyfs, and.
after all he concludes, that I have no good
hand in making Mountains.

This way of writing would almoft tempt
me to believé, that he had never read over
that Chapter which he pretends to anfwer;
for by the reading of it, one may plainly {ee
that it was not my defign to {ettle this, or
any other new Theory of my own, about the
formation of Mountains; nay, 1 pofitively
declar’d, that I[hau%ht there weie other prine

3 ciples
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ciples concurring to the formation of Mountains,
befides gravitation and the known laws of mation :
my buiinefs was only to thew the weaknefs of
the Theorift’s arguments, and that an Earth
arifing from a Chaos, might have been un-
even, rugged, and mountainous, notwith-
ftanding he afferted, that it muft neceflarily
form its felf into a fmooth, regular, and uni-
form Figure. For my part, Ithink it abfo-
lutely indifferent to the queftion, what way
Mountains were made at the beginning of the
World, whether by Mechanica% caufes, or by
the immediate hand of God Almighty, or if
by hollowing and making a channel for the
Sea, the Earth was rais’d and laid upon the
dry land to form Mountains; (which by the
by, is not fo ridiculous or fo repugnant to
Calculation, as the Zheoriff imagines it was
{fufficient to my purpofe to fhew, that there
was no neceflity that the face of the Primitive
Earth thould be without Mountains, _
Having thus laid open the weaknefs of the
Tieorifts arguments, I endeavoured in the
next place to fhew, the great ufe and advan-
tage that Mountains afforded to mankind :
"The Theoriff afierted, that they did not con-
fit of any proportion of parts, that is re-
ferable to any defign, or which had the leaft
footfteps of Art or Counfel. 'This I thought
was a bold and ill grounded affertion, fince it
is cerrain, that they are fo far from being
placed upon the Earch without any defign or
contrivance,

#
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contrivance, that they are juftly reckon’d by
the Philofophers, amongft the moft ufeful, as
well as the moft ftupendous parts of narure;
without them we could have had no Rivers
or Springs, which are things neceflary to us,
not only for our Commodious living, but for
our very fubfiftence. One would think that
this conlideration was a fufficient argument to
make us believe that Mountains were not
reat Ruins, or the rubbith of a broken
Vorld; but that they had been placed upon
the Earth at the Creation, with a defign that
they might ferve the Antediluvian World,
with the fame advantages and ufes they afford
us in the prefent One. For it is certain, that
they had Rivers and Springs as well as we,
which they could not have in a {mooth Earth,
where there were no Mountains; in which,
Rivers were to have their origin, no upper
and higher grounds from which the water
was to defcend on the face of the Earth.
Inftead of anfwering the argument, He
makes a long declamation againft me for
afferting that it is impoihible to live wichout
Rocks and Mountains. He accufes me for
confining the Divine Omnipotence and Om-
nifcience, to one fingle mode or fabrick of a
World, and of thinking all the Planets caft
in the fame mould: Who (fays he) ever
obferv’d Mountains and Rocks in Fupster, or
in the remains of Saturs 2 1 anfwer, who but
thofe that have obferv’d Men or other Ani-

O 4 mals
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mals there, that muft have Water and Rivers,
as things neceflary for their fuftenance ?

Tho the Defender is very Eloquent and
Witty on this Subjet, quotes Virgil and
Cicero, and complains much of the narrownefs
of fome Mens Souls, yet I think I can make
it appear, that this aflertion, as I deliver’d it,
was no limitation of either the Divine Om-
nifcience or Omnipotence. None ever doubted
but that God Almighty could make Men fub-
{it without Mountains, Rivers, Water, Meat,
or any other fuftenance; but yet, one may
boldly fay without confining the Divine
Power, that it is naturally impoffible for fuch
Creatures as we are, to live without thofe
things; for our Natures and Conftitutions re-
quirc them; and he muft be without doubt
mn a Qraaternatuml {tate that can live without
them. ‘The fubjeét I was then handling was
in Natural Philofophy, where we are not fo
much to confider Wﬁﬂt is abfolutely poflible
or impoffible for God Almighty to perform,

as what is agreeable or contrary to the efta-

blifl’d Laws and Rules of Nature. Thus it
is naturally impoffible that Men or other Ani-
mals of fuch Conftitutions as we have, can
live without frefh Water, Rivers and Springs;
it is contrary to the natural order of things,
that thefe fhould be without Mountains and
Rocks, Upper and Lower grounds, for Water
cannor naturally run upon an Horizontal
Plain; and therefore we may rightly con-

clude,

s
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clude, that where there are Men, there muft
be Mountains and Rivers, Upper and Lower
grounds, and all other things neceflary for
life.

It is abfolutely indifferent to me, what fort
of mould the reft of the Planets are caft in,
or what Inhabitants there are in Fupiter,
Saturiy or Mercury, or if there are any in
either of them, (which Tam fure is more than
he can prove) yet I would think it no hard
matrer to fhew, that it is impoffible for us
Men, or other Animals of the fame Nature
and Conftitution that we have, to {ubfift in
either of thefe places. For Sarwrn being very
near ten times further from the Sun than we,
muft have a hundred times lefs of his in-
fluence ; and the diftance of Mercary from the
Sun, being but one third part of our diftance,
the heat of the Sun upon that Planet muft be
nine times greater than it is upon ours, (the
altion of the Sun upon any fubject being al-
ways reciprocal to the {quare of its diftance)
both which extreams are by far too great to
be endur'd by Creatures of our texture and
frame of parts ; and therefore we may rightly
conclude, that whether they be mountainous
and rocky, or have their furfaces fmooth and
even, yet it is impoflible that they fhould be
Habitable by us, or Creatures of our Confti=
tution ; tho’ yet we know not but there may
be fome fort of Inhabitants in thefe Planets,
whofe frame and temper will fuic with the

nature

"
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nature and pofition of their refpeétive dwel=
lings. 'Thus we generally account the places
that are near either of the Poles uninhabitable,
becaufe no Men can dwell there; tho’itis
certain, that Bears, and feveral other Ani-
mals, whofe natures agree beft with fuch a
Climate, live in thefe places; and perhaps, if
ever the Theorifts Earth had exifted out of his
own imagination, it might have been fur-
nithed with fome fort of Inhabitants, tho’ it
had been naturally impotiible for men to have
{ubfifted there.

"T'is fomewhat hard that a Man cannot
diffent from the Theorift and his' opinions,
without being taxed for narrownefs of Spirit.
But whatever the Defender may imagine, I am
fure, there are fome who efteem it as a fign
of a2 weak and narrow Spirit, to believe eafily
any Hypothefis, withour fufficient evidence
of its being true; which cannot be produced
by the Zheorift in this point. For my part, 1
think Virgils Shepherd, whom the D.fender
laughs at for not letting his imagination rove,
to fancy things he had never either heard or
{een, much wifer than fome Zheorifts, Philofo-
phers, and Freethinkers, who take the liberty
to imagine and believe any thing, but that to
which 1n all reafon they ought to give a firm
atlent.

After a long declamation againft confining
the varieties of Providence to a narrow com=

- pafs, (which I know none that do) the De-
fender
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fender afferts, that my arguments run upon
impoffibilities; which he fays is a nice Topick,
that lies much out of our reach; and he
thinks, that there mz:ff be Rivers without
Mountains, notwithftanding my reafons. All
that I can fay to this is, that if he will not be
convinced by reafons, which he cannot or
does not pretend to anfwer, he may think as
he pleafes; but I hope he will allow me the
freedom to diflent from him, till thofe argu-
ments be anfwer’d.

The defign of the 4th Chapter, was to thew
the inconveniences that would fall upon the
Earth, in cafe it had fuch a pofture as the
7 baﬂr;iﬂ affign’d the Antediluvian World,
namely an Axis perpendicular to the plane
of its Orbit. 'T'o this Chapter the Defender
makes fome general anfwers; but firlt, ac-
cording to his ufual cuftom puts 2 queftion,
viz. 1 I will vouch that there are no habita-
ble Planets in the Univerfe that have fuch a
pofture ?  Fupiter he fays, is known to have a
perpetual Equinox, and his Axis parallel to the
Axis of the Ecliptick ; here he is miftaken, for
it is not parallel to the Axis of the Ecliprick,
but that of its own Orbit; Mars fays he, bas
little or no obliquity, and muff we fuppofe that
thefe Plancts bave no Inbabitants, or that their
babitations are wery bad and incommodions 2
Supiter is the nobleft Planet .in the Heavens,
whether we confider its magnitude, or the aunber
of its attendants 5 and if @ Planst of that order

2iG
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and dignity bave fuch a pofition to the Sun, why
auight ot our Earth bave bad the fame? What

is all this to the [Purpofe ? Are the Inhabitants

of Fupirer the fame with the Inhabitants of
our Earth? Or how does he know that there
are any ac all there? It feems this Gentleman

is mightily in love with Supizer and its Inha-
bitants ; what degree of nobility and dignity

it has obtain’d 1 know not, yetif he was in
the moft pleafant country houfe in all Fupiter,

fo far 1 dare vouch, that he would not be
pleas’d with his habitation, but would defire

to change and come down again to his old
Rocky Mountainous Planet the Earth, and,
rather than ftay there, he would be contented

to live in Lapland.

I make no queftion, but that the prefent
pofition of Fupiter 1s very fit and well fuited
to the nature and temper of its Inhabitants,
Plants, and Vegetables, (if there be any
there) but what is fitting and commodious
tor them, may be very inconvenient for us; if
we were in Fupiter, our blood perhaps would
ftagnate and freeze, and a Jovian if he were
brought hither, would melr with heat. The
inconveniences 1 fhew’d, would arife from a
perpendicular poficion of the Farths Axis to
1ts Orbit, were only in refpeét of the Iuhabi-
tants of the Earth, and cﬁd not in the leafk
concern thofe of Fupiter or Mars, to whom
fuch a pofture might be more convenient than
any other. Conveniencies and fnconveniencies are

relative
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relative terms, and therefore to prove a po-
fition incommodious, we muft not only con-
fider the confequences of the pofition its felf,
but the Nature and Conftitution of thofe Ani-
mals to which it is to be adapted; and I
hope I may affirm (without any refle€tion on
Divine Providence) that the prefent poiition
in which God hath put the Karth, 1s more
fuitable and agreeable to the Nature and
Frame of our Animals and Plants, than any
other, and efpecially than that which the
Theorifp afligns to the Primitive Earth: Iam
fure that feveral Divines have aflerted this,
and were never thought by fuch an afiertion,
to preferibe to God Almighty what was beft
to be done.

I cenfur'd the Zheorift indeed for enquiring
into Phyfical caufes, when there are none
that can be known. and negleting the final
ones, which were the only real principles by
which the queftion was to be determin’d.
For as I thew’d in the Examination, there is
no reafon that can be aflign’d why the Axis
of the Earth fhould have one pofition more
than another; the two motions of the Earth
round the Sun, and round its own Axis, be-
ing perfeétly independent on one another.
God Almighty would order that which was
moft fitting and convenient for its Inhabitants;
and I lay’d it down as an Axiom, that God
Almighty did always choofe fuch pofitions as
brought with them the greateft good and ad-

\'Llﬂt-'.lgﬂ
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vantage to the Univerfc; and therefore, fince
the oblique pofture of the Earths Axis was
that which its Maker was pleas’d to choofe,
1 thought it might be undoubtedly prefum’d,
that it was the beft. Proceeding on this prin-
ciple, Ienquird into the feveral advantages
which we reaped by the prefent oblique po-
fition, and fhew’d, that it was preferable to
any other ; and furely this cannot be (as the
Defender thinks) a prefcribing to God Al-
mighty, and telling him what is beft to be
done in this or that World. When from the
Wifdom and contrivance of what is already
done, we argue that it could not have been
done in a better manner.

He goes on and fays, ¢ That fome men
« cry out mightily againft reafon; and yet
<« none are more fond of it than they, when
« they can get it on their fide. Some men
“« inveigh againft Phyfical caufes, when o-
« thers ufe them, and yet as gladly as any
« make ufe of them, when they can make
« them ferve their purpofe; and when they
<« cannot reach them, they defpife them, and
« gare all for final caufes.” - I never knew any
that cry’d down either reafon or Phyfical
caufes, when they were plain and obvious.
But it is no wonder if there are fome thar are
difpleafed with the reafons and caufes. that are
aflign’d, by a fet of Philofophers who think
they can give a Mechanical account, how an
Animal, 2 Mountain, a Planet, or a World

may
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may be made; and yet they know not fo
much of the principles of Staticks and Geo-
metry, as to explain the moft common and
ordinary appearances of nature, which are
really explicable by Mechanical principles.

And tho’ one would think that it were but
reafonable, that a man who pretends to give
the Phyfical caufes of all chofe things, fhould
be very well skill'd in Arithmeuck, Geome-
try, Mechanicks, and the Laws of motion;
et it generally happens, that thofe that are
izai’c acquainted with thofe Sciences, pretend
moit to the folution of fuch intricate pro-
blems, whereas they, who know them bett,
can beft difcover how far they may proceed
upon Phyfical caufes, how far their principics
will lead them in the difcovery of truth, and
where it is that they muft be content to be
ignorant; they know that they have not fuf-
i%cient Data to determine fuch problems, nor
a great many others that have not the hun-
dreth part of the difficulty of thofe I have
mentioned ; and they are well pleas’d it they
know their final caufes, the ufes for which
they were defign’d by their wife Contriver,
and never trouble themfelves with that which
it is impoflible to difcover.

Monfieur Hugens 1 think, was at leaft as
reat a Philofpher as the Zheoriff, and it may
Ee eafily {uppos’d, that he underftood Mecha-
nifm fomewhat better; yet he fays, that he
would be contented, and fhould think, that

he

"
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he had done a great matter if he could come
to the knowledge of things as they are now,
never troubling himfelfabout their beginning,
or how they were made, knowing that to be

% Fuoew; OUL Of the reach of humane knowledge, or

Cofmothes- €ven conjeéture, * |

ros. This Author it feems is very angry with
me, for denying, that the Primitive Earth had
fuch a pofition as the Zheorift aflign’d it ; and
upon that account he fays, I tollow the very
doérine of thofe Scoffers mention’d by St
Peter, who faid, Since the Fathers fell aflecp,
all things continue as they were.  Why fo? Did
thefe Scoffers afferr, that the Earth had never
any perpendicular pofition to the Plane of the
Ecliprick? and did Sr. Peter affirm the con-
trary ? Did he fay that the old World had a
perpetual Equinox, the Equator being coin-
cident with the Ecliprick, and its Axis paral-
lel to the Axis of the Sun, as this Gentleman
phrafes it? I can find no fuch difcourfe in
either of his Epiftles, nor can I fee how fuch
a thing can be deduced from them.

A man that had no Theory, or any parti-
cular Syftem of his own to defend, would
think this the plain meaning of St. Peter,
that there were {ome men then in being, that
deny’d a Providence, or that God Almighty
had” any care in the Government of the
World, becaufe they thought, that fince its
Creation, every thing went on ftill in the
{fame method, without any particular mani-

feftation
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feftation of a Providence; thefe the Apoftle
refutes, by telling them, that the World once
perithed by a Deluge of Waters, and that it
was to perifth again by Fire; both which are
arguments enough for a Providence, and of
God’s particular care of the World : this I
take to be his plain meaning; except St.
Peter be to be underftood in an Allegorical
fenfe as well as Mofs.

After this general difcourfe, he comes to 2
more particular confideration of the inconves
niencies alledg’d againft the parallelifin of the
Axis of the Earth, with tﬁe Axis of the
Ecliptick. One argument I brought was,
that by the prefent pofition of the Earths
Axis, we receivd more of the Suns heat,
than if it had mov’d always in the Equator;
and if our heat at prefent is not too great for
us, (as without doubr it is not) it was a very
good reafon why the prefent pofition fhould
be efteem’d better than that the Tbmrgi‘ calls
a right one, wherein we fhould not have {o
much of the Suns influence, as we have.
The Defender thinks this is no argument
againft the Theory, for fays he, if the heat
was equal and moderate in the temperate
and habitable Climates, who would defire
the extream heats of Summer? I anfwer,
every one that obferves how neceflary the
Summers heat is to the produ&ion of Vege-
tables, and the rigening of their feed, which
could never be ruug}t}xt o any pe:fg&ig;::i

1
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did the Sun fhine always in the Equator,
whereby the a&tion of the Sun in our Lati-
tude, would be little more than half of what
it is at prefent in 2 Summers day, which
therefore could never be fufficient for the

rowth and perfection of Vegetables. But
ifays he) ‘how does this appear, fuppofing the
cat conftant ¢ Are there 10 Vegetables in fupiter
which bas éﬁﬂ the pofition the Theorift gave the
Primitive Earth, and which s waftly furiber
diffant from the Su and by confequence muff
bave much Ilefs of bis beat ¢ Whether there
are Vegetables in Fupiter, neither the Theoriff
nor 1 can determine, for we were never there
to fee, and I believe it was never revealed to
him or any body elfe, that there are.

But fuppofing there are vegetables there,
what is 51;11: tous? Does he think them of
the fame nature and texture of parts that ours
are of ? Or that ours, if they were tranfplant-
ed thither could grow and ripen in {g‘mh a
cold foil, when it is certain, that they re-
quire at leaft twenty five times a greater heat
or influence from the Sun, than is in that
Planet ? Befides, it is requifite (as I fhew'd
s the Examination) that our plants and ve-
getables fhould have very diftferent degrees
of heat, and therefore there muft be fuch
changes and alterations in the feafons, as are
neceflary to produce the defign’d effeét; for
¢hat hear which is requird for the firft
growth and vegetation of a plant, will not be

fufficient
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fufficient for the ripening and perfeting of
the feed thereof, and that which is neceflary
for the bringing the feed to perfeétion would
quite wither the green and tender herb; and
therefore, fince this variety of feafons and al-
terations of heat, cannot be obtain’d either in
Jupiter or in the TheorifF’s Antediluvian Earth
it 1s plain, that -our plants could never have
been ‘brought to perfetion in eithier of thofe
laces. |
J But it feems this Defender is of the opinion,
that the plants and vegetables of the Primitive
Earth, were of a different nature and confti-
tution from thofe we have now ; fo that he
muft think, that the nature of all our plants
was perfeCtly alter'd and chang’d, or that
God Almighty having deftroy’d the old, was
pleas’d to give us a quite new fpecies of vege-
tables and plants; this is a miracle that is re-
corded ‘no where in Scripture, or any where
elfe that I know of] and I hope he ‘will not
think us oblig’d, on his word to believe it.
I afirm’d alfo, that if the Earth had fuch
a pofition as the Theoriff affign’d it, that the
reateft part of it wou'd not be habitable. For
S _himfg?f acknowledges, that the Torrid
Zone was uninhabitable in that Earth: and I
am f{ure, that the greareft part of the two
temperate Zones would not have fufficient
heat to ripen their Corn and Fruits, and con-
fequently would be nothing elfe but a Defarr.
To this he replys with chis queftion, Hinw
2 mich
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much lfs babitable would it be than the prefent
Earth, where the open Sea which was not theny
takes up balf s furface ? 1 anfwer, that upon
¢he {fame confideration I cannot {ee how any
part of it fhould be habitable; for there being
no open Sea, whofe furface 1s expos’'d to the
heat of the Sun, 1 cannot imagine how there
could be vapours enough drawn up to furnith
¢he Earth with Waters, Dews, and Mifts. For
when it is requifite that one half of the Earths
furface fhould be cover'd with water, on pur-
pofe to furnifh vapours €nou h for Rain and
Rivers, how can it be fupply’d if there were
0 Sea at all? Can any Man fuppofe that the
Sun acted as freely thro’ a Cruit of an im-
menfe thicknefs to raife vapours, as it does
now upon the furface of the open Sea?
This by the way, I think is a very good
argument _againft the Theorift, who afferted,
that the Primitive Earth had no Sea.

But the Defender thinks, thatit would be
very hard, if the feafons of the Year were
the fame as they are now,; that the Inhabi-
rants of the Earth fhould be confin’d to Herbs,
Fruits and Water, efpecially in the colder
Climates, where the Winters are fo long,
and the cold vehement; this he thinks,
would be a moft anmerciful impofition.
Really as hard and unmerciful as it 1s,
there are a very confiderable number of peo-
ple in thefe cold Countries, the greateft part
of whofe Food, 18 Bread, Herbs, Roots,

Milk,
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Milk, Cheefe, and the like; and who fel-
dom taft any Flefh-meats. And why might
not the Antediluvians lead the fame kind of
life? I cannot fee that the impofition is
harder upon one than the other.

The Defender {ays, that the change of the
pofiion of the Earth’s Axis, is matter of
fact, and muft be prov’d from Hiftory. And
he withes the Examiner would confult Anti-
quity, which would give him a more favoura-
ble opinion of the Theory as to this point.
One would imagine by this, that this Gen-
tleman had the Obfervations of fome Antedi-
luvian Aftronomers to produce, who had
found, that the inclination of the Earths Axis
was chang’d from a perpendicular, into the
prefent oblique pofture : But inftead of thofe,
he only quotes fome Philofophers, that did
not live within fome thoufands of Years of
the time, when this change was fuppos’'d to
be made. What credit is there to be given
to fuch a Tradition? Can we imagine, that
there can be any thing certainly known from
Authors that liv’d fo long after the time of
this change? Efpecially, when thefe men
have faid a thoufand other things, that neither
the Zheoriff nor any bhady EHE can believe ?
And yet, if we confider what they have faid,
we fhall find it but very little to his purpofe,

Diogenes, Anaxagoras, Empedocles and Ley-
cippus, talked of the inclination, declinarion,
or depreflion of the World towards the

- South,
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South, fo that the Northern parts were rais'd
higher, while the oppofite parts {lid towards
the South. We may eafily obferve, that
thefe Philofophers from their way of {peak-
ing, were no great Aftronomers; it 1s hard
to guefs what they mean’t by fuch fentences:
But if we fhould take their meaning as the
words at firft feem to import, that one Pole
of the Earth was more deprefied, or inclined
towards the Sun or the Ecliptick, than the
other; the thing is abfolutely falfe, for both
the Poles are equally inclined to the Sun, or
the Plane of the Ecliptick: (as I have {uffi-
ciently fhew'n in the Examination*) But
whatever their meaning may be, I am fure,
it is eafier to draw any other confequence,
than that which the Z#eoriff has deduced from
their words; nay it is probable, that they
mean’t the dire¢t contrary to what he fays
they did, namely, that the Sun tbrmerty
came more towards the North, than it does
at prefent, and that its diftance from them
towards the South, is now greater than it was
at firlt, 'This, one may eafily deduce from
the words of Leucippus as they are quoted by
Plutarch, Adrina® mapenmigdiv ¥ yiv gis 7d pé-
ciplewd pepn did + gv Tois psasplewets dpuoTiTe £T6
M asawyiTev T BopsTaw e 78 naTaduyfae Toig xu-
wois, 7 3 afbirev memvpopiver.  Leucippus terram
in partes anftrinas prolabi putat ob iffarum rari-
tatem, quippe gelu concretis partibus Septentrion=
libusy dum oppofite interim ardent. SO that it

| feems
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feems according to Leucippus, the Sun alted
more firongly upon the Northern Hemifphere
formerly, than it does now, and that it does
not now come fo near the Zenith of thofe
that live towards the North-Pole, as it did at
firft; whereby the waters of thefe Northern
parts are quite frozen and turn’d into Ice,
while the parts toward the South, (being on
the contrary expos'd to too great heat) are
burnt and fcorch’c: thatis, the declination
of the Ecliptick from the Equator (at leait
toward the North) was greater formerly
than now.

Thus, we fec how little favourable thefe
Philofophers are to the Zheoriff’s opinion
and that their fenriments are at leaft as capa-
ble of being brought as arguments againft
him as for him.

It is true, that Plato {peaks of drappssia x)
evouariz, a ditharmony or irregularity in the
motions of the Heavens, that was not under

the reign of Saturn. Bur this fignifies nothing

to the Zheoriff’s purpofe;, for if we fhould ad-
mit of his pofition, yer ftill there would be
the fame apparent irregularities in the motions
of the Heavens. For the Planets would not
in that cafe move uniformly round the Earth
but would have their grliret{'iuns, ftations, and
retrogradations, as they have at lprefent; and
none of them but the Sun would move pre-
cifely in the Equator. 'The other quotation
the Zheorifp brings from Plato, is nothing to

Y 4 his
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his purpofe, and is alledg’d by another Zhes=
riffy to prove a quite contrary Hypothefis.

Thefe are the teftimonies the Zheoriff has
produced from the old Philofophers, to prove
the wruth of his Hypothefis, which in my
mind, if it were not for pomp and fthow, he
might have as well let alone; for I think,
they will prove any thing clfc juft as well as
what he defign’d.” 1f thefe Gentlemen had
fpoke of a coincidence that was at firft be-
tween the Equator and the Ecliptick, or of
the Axis of the Earth or World, being per-

endicular to the Ecliptick, or if they had

Ejd, that the Sun at firft mov’d always in the
Equator, or that the days and nights through-
out the whole Year were equal, (which might
have been eafily faid and much eafier under-
ftood, than what they have deliver’d) they
had fpoke fomething to his purpofe; but in-
ftead of this, we have fome dark fentences,
whofe real meaning it is hard to guefs ar,
and fome of which feem to be fo far from
proving the Zheorifls pofition, that they feem °
rather to infer the contrary, and that the
Suns declination was greater formerly than
now. Sure a man muft be put to a hard
fhitt for ancient Traditions, that will bring
fuch Teftimonies to prove his point.

But the Defender alledges, that thefe Elaces
will at leaft prove that there was fome change
made in the ftate of nature formerly ; and if
1 will not allow that which the Tgﬂymrf has

aflign’d,
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affign’d, 1 muft fhew fome other which will
have the fame effeéts. Why fo? I hope he
does not fuppofe me to be like fome Philo-
fophers, that think themfelves oblig’d to give
an account of every appearance, and fancy it

a ftain in their reputation and honour, to be

ignorant in any thing: If he fuppofes fuch a
thing, I aflure him he is much miftaken ; for
1 am fenfible that there are more things which
neither he nor I know than what we do. The
Poets are the next witnefles the Zheorif# pro-
duces to prove the rruth of his pofition: And
thefe indeed talk of the continual {pring and
verdure of the Earth thar was under the reign
of Saturn. We know the Fable of the four
Ages, of which the Golden was the firft and
beit ; in it they fancy’d every thing that was
pleafant and delightful, and therefore they
remov’d from it all extremites of heat and
cold ; and upon that account they would al-
low neither of Summer or Winter, but a per-
petual Spring wherein eve;f'y thing was frefh
' 1 1e to perceive that

all this was a figment: For wﬁen they or
other Writers were to defcribe any pleafant
places, they continually endow’d them with
fuch qualities. ‘Thus Homer defcribes the
Ehfian Fields as he is quoted by the Zheo-
vift, Archeol. pag. 263. and Virgil fuppofes
that there were fine green Meadows there.
This Poet alfo in fumming up the praifes of
Italy and prefering it before all other Coun-
tries,

21y
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tries, among other excellent qualities he en-
dows it with a perpetual Spring,
Hiz ver affidunm atque alienis menfibus «fias.
Virg. Georg. Lib. II.
Thus Plutarch defcribes the fortunate Iflands,
and Pliny the Loca Hyperborea. From which
we may clearly fee, that there was no other
foundation for any fuch aflertion, but the
fancy of the contrivers, who were to fet forth
their places of happinefs to the beft ad-
vantage.

Buc the Defender thinks, that if none of
thofe he has mention’d will pafs for fufficient
witnefles of the matter of fact; yer I will cer-
tainly allow of the Teftimonies of fome an-
cient Aftronomers, who have faid fomething
relating to this matter. Well, let us fee what
they fay. He quotes Baptifta Mantuanus from
the Archaolog. whole words are thefe. Erant
illis (nempe Antediluvianis) ut Aftronomia €3
experimento conftaty Cali propitiores 5 volunt nam-

we Aftronomi duos effe Zodiacos, unum in nona
phera, alterwnr in offava, quod firimamentum
vocant 5 & initio verum &8 temporaum fic @ Deo
difpofitos ut Aries Ariectiy, Taurus Tauro, Genini
eminis jungeretury € amborum coeuntibus in
ununz vivibus fortior fiebat in terris influxus,
unde € berbas tunc [alubriores, & fruflus terre
meliores.  As al{fo Petrus Aponenfrs in his Con-
ciliator Diff. has thefe words, Cum capita
Zodiaci mobilis & ammniwobilis ordinate & dirvelfe
concurrehanty twm Virtus perfeldiori wodo, @ prino
principic
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principio per medias caufas taliter ordinatas for-
tiori miwodo imprimebatur in iffa inferiora, cum
caufe tunc i@ﬁrrﬁ invicem correfpondebant.

Thefe Teftimonies I own do fufficiently
convince me, not that the Zheariff’s pofition
of the Primitive Earth was the true one ; but
that the Defender who has alledg’d them to

rove his point does not underftand them.

or he cuurg not have quoted any thing that
was lefs to his purpofe than they are. I know
not what ski]lp this Author has in the new
Aftronomy ; but I am fure he does not un-
derftand it if it be put into an old fathion’d
drefs. No doubt he thought that thefe
Authors mean’t by fuch words that at firft
the Equator and Ecliprick were coincident ;
when they never dream’t of any fuch thing.

They as their own words informs us, fup-
pofe with all the old Aftronomers two Zo-
diacks, the one of which is exattly placed
under the other, and (the uppermoft bein
immoveable) the lowet in wﬁich the ﬁxeg
Stars are placed moves exactly under it, and
performs its courfe from Weft to Eaft, ac-
cording to fome in the fpace of 25000 Years.
At firft thefe two Circles had the fame begin-
ning, the Conftellation Aries being exattly
in the fign of the Ecliptick of the fame name,
and the Conftellation Zaurus was exaétly in
the fign Zanrus; the Stars alfo that make up
the figure of Gemini, were exaltly under the
fign Gemims of the immoveable Zodiack, and

fo
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{o in the reft. By which thefe Aftrological
Gentlemen thought, that both their forces
being united, their efficacy and vertue upon
the Earth would be very ftrong. But now
that the moveable Zodiack has mov’d, thefe
two Circles have not the fame beginning, and
the Stars that make up the figure of 4rzes, are
not in the fign Aries gut in Zaurus, and thofe
Stars which compofe the fign of Zanrus, are
no more in Taurss but in Gemini, fo the Stars
of Gemini are got into Cancer, and thofe of
Cancer into Leo, &c. as may plainly be feen
on any Ceeleftial Globe. Which they fuppofe
to be perform’d by che motion of the eighth
Sphere or the moveable Zodiack, of which
31[1) the old Aftronomers fpeak, whom if he
pleafes he may confult; particu]nr]}f he may
read Clevius's Notes on Sacrobofco de Sphara,
which i1s as common and as good a Book as
he can find on the fubjeft.

But it feems the Defender thinks that this
would appear more to his purpofe, 1t the old
fathion’d difguife were taken off, and the bufi-
nefs apply’d to the true Syftem of the Hea-
vens. Well let us fee if it isfo. 'The new
Aftronomers fuppofe thar the Stars are immo-
veable, and that the Earth turns round the
Sun, {o that its Axis makes always the acute

Angle of :5:5?_ with the Plane of its Orbit: if

this Axis were perfettly direéted to the fame
point of the Heavens, or mov'd always pre-
cifely
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to alledge the teftimony of a very ancient Phi=
lofopher, whofe authority ought at leaft to be as
great as Leucippus’sy Anaxagoras’s, Enpedocles’s,
or even Plato’s 1 mean the Divinely infpird
Mofes, who is the moft ancient Writer that is
now extant, and the only one who gives us
an account of the ftate and condition of the
Primitive World, of which the Philofophers
adduced by the Zheorift were altogether ig-
norant; in his Writings there is not one
word of the coincidence of the Ecliptick and
the Equator, or of the pergemal Equinox and
Spring that was obferv’d in the Primitive
Earth. Mpyfes fuppofes no fuch thing but
rather the contrary, for in giving an account
of the Creation he tells us, that God faid et
there be lights in the firmament of the Heavens
to divide the day from the night, and let them
be for figns and_for [eafins, and for days, amd
for years; and from this it is obfervable, that
Mofes fuppofes that there were different fea-
fons from the very Creation, and that their
variety proceeded from the different motion
of the Heavenly bodies, and more particular-
ly of the Sun, whereas if the Zheori/f’s Hypo-
thefis had been true, the motion of the Sun
could have made no variety of feafons; but -
the Year would have remain’d with the fame
face and tenour, having but one continued
feafon. 'Thus it is evident, that the Theoriffs
fuppofition in this matter, is direttly contrary
to that of Mofes, and Ithink that his tefti-

mony
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mony ought to be of greater force with an
candid Reader, even iugpofing that he had
no Divine Infpiration, than any thing that
could have been faid by fuch Philofophers as
the Zheorift has brought, who lived not till

many hundred years after Mofes’s time.

After this difpute abour matter of faét, our
Author comes to defend the Zheoriff’s reafon
he gave for the Antediluvian pofition of the
Eartgh. It is faid in the Theory, thar the
Earth being an uniform and regular Body,
having its Center of Gravity the fame with its
Center of Magnitude, it would naturally take
an even and Parallel pofition with the Axis
of its Orbit. In reply to this I told him, that
it was demontftrated by the Writers of Hydyo-
| mgk:, that a Sphere (or indeed any other
y) whofe Center of Gravity coincides
with its Center of Magnitude, if pur in 2 fluid
of the fame intenfive Gravity with its felf]
will be indifferent to any pofition given. Our
Defender’s anfwer to this, is, That fuch a thing
may be, that is, for ought that he knows it
may be {o, if the Sphere was refling 3 but if it
was turned about its Axis and the Axis of the
fluidy it would certainly take a pofition parallel to
the Axis of the fluid. 1 wonder who aflurd

him of this; I can fcarce believe he had an
Letters from Kenfington or any where elfe for
it; otherwife he would have produced them
as the grounds of his certainty. Well, tho’
he is very fure of his point, yet perhaps it
may
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may not be true, and therefore we will en-
uire if it is fo or not. [Fig. 12. Plate VL]
%et A B C reprefent an Arch of the Ecliptick,
or of any Circle ﬁarallel to it} DEFPtany
Circle in the Earth lefler or greater in the
{ame Plane with the Circle ABC, let H be
the point where the ftream of the fluid
falls perpendicularly upon the Circle DH
E F and take any two Arches DH and EH
equal. ‘The direction of the particles of the
fluid falling upon the point E 1s GE, and of
thofe which fall upon D is ID, {o that the
lines GE, AH, and ID, are parallel. Be-
caufe the particles which move from G to E
come obliquely on the point E, part of their
force will be fpent in carrying or driving the
Circle forward, and part of it will be em-
ploy’d in turning the Circle round an Axis
perpendicular to the Plane ABC from H,
to E and F. So that the total force of the
particles is to that part of it which is ufed in
curning the Circle round, as the {quare of the
Radius to the Rettangle, contain’d hetween
the Sine of the Arch HE and its Cofine;
after the fame manner part of the force of the
particles which move from I to D and fall
apon the point D will be {pent in turning the
Circle round from HD to L, fo that the
total force of the particles which rufh upon D
will be to the force by which they endeavour
to turn the Circle round as the fquare of the
Radius is to the Reétangle contain’d between
| the
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the Sine of the Arch D H and its Cofine :
and becaufe the Arches HE, HD, are e-
qual, it is plain the force of the ftreams of
the fluid particles whereby they will endea-
vour to turn the Circle round its Axis muft
alfo be equal ; but they being contrary one to
another will hinder the a&ion of each other
in turning the Circle round. Juft fo whatever
is the force of the particles of the fluid which
falls upon any point in turning the Circle
round from H by E and F there is another
force which is equal to it, and endeavours to
move the Circle the contrary way from H to
D and L, which two forces will hinder each
others effet in turning the Circle round ; the
fame thing is true of all the Circles that are
parallel to the Ecliprick; and therefore the
metion of the fluid has no fort of effeét upon
the Sphere to turn it round an Axis per-
pendicular to the Axis of the Ecliptick. But
notwithftanding its own motion and the mo-
tion of che fluid, it will remain indifferent to
move round any of its Diameters as an Axis,
the fluid having no effett in making it turn
round one Diameter more than another.

I found faulc with the Zheorift for faying
the Earth was inclin’d to the Ecliptick, it
being impoflible to conceive how a Sphere
can be inclin’d to a Plane, paffing thro’ its
Center as the Ecliptick does thro’ the Center
of the Earth. The Defender endeavours to
excufe himfelf in this matter, telling us, it is

Q the
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the expreffion of the ancient Philofophers,
tho' he thinks it may be properly called an
obliquation.

I would not have him raife a {candal on the
ancient Philofophers without good grounds,
which I fcarce believe he has for his atlertion
yet if they faid any fuch thing, I did not
think rthat the Theorif# was {o great an admirer
of the old Philofﬂi ers, that in complaifance
to them he would have {poken nonfenfe.

He tells me that Situs reffus 1s another ex=
prefion I quarrel with; really tho’ perhaps
it is not very proper, I do not remember that
I any where found fault with it; and he
might have fpared himfelf the trouble of
cining a paffage out of Hugens nothing to his
purpofe, for Monf. Hugens who always {peaks
fente, does not fay thac Fupiter himfelf but that
his Axis is right to the Plane ot his Orbit
But tho' the Defendsr endeavours to excufe
the Theorift for his improprieties of expreffion,
yet he pafles over without any excufe the
great error which he made in affigning the
caufe of the fuppos’d change of pofition,
which the Earths Axis fuﬂér’g at the Deluge.

The Theorifi faid, that at firft the Earth
was eqiually pois'd, and therefore he thought
it muft keep its Axis fteady and parallel to
the Axis of the Ecliptick; gut at the Deluge
it loft the Equilibration as he calls it, and one
end or Pole becoming heavier than the
other, the heavieft end inclin’d towards the

Sun,
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Sun, in which faid pofture he fays the Earth
has ever fince continw’di I muft acknow-
ledge that I could not read this without
fome indignation, and am atham’d to find one
who pretends to give a Mechanical account
of the Creation, and of the changes the
World has fince underwent, difcourte in o
crude a manner, that it may clearly be feen
that he has not fo-much as a common infight
into that learning, which would have taught
him the prefent pofture of the Earth and its
Axis.  For I thew’d in the Examination, that
every one that underftood the Elements of
the new Aftronomy, knew pertetly thar one
Pole of the Earth was not more inclin’d to
the Sun than another; and that if {fuch a
change had really happen’d to the Earth, vsz.
that one Pole of it had become heavier than
the ‘other, that Pole had always inclin'd to
the Sun and made a perpetual Summer in all
the places of the Hemifphere, while the other
enjoy’d a continual Winter; and becaufe no
fuch thing haP[iuen’d, but both the Poles were
equally inclin'd to the Sun, it was a demon-
ftration that no fuch change of Gravitation
happen’d to the Earth. The Defender is
pleas’d to take no notice of this argument,
and yet has the confidence to aflert that, he
thinks the Theorift’s reafons very probable for
the caufes of the fuppos’d change of the po-
fition of the Earths Axis. '

Q2 But
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But the Theorift in the laft Edition of his
Englyb Theory, feems to have found out another
caufe which he thinks in fome meafure con-
tributed to the change of the Earth’s pofition,
and that it is the change of the Direétion of
the Magnetick particles, which he fays fol-
lowed upon the diffolution of the Earth. But
before we can know it this would do, we
muft difcover what thefe Magnetick particles
are, what their diretion 18, what it was be-
fore the Deluge, what afterwards, how it
came to be chang’d, and how this change

roduced a change in the pofition of the

%arths Axis. And till he pretend to give a
Mechanical account of thefe things, he /can
no more expet a diftinét anfwer from me,
than if he had faid all this had been done by
fome occult quality. For loofe and general
Harangues about Effluviams, Particles, fubtle
Matter, Modes and Motions, fignify very
little more to explain Nature, than the Qua-
lities and Artcraétions of the old Philofophers,
whom the Theorift upon this account fo often

eridefei.) ’tis indeed but another fort of Cant,

and affords as little fatisfa&tion to the mind.
Before 1 proceed any furcher, I muft own I
was miftaken when 1 faid, that the Axis of
Fupiter was oblique to the Plane of irs Orbit.
In reading of Hugen's Syflema Saturninum, 1
remember’d that this pofition was affirm’d of
Saturn, and 1 thought that T had read there
that Fupirer had a like pofition, which 1
WIote
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wrote down withour confulting the Book it
felf, which I had not then by me.

'The Defender has miftaken my meaning,
when he imagines I faid, that according to
to the Zheorift both Fupiter and Saturn were
Antediluvian Planets; for the particle whom
in the parenthefis, refers only to Fupster, tho'
in the mean ume I own the expreflion is am-
biguous, and may refer to both.

At laft the _gtﬁﬁﬂ'ﬂ? comes to give us a
fhort account of the Theoriff’s Creed as to
this point, which he conceives to be thus,
The Earth was at firft in an even and parallel
poftare with the Axis of the Sun, or (as he ex=
plains himfelf in the 24. Page of his Refle=
ctions) its Axis was uot oblique to the Axis ?’
the Sun or the Ecliptick, but lay parallel with the
Asxis of the Sun, and perpendicular to the Plane of
the Ecliptick. Then the Earth bad a perpetual
Equinox and unity of Seafons, and the Heavens
and fixed Stars moved uniformly and concentri-
cally with the Earthy but when the Earth
changed its pofture into that which it bas now,
it bad the pofition of its Axis changed into a
parallelifm with the Axis of the Equator, and
the Heavens [eent'd to turm round upon another
Axis different from thofe of the Sun or the Earth.
I muft beg this Author’s leave to fay, that he
has grofly mifreprefented the Thewrsff, who,
{o far as I can difcover never expretied him~
felf to any fuch purpofe, I thought thar there
were already errors enough in this Theory,
{o that he rieceded not have made them more

Q3 by
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by falfe mifreprefentations. For I can. find
no fuch thing in either the Latin or Englifb
Theory, as that the Axis of the Karth was
ever parallel to the Axis of the Sun. It is
{aid indeed that the Axis of the Earth was
parallel to the Axis of the Ecliptick, and per-
pendicular to its Plane, and this I muft own
‘1s falfe; but were it true, yet what the De-
fender advances upon it would be impoffible,
wiz. that the Axis of the Earth would alfo be
paralle] to the Axis of the Sun, for fince the
Axis of the Sun is not perpendicular, but
ftands at oblique Angles upon the Plane of
the Ecliprick, as is evident from Gallileo in
his Book de Macchic Solariy Scheiners Rofa
Usfinay, Keplery, Monf. Caffini, Mr. Famftead,
and moft of the Aftronomers who have wrote
upon this fubje€t: but even his own Mafter
]gﬂ‘ Caites, (trom whom he feems as indu-
ftrioufly to diffent when he is in the right, as
he is always fure to tranfcribe him when he
is in the wrong) tells us, that the Axis of the
Sun makes an Angle of {feven degrees with the
Axis of the Ecliptick: If I fay what thefe
Learned Men have obferv’d be true, then
either the propofirion advanced by the De~
fender, or the 8th. of the 11¢h. of Fuchid muft
be falfe. 'This Author alfo tells us, that be-
fore the Deluge (the Earth having a right po-
fition) the Heavens with the fixed Srtars
movd or feem’d to move concentrically
with the Earth. I cannot fuppofe that he
mean’'t by this, that all the fixed Stars

feem’d
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feem’d to turn round the Earth in Circles,
that have the Axis of the Earth for their
Axis, for they do fo now, and muft do fo
whatever pofition the Earth obrains, it the
motions of the Stars be only apparent and
caufed by the real rotation of the Earth round
its Axis. '

I fancy therefore that by a concentrical
motion he means, (if he means any thing)
that which is perform’d in a Circle which has
the fame Centre that the Earth has, (as the
word implys) and I am confirm’'d in the
opinion, that this or fome other ftrange thing
is mean’t by this word, becaufe the Zheorift
in his Archeolog. allerts, that in his Primitive
Earth all its Inhabitants would be A/¢7, that
is, they would have no fhadow at twelve of
the Clock, or they would have the Sun ver-
tical to them at that time. 'This I dare
venwure to fay is impoflible in this or any
other of the numberlefs Worlds, that the De-
fender dreams of among the fixed Srars, un-
lefs the Sun can be multiply’d or made to
appear at many different places at the fame
time. For every one that ever read any one
Page about the firft principles of Geography
knows, that all thofe who live under the
fame Meridian have twelve of the Clock at
the fame time, and confequently if the Sun
were at twelve of the Clock vertical to all
thofe who live under it, he muft be in every
point of that Meridian at the fame time. I

Q 4 leave
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leave the Reader to judge if thefe men whefe
notions in Aftronomy and Geography are fo
diftinét and clear, are not very capable of
making Theories and difcourfes about the
pofture of the Primitive Earth, and the po-
fition of its Axis? They fhould be advis'd
before ever they venture again to make ano-
ther Theory, or defend this, to learn fome-
thing of the common principles of the Sphere.
Perhaps they think them too common and
eafy, and fuch as every body may know that
will be at the pains to ftudy, and therefore
they defpife them, and go upon higher at-
tempts to find out fomething that no body
elfe can difcover; as the method how the
Earth was made, and what was the ftate and
condition of the Antediluvian World. But
for my part I would rather be quite ignorant
of the pofture of the Primitive Earth and the
pofition of'its Axis, than not know the com-
mon principles of Aftronomy and the do€trine
of the Sphere. I am fure if this Author had
{pent but half the time upon this fubje& that
he has done upon the Theory, he might have
avoided many abfurdities, and would not
have talk’t of the Axis of the Earth being
chang’d into a parallelifm with the Axis of
the Equator, and the Heavens feeming to urn
round upon an Axis different from that of the
Earch. For it is well known, that the appa-
rent motion of the Heavens is about the Axis
of the Earth, and that the Axis of the Equa-

tor
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tor is the fame with the Earths Axis, and it
is impoflible that they could ever have been
diftinét.

It feems this Defender’s acquaintance is only
with the Antediluvian World; for one would
think by his way of Writing, that he knew
nothing at all of this Worlds pofition or mo-
tions. His difcourfe and terms are fo odd
and ftrange, that I fometimes believe they
were terms that were ufed by the Antedilu-
vian Fathers; for I am fure they cannot be
accommodated to the prefent mode and man-
ner of fpeaking.

The defign of the fifth Chapter of the Exa-
mination is, to confider the Zheorif#’s method
of forming Rivers in the Primitive Earth;
which, according to him were furnithed with
Vapours drawn ﬁgom the Abyfs thro’ the Cruft
by the heat of the Sun. Againft this I ob-
. jetted that from thence it would follow, that
there could be no Rivers for a confiderable
time after the firft Creation of the Earth. For
one would think that it muft neceffarily re-
quire fome time before the Suns heat could
penetrate thro’ a thick Cruft to raife vapours
trom the Aby{s; all which time the Inhabi-
tants of the Earth muft be without Rivers.
‘The Defender thinks this objeétion may be

anfwered by faying, that the Earth was at’

firft foft and moift, and therefore could not
but furnith ftore of vapours to fu ply the
Rivers, But this is nothing but a fhift; for

if
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if we bring it to a Calculation, we fhall find
the caufe no ways anfwerable to the effect.

1 fhew'd in the Examinauon, that the
quantity of water evacuated by all the Rivers
every Year, was at leaft equal to 263080
Cubical Miles; now if we allow no more
Rivers in the Primitive Earth than there are
now in ours, (whereas in our proportion to
the furface of the Land they ought to be
double) fo many Cubical Miles of water will
likewife be neceflary every Year to {upply
the Primitive Rivers; and if we admit that
the Sun had penetrated the thick Cruft in the
fpace of ten Years (which is a time lictle
enough in all reafon for fuch an eflett) the

uantity of water that would be neceflary to
upply the Rivers for fuch a time, muft not
be lefs than 263080 Cubical Miles; which is
{uch a quantity as would make the Earth very
foft and moift indeed : Bur it would be
much rather a Marfh and Mire than an habi-
table Earth.

I objected alfo that it was impoffible that
the Rays of the Sun could ever reach thro’ 2
vaft thick Cruft, fo asto be able to raife va-
pours from the Abyfs. Or if we thould {u
pofe that it did raife them, yet it could not do
it in fuch a quantity as would be requifite to
furnifh the Antediluvian Rivers. For who can
imagine that the Sun could att as freely upon
the Abyfs, as it does now upon the open Sea?
W hofe furface is expos'd to the continal heat

of
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of the Sun, whereas the Abyfs was enclos’d
by a thick Cruftation, in which were all the
Materials of Earch, Sand, Clay, Gravel, Ores,
and Metalline fubftances? And {feeing the
Sea as it 1s now laid open to the aétion of the
Sun, is buc juft fufficient to fupply us with
Rain and Vapours; does it not 1Peem a thing
againft common fenfe to ﬁ:ﬁpofe that the
Abyfs enclos'd with a thick fhell could have
fent out a quantitg of Vapours great enough
for fuch an effett:

But I pafled from thefe general words, and
reduced the matter to Calculation; where I
thew’d, that if we allow’d the mouths of all
the Pores, Cracks and Chaps, thro’ which
the Sun muft have atted on tge Abyfs to have
been ;1. part of the Earth’s furface ; there
would then have been five thoufand times
lefs Vapours to have ferv'd twice as great a
quantity of dry Land ; and therefore that in a
Country as big as Britain, there would not
have been fo much as one River, nor {o much
Rain in a Year as does now fall in a day.
All the anfwer the Defender makes to this, is,
that I fuppofe great cracks and pitts thro’
which the Vapours afcended, whofe dimen-
fions and capacities I examine at pleafure,
whereas he does not find that the Zheorsff
makes any mention of thefe Cracks for that

urpofe; The only queftion is, whether the
¥1Eﬂt of the Sun could reach fo low as the
Abyfs, when the Earth was dry’d and its

Pores
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once upon the point N, which is midway be-
twixt C and D, becaufe AC is to CN as
sooo to half an inch, that is, as 120000 to 1
the Angle CAN will be fomewhat lefs than
two feconds; and therefore the double of it
which is the Angle ANB or GNH will
be lefs than four feconds; but the whole
Diameter of the Sun fubtends an Angle of 30
minutes, therefore EF the Diameter of the
Sun, is to G H the Diameter of that part
which fhines thro’ the Pore A B as 30 minutes
are to four feconds, thatis, as 1800 to 4 or
450 to 1. But Circles are to one another as
the fquares of their Diameters, and confe-
quently the Disk of the Sun which fhines all
at once upon our Sea, is to that part of it
which fhines upon the Abyfs thro’ its Pores,
 as the fquare of 450 to 1, that is, as 202500 to
' 1; and therefore the ation of the Sun upon
the furface of the Abyfs, would not be the
two hundred thoufandth part of what it is
upon the furface of our new Ocean. But ’tis
plain by the Figure, that the Sun could not
thine the ten thoufandch part of the time upon
the Abyfs, that it can do upon the Sea. And
therefore if we diminifh its aétion alfo upon
that account, we fhall find that the heat of
the Sun upon the Abyls, would not be the
ten millioneth part of what is upon the prefent
Sea; and the vapours raifed from the Abyfs,
would be lefs than thofe which are raifed
from the Sea very near in the {ame propor-
tion.
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tion. Has not the Zheoriff now mended his
caufe mightily by this an{wer of his Defenders,
which has made the argument againft him
much ftronger than it was before ? |

I am accufed of dealing unfairly with the
Theoriff, when I make him fuppofe that Moun-
tains make way for the motion and dilatation
of vapours. If this is unfair dealing, I can-
not tell what will be fair; for the Theori
himfelf has exprefly faid izn, in his Book 1L
Chap. 5. Parag. 4. of the Englifp Theory.
Where, fpeaking of the North and South
parts of the World, which he fays draw the
vapours to them; his words are thefe, Zhe
cold of thofe parts attraiting them, as we call-it,
that 15 making way to their wmotion and dilatation
without refiftance, as Mountains and cold places
tfually drew vapours from the warmer. 'Tho’ I
quoted thefe words in the Examination, yert
the Defender aflures us, that the Theoriff fup-
pofes no fuch thing. It feems then that he
can fay one thig, and fuppofe another. If
fo, T with the E’ﬁ‘#dﬁ?‘ would give us two
Catalogues, one of thofe things which he fays
and fuppofes to be true, and another of thofe
things he fays without fuppofing them to be
true ; I hope in this laft we fhould find what
is faid in the 77k, 8¢h. and 9th. Capters of the
Archeologie, concerning the Mbfaical account
of the Formation of the World, its Primitive
State, and the Fall of Man. '

Our
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Our next difpute is about the courfe of the
vapours. 'The Zheoriff aflerted, that ic would
be towards North and South. Now I prov'd
that it would be from Eaft to Weft; becaufe
1 demonitrated, that there muft be a con-
tinual wind blowing that way, in an Earth
where there were no Mountains to change
the dire€tion of the wind ; juft as it is now
in the Atlantick and Pacifick Oceans. And
{eeing the vapours fwim in an Air of the fame
intenlive gravity with them themfelves, it is
demonftrable that they muft follow the mo-
tion of that Air, and be likewife carry’d from
Eaft to Weft. 'The Defender grants, that their
motion would be at firft that way ; But (fays
he) the queftion here is, where they wuufd
be condenfed or where they would fall. I
think it does not fignify any thing where they
fall; for Iam fure they would not fall or be
condenfed in a place to which they were
never carry’d, thatis, towards either of the
Poles.

The Zheorift was of the opinion that the
cold in the North and South parts atcraéted
the vapours thither, that is, (as he explains
it) made way for their motion and dilatation.
But becaufe I fhew’d that this method fa-
voured a lirle of abfurdity, our Theory-
mender fays, that the vapours were diverted
towards North and South, by an impulfe of
new vapours. This opinion feems to me to
be as unnatural as the other, for if the va-

pours
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pours were crowded on one another by their
mutual impulfes, they would condenfe one
another, and fall down in the places where
they were crowded.

I am fure it is impoffible, that an atome of
vapour however impell’d, fhould make its wa
thro’ an Atmofphere of the fame gravity wir.K
its felf, for fome thoufands of Miles towards
either of the Poles; when a ftone which has
fome thoufand times more denfity than va-
pours, and confequently fome thoufands of
times alfo more force to break the refiftance
of the medium, if it were to move to Eternity
in the Air, yert it would never make any
confiderable way in the medium, by reafon
of the continual lofs of its motion.

It feems to contradiét our fenfes to {uppofe,
that vapours can move thro’ the Air WIE?:mt
fuffering fuch a refiftance as muft condenfe
them. We obferve, that thofe vapours which
are in the Clouds, when the Air grows light,
begin te fall, no doubt in the form of va-

urs; but afterwards fuffering a confiderable
refiftance from the Air, they are condenfed
into drops of Rain. If then the refiftance the
vapours meet with for fo fmall a way, be
ful%cienr to condenfe them, is it not naturally
impoflible that they fhould travel fome thou-
fands of Miles and not be condenfed till they
arive at the Poles ?

Our Author proceeds in the next place to
confider the feventh Chapter of the Exami-

nation,
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nation, and anfwer the arguments that are
brought againft the Zheorif’s way of making a
Deluge. It is fuppos’d in the Theory, thac
alter fome ages the heat of the Sun muft have
peirced thro’ the Cruft of the Earth, and
reached the Abyfs, where it muft have rari-
ty’d the waters there, and rais’d an immenfe
quantity of them into vapours, thefe endea-
vouring to expand themfelves, and the Pores
of the Earth not being fufficient to let them
fs thro’, would prefs upon the Cruft and
reak it into pieces, fo that its fall upon the
Abyfs, would produce an univerfal Deluge.
Againft this I objefted, thar it is impofiible
the heat of the Sun could reach far into the
Earth, fo as to perform any confiderable
effett ; fince by obfervation it was found, that
in Caves and Vaults there was not any fenfi-
ble alteration of heat in Summer and Winter ;
and therefore feeing that the heat of the Sun
had {o little eftett in places of the Earth that
were {0 near its furface, how could any one
imagine that it would have any upon the
Abyls which was covered over with a thick
Crutt.
But becaufe this argument was propos’d in
eneral terms, 1 endeavour'd to bring it to
%Ialculation, in order to which I aflumed one
poftulatum, wiz. 'That fewer Rays of heat
afled to the Abyfs thro’ the Cruft, than ifit
ad been compos’d of feveral furfaces ac fome
confiderable diftance from one another (fup-

R pole
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pofe 10, 20, OF 30, fect) every one of which
refle€ted half the Rays which fell upon
them, and tranfimitted the other half. This
I thought was a poftulatum which every body
would have granted; and if we confider
how much of the Suns light and heat is dimi- -
nithed by a thin Cloud of vapours, placed
between it and us, and how much light is
refle€ted by the common Alr, when it pafles
thro’ it, we cannot but own that the dimi- |
nution of heat in paffing thro’ every 20 or 3o
foot of a folid Cruft, muft be at leaft the half
of what falls upon it. Upon this fuppofition
I thew’d, that if there were but one hundred
of thefe furfaces, the number ot Rays which
fell upon the firft, would be to the number of
Rays which fell upon the laft, as 2°° to 1 or |
as the 9gth, power of 2 to unity ; from whence
it followed, that if we took the diftances as
the Logarithms, the heat of the Sun at each
of thefe diftances, would be as the abfolute
‘numbers belonging to thefe Logarithms;
[hf']ig. 14 Plate VIL| Thus, if A B reprefented
the thicknefs of the Cruft, A C the number
of Ravs which fell upon the furface at A,
DE the number of Rays which tell upon the
furface at D; and if we draw thro’ the points
C and E the Logarithmick curve to the
Afymprote A B, the Applicate BF will re-
prefent the number of Rays which will fall
upon the furface at B, which in our prefent
cafe is vaftly lefs than A C.

Inftead
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Inftead of denying any of the propofitions
of this argument, or fhewing how the con-
clufion is fafly deduced from the premifes,
he anfwers that fo we may divide an inch
into an hundred or a thoufand furfaces, and
prove from thence that no heat of the Sun
could pierce thro’ an inch of Earth. Bur is
this a parallel cafe, is there not a vaft difpro-
portion between an inch of Earth, and a vaft
denfe Cruft of fome Miles thicknefs? So that
the poftulatum which is true in the one cafe,
cannot be fuppos’d to be true in the other;
if we fhould fuppofe as many furfaces in one
inch of Earth as we did in the whole Crutft,
then the diftance between any two immediate
{urfaces of the Cruft, would be to the diftance
between two immediate furfaces of the inch
of Earth, as the thicknefs of the Cruft to the
thicknefs ot an inch; and confequently if
A D reprefent the diftance between the two
firft furfaces of the inch of Earth, A B the
diftance between the two firft furfaces of the
Cruft, A C the Rays which fall on the firft
furface of both, ED the number of Rays
which fall on the furface at D ; the line FB
which is the Applicate of the Logarithmick
curve DEF, will reprefent the number of
Rays which fall on the furface at B. For ic
1s certain that the deeper any Rays pafs in
any medium whether folid or fluid, they are
ftlﬁr the fewer, and both light and heat are
more and more diminithed.  Thus the Rays
K2 of

-2
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of the Sun paffing thro’ a far greater portion
of the Air when it is near the Horizon, than
when it is near the Zewith, is the caufe that
its light near the Horizon is much lefs than
when he is in his Meridian Altitude ; and the
difference of his Ilumination in both thefe
places is fo great, that we can eafily look
upon the Sun when he is Setting or Rifing,
whereas we cannot turn our eyes to him
without hurting them, when he is near our
Zenith. Thus alfo it is obfervd by expe-
rience, that the deeper any Pool of water is,
the fewer are the Rays which reach to the
bottom of it; the fame thing is alfo obferv’d,
if the medium is Glafs or Chryftal, or any
other that lets either light or heat pafs thro’
it.

Perhaps the Defender will fay, that the Rays
are diminifhed in paffing thro” a medium; but
yet he does not fee how they fhould be dimi-
nithed in the proportion I have aflign’d, viz.
fo that the Applicates to the Logarithmick
curve are always as the quantity of Rays
which pafs thro. Well, that he may fee that
this is not 2 Frecaric-us affumption, 1 will give
him my reafon for it

Let ABK C reprefent any medium thro’
which the Rays pafs; let us fuppofe this me-
dium to be divided into parts of equal thick-
nefs, AD, DG, GM, &e. let 4 reprefent
she number of Rays which fall on the furface

AC, and let %::t be thofe which pafs thro’
' te
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to the furface DI; becaufe the mediums A I,
DL, are uniform, they will both tranfmit the
light which falls upon them, in the fame pro-
portion, that is, becaufe both thefe mediums
are by fuppofition of the fame nature, equally
denfe, and of the fame thicknefs, and the
Rays which fall upon both, have the fame in-
clination, the quantity of Rays which fall
upon the furface A C, will be to the quantity
which paffes thro’ the medium A I and
comes to the furface DI as that quantit

which comes to D1 is to the quantity whic

pafles thro’ DL, and comes to L.C ‘and by
confequence if a reprefent the number of

Rays which fall upon A C, 'r':{ @ the number

which fall upon DI, m—:“a will reprefent the
number of thofe that fall upon the furfice

G L. After the fame manner mTia will be

as the number of thofe Rays which come to
MN, and El-i"a will be the number of thofe

which fall upon F B, that is, If the diftances
AD, AG, AM, AB, are in an Arithme-~
tical progreffion, the Applicates AC, DE,
G H, MO, F B, which reprefent the number
of Rays that come to the points A, D, G
M, B, refpe&tively, will be in a2 Geometrica

progreflion, which is the property of the Lo-
garithmick curve.

R 3 Tho'
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Tho’ this way of reafoning by a Calculus,
feems to be plain and obvious enough to thofe
who underftand the common principles of
Calculation, (which as I think ought to be
unkown to none that pretend either to write
or defend a Theory, as the Zheoriff himfelf
owns) yet the Defender does whatever he can
to find 1hifts and evafions for fuch arguments
and here he tells us, that we ought not to
confider furfaces but pores. Well, that he
may fee how ready I am rto pleafe and obey
him,I have done this already in the 2372 Page
of this 'T'reatife, where I have thew’d, that it
the Sun fhin’d upon any furface that is ex-
pofed openly to it, its heat on that furface
would be 202500 times greater than its heat
upon the furface of the Abyfs, when it fhin’d
only thro’ the Pores of the Cruft. Which
difproportion is great enough to fhew, that
no great ftore of vapours could be rarity’d in
the Abyfs. But fa[{s he, thofe that allow a
Coniet at its neareft approach to the Sun, to
be pierced thro’ and thro’, fo as to become
hotter than red hot iron, will not think it
{trange that at our diftance, it thould have
fome proportional efle€t upon the inward
parts of the Earth. Let us illuftrate his
fimilitude by another; Thofe who allow
that a ball nfyimn ten inches thick, when put
in a good fire may be made red hot, and be
peirced by the fire thro’ and thro’, will not
think it ftrange, that this ball of iron remov'd

10 feet
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10 feet from the fire, fhould receive fome

proportionable heat even in its inward parts, .

as without doubr it would. But the queftion
is, -if this effeét is any way fenfible, or if we
fhould fuppofe fome water inclﬂéd in the
middle of this ball, whether the heat of the
fire could raife it into vapour at fuch a di-
ftance, fo that the force thofe vapours have
to expand themfelves, would break or burft
the ball.

I thought that this Gentleman had known
fo much of the new Experimental Philofophy,
as not to be ignorant, that heat does not pafs
into the interior parts of a folid of confidera-
ble thicknefs, ull it has quite diffclved the
Exterior parts; and if the folid is combufti=
ble, (as wood) it confumes the outward parts,
before it has any fenfible effe€t upon the In-
terior; but if 1ts parts are compaét, (as
Metals or Stone) it loofens and diflolves
the frame and texture of the outward parts,
and fo makes its way to the inward.

But our Philofopher thinks he has found
out one remarkable Phenomenon, by which he
can prove efleCtually, that the heat of the
Sun peirces deep into the Cruft, and that is
in the cafe of the Earthquakes. He con=
fiders the caufe of them, and their depths,
and he fays, rthat all agree that they arife
from the rarefattion of Vapours and Exhala-
tions; 'This rarefaétion (fays he) muft be
made by fome heat, and no other is prov'd

R 4 R
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to us yet by this Author, than the heat of
the Sun. .

Why fhould I be oblig’d to fatisfy him in
all his difficulties in Philofophy ? Did ever I
fer up to be a Theoriff, and give an account
of all the Phenomena of Nature? Well; but
it feems he expeéts it from me, and tho’ I am
no ways oblig’'d to it, yet out of abundance
of good nature, I will} give my opinion in
this matter.

I think then that the rarefation of Va-
pours within the Earth, may arife from ano-
ther heat than that of the Sun. We know
that there is an attual fire which always
burns in feveral places of it, which fome-
times burfts out and makes an horrible erup-
tion, as in all Vulcano’s and Fiery Moun-
tains; and why may not this fire be the caufe
of the rarefaftion? 'This appears to be more
probable, becaufe Earthquakes are moft com-
mon in thofe places where thefe Vulcanos are,
as in the Kingdom of Naples and Sicily.

But fuppoiing there were no atual fire
under ground, yet I am of the opinion, that
heat may arife from other caufes than that of
the Sun. It is obferv’d, that from a due mix~
ture of fome particles of matter with thofe of
another fort, there will arife a very confidera-
ble heat: Some places underground are ob=
ferv’d to’ be exceeding hot, as fome Mines,
(where there is a muxture of Sulphureous,
Nitrous, and Mineral principles) the heat ii_s

0
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fo confiderable, that a Man cannot ealily
endure it, even in the extremity of Winter.
There are other places fo warm, that the
waters that run thro’ them will {cald a Mans
hand. And may we not fuppofe, that there
are fome Cavities deeper underground, where
the Earth is of the fame frame and texture of
parts ? Now if fome Sulphureous and Nitrous
Exhalations, fhould be gathered together
within any of thefe Cavities, and by motion,
or any other accident, they fhould happen to
be kindled, it is plain they will expand them-
felves, rarify the Air, and make that Con-
cuffion of the ground we ufually obferve in
Earthquakes.

Now it is plain, that thefe Exhalations may
be kindled without the heat of the Sun, from
obfervations that are daily to be made in our
Atmofphere; where the Sulphureous Exhala-
tions that are the caufe of Thunder and
Lightning are kindled in the Air, when the
ation of the Sun is not ftrong. ‘This is alio
obferv’d of Meteors, thich we commonly
call falling Stars) whofe matter is kindled in
the night-time, when the immediate heat of
the Sun can have as little efle€t as it has
within the bowels of the Earth: and I hope
this will be fufficient to fatisfy him, that
Earthquakes may arife from other caufes than
the heat of the F?'un.

Tho’ the arguments 1 have already given,
clearly prove, that there was no rarefaltion

of
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of the vapours, caufed by the heat of the Sun
within the Abyfs, yet I thew’d, that granting
the Suns heat had reach’t the Abyls, even
then an Univerfal Deluge could not follow
from thence ; becaufe I demonftrated by a
Calculation, that if the Suns heat drew va-
pours from the Abyfs fufficient to furnifh the
Rivers on the Earth, it muft have exhaufted
this great treafure long before the time of
the Deluge. This manner of Examining the
Defender calls contention, and going from one
extream to another; tho’ for my part, I
think there cannot be fairer dealing, than
firft to prove that his Principles and Hypo-
thefes are falfe and difagreeable to Nature;
and then (fuppofing them true) to fhew, that
his reafonings upon ’em are falfe and in-
conclufive, and the caufes he afligns are no
ways proportionable to the effects he would
account for,

However, our Author aflures us, that there
are a great many uncertainties in the compu-
tation. He knows 1did not pretend to give
an exatt eftimation of the Water that the
Rivers fent into the Sea. I can fuppofe that
I have not come within the truth by one,
two, or three Cabical Miles of Water, (which
is as much as I need to allow) nay, I will
grant him, that I have erred a twentieth part,
or even one half if he pleafes, and yet the
argument will be firong enough. For ac-
cording to the computation, the Abyfs oughe

ro
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to have been exhaufted in the fpace of 460
Years ; now from the Creation to the time of
the Deluge, there were 1600 Years. By
which it 1s evident, that which ever of thefe
Hypothefes he takes, the Abyfs muft have
been empty long before the time of the
Deluge.
But he thinks I go in this Calculation on
Erincil)les that are not ailow’d by the Theoriff,
ecaufe I fuppofe the Waters of the prefent
Sea equal to the Warters of the great Abyfs;
whereas (fays hELg there was near twice as
much Water in the great deep, as is now in
the Ocean, feeing the Abyfs was extended
under the whole Earth, and the Sea reaches
but to the half of it. Talways prefum’d chat
it was the Zheoriff’s Hypothefis, that the Cruft
fell down upon the Abyfs and drove the
Waters from their place, {o that the greateft
art of the Waters in the Abyfs (after they
ad overflowed the Earth) came and fettled
at laft in the Sea. ‘There might indeed have
been fome Water left in the Hollows and
Cavities of the Earth, but ’twould be incon-
fiderable in refpect of the whole; and the
Theorifi himfelt afferts, that if the Earth
thould difgorge all the Waters in its bowels,
it would not amount to above half an Ocean;
and in the Latin Edition he thinks, that it is
altogether incredible, that the Water within
the Earth thould be as great as what is in
the Sea and Rivers. So that this Gentleman,

. who
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who afferts that there was almoft twice as
much Water in the Abyfs as there is now in
the Ocean, feems never to have read the
Theory, or to have underftood the Zheoriff’s
Hypothefis which he endeavours to defend.
But what if there were twice as much
Water in the Abyls as there is now in the
Ocean; yet even in that cafe the whole
muft have been exhaufted long before the
Deluge, fince one Ocean could have been
drawn up in the {pace of 460 Years: Nay,
it we fuppofe that there were but juft fo
many Rivers in the Primitive Earch as there
are now in ours; (whereas in proportion to
the dry Land there ought to have been twice
as many) vet in the fpace of 1600 Years,
there is time enough to have the whole Abyfs

exhaufted, as is evident by the Calculation.
The Defender alledges, that the Rivers
were not fupply’d by the vapours, only from
the Abyfs, but alio from the Earth and
Waters upon it, 'This evafion was forefeen,
and obviated by me in the 130th Page of the
Examination ; where I prov’d that there muft
be at leaft the fame quantity of vapour ex-
hal’d from the Abyfs as was before, becaufe
rthe fame caufe fill continuing to a&, would
fill  produce the fame efle€t, and the Abyfs
having at firft furnithed the Rivers with a fuf-
ficient quantity of Water, would ftill con-
tinue to furnith ’em in the fame quantity, nay
rather in a much greater; fince ?ﬁﬂi;‘ﬂl‘diﬂg It;u
the
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the Theory) the heat of the Sun was fironger
and ftronger every day ufpon the Abyfs, and
the vapours exhal’d were {o many at laft, thac
not being all of them able to crowd thro’ the
Pores, they broke the thick Cruft of the
Earth with their violent eflett to expand
themfelves and fly upwards. Thus we fee all
the fhifts and evafions which this Author
makes, are not of the leaft weight againft my
computation.

But fuppofing that all the Water in the
prefent Ocean was then in the Abyfs, yet I
prov'd, that from the fall of the Cruft, there
could arife no Univerfal Deluge, becaufe the
Theoriff himfelf prov’d, thac there muft be ac
leaft eight Oceans of Water requir'd to cover
the Earth. ‘The Defender confetles, that the
Water in the Abyfs was not fufficient to make
a Deluge in the nature of a ftanding Pool,
over-topping and ftanding calm over the
heads of the higheft Mountains; ES it is
ufually conceiv’d) but the Deluge that rofe
from the fall of the Cruft was rather like a
rufhing Sea, overflowing and {weeping them
with its Raging Waves and Impetuous Flu-
&uations. 1 beg the Zheoriff’s pardon for
miftaking him: I thought that he defign’d to
explain Noab's Deluge, and not one of his
own imagination. Now I can eafily prove,
that fuch 2 Deluge as this Gentleman con-
ceives, 1is no ways like that which happen’d
in the days of Noah. For tho’ the Zheoriff

computed
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computed but eight Oceans of Water that
were fufficient to cover the whole Earth above
the tops of the higheft Mountains, yet I de-
termined the quantity more nicely in my
Remarks on Mr. Whiffow's Theory, where T
prov’d, that there muft be at leait three and
twenty Oceans of Water that were neceffary
for fuch an effe€t. From which it is evident,
that the Water in the Abyfs could but cover
one part of twenty three at a time, and the
other twenty two parts muft remain dry ; and
that after the Water had overflowed this
ligart, it muft have proceeded to the next, and
o fucceffively, till at laft it had overflow’d
the whole Earth. This is the way that our
Author muft conceive the Deluge.

Let us {ee now what account the Scriptures
give us of Noak's Deluge. Genef. Chap. 7. v. 2.
1t is faid, That the fountains of the great deep
were broken p, and the windows of heaven were
opened, and the rain was upon the Earth forty
days and forty nights. And again, verf. 17.
And the flood was forty days upon the Earth,
aud the waters encreafed and bare up the Ark,
and it was lift vp above the Earth. verf. 18.
And the waters prevailed, and were encreafed
greatly upon the Earthy and the Ark went upon
the face of the waters. verf. 19. And the waters
prevailed exceedingly upon the Earthy, and all the
bigh bills that were under the whole beavens were
covered. verf. 20. Fifteen cubits upwards did
the waters prevail, and the mountains were

covered.
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fuppofe all the Mountains of the Earth to
have been cover’d with an Ocean of Water
of no greater dimenfions than that aﬂign’ci
in the Theory, which cannot cover more than
the three and twentieth part of the Earths
furface.

The Defender in vain alledges, that we are
to conceive this Ocean as a mighty ruthing
Sea, overflowing and fweeping with its ra-
ging Waves and Impetuous Fluctuations, all
the Mountains; for this will not at all take
away the abfurdity, becanfe motion can never
multiply any body, nor make it to be at more

laces than one at a time. Water can only
motion be in many places fucceffively,
which will give us the Idea of fuch a moving
heap or Mountain of waters, as we have juit
now prov’d impofiible. Nor is this notion of
a Deluge agreeable to the principles of the
Theory. For let us {'ufppofe the Cruft to
have been broken by the torce of vapours en-
deavouring to expand themfelves, it muft im-
mediately fall down and drive the Water of
the Abyfs out of its place, fome one way,
and fome another; this Water will afcend
with a very confiderable force, let us fuppofe
as far as five Miles perpendicular heighth,
after which it will defcend again and fall to
the ground ; and all this will be by computa-
tion in much lefs time than one day. 'Thefe
waters having acquired a %reat force by their
fall, will defcend very fwiltly into the-Vallies

S and
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and Cavities of the Earth, and leave both
Mountains and Upper-grounds quite uncover=
ed. And as the Waters that were raifed by the
fall of the Cruft, could cover no more than
a twenty third part of the Earths furface, fo
it is evident it could remain but a very thort
time upon the tops of thofe Mountains it over-
flow’d; whereas in Noab's Deluge, all the
Mountains of the Earth lay under water for
the fpace of 150 days. Thus I have prov'd,
that the Deluge the Defender endeavour'd to
explain, is neither confiftent with the holy
Scriptures, true Reafon and Philofophy, nor
the Principles of the Theory, from whence
he pretends to deduce it

Of the Figure qf the Earth.

H O’ what the Theoriff has faid in re-

lation to the Figure of the Earth, be
one of his grofieft and moit palpable errors,
and tho’ there is a pofitive demonftration
that it is of a Figure direétly contrary to that
he affigns, yet his Defender thinks himfelf o-
blig’d to maintain it, and therefore fpends
more time and paper about it, than upon any
other point.

He is not contented with what has been
faid by feveral Mathematicians and Philofo-
phers of the prefent Age upon this Subjelt;
tho’ one would think that they knew th ehmai-

1noas
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thods to determine the Figure of the Earth
much better than either the Zheorsf# or him-
felf. He is afraid thac they will give it againft
him, and therefore he appeals from them to
fome farther Obfervations, that He and the
Zheorift point our and dire€k us to make. As
to obferve for inftance, whether the extent
of a degree be the fame in different Larti-
tudes, or whether the thadow of the Earth in
a total Eclipfe of the Moon be truly round;
as alfo to obferve if towards the Poles, the
return of the Sun to their Horizon be accord-
ing to the rules of a Spherical Surface of the
Earth. Thefe are the Obfervations the Zhkes-
rift would have made to determine the con-
troverfy. 'Which I will now confider, leav-
ing the Defenders Obfervations to be examin-
ed in a proper place.

I noted in the Examination, that I did not
think any Obfervations that could be made
upon diﬁérent meafures of a Degree in dit-
ferent Laritudes, could be fo nice and
exatt, as would be neceflary to determine
the point in controverfy. For fuppofing that
the greateft Diameter of the Earth were to
its leaft as 101 to 100, by which one Semi~
diameter would be very near 40 Miles great-
er than the other; (a difference which his
friend who was fo kind as to write him a
Letter, thinks to be much too grear) and
then the greateft Degree upon the Meridian,
would be to the leaft very near in the fame

S 2 proportion;
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proportion ; that is, it would be 1 dpart of 100

reater than the other; but this difference is
Fﬂ very {mall, that I believe no Obfervations
in order to this difcovery, are nice enough to
be rely’d upon. For where the length of a
Degree in Miles is determin’d either by the
refolution of many right-lined or Spherical
Triangles, it is fcarcely probable, that the
errors in Obfervations and Meafuring, will a-
mount to lefs than 3 of a Mile.

Tho’ therefore we can fcarce hope of ever
attaining to a knowledge of the Earths Fi-
gure by meafuring of it, yet to fatisty the
Theoriff in this matter, T took notice of one
Dr. Eifinfebmidt, who compares the magni~
rude of Degrees obferv’d in different Lati-
tudes, and ads that they are greater at the
Equator than at the Poles, and that they gra-
dually decreafed from the Equator towards
either of the Poles; from which he infers,
that the Earth is of fuch a Figure as the Zheo-
'g has affign’d to it, whereas I following the

corifts f{)rinciples, demonftrated that the
Earth muft have another Figure, and that the
Diameter of the Equator muft be greater than
its Axis.

But our Defender fays, that my demonftra-
tion proceeds upon a fuppofition, that the
Vertical Lines or the Lines of Gravity (1 fup-

fe he means the Lines of direftion of

eavy Bodies) are to be drawn direétly to
the Center. Does not the Theoriff admit of
the
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the fame fuppofition? Does not he make the
Water defcend from the Poles to the Equator
that it may be {fo much nigher to the Center.g
Since therefore according to the Zheorift, the
Lines of direétion of heavy Bodies are to-
wards the Center of the Earth, and (if we
proceed upon that Hypothefis) where the De-
grees are greateft, there the Earch mut have
its Diameter greateft, it will evidently follow
from Eifenjchmidt’s Obfervations, that the Earth
muift not be an oblong Spheroid but a broad
one, and have its Axis thorter than the Dia-
meter of its Equator,

Our Defender tells us, that Dr, Eifenfchmide
{fuppofes the Vertical Lines or Lines of Gra-
vity, to be drawn at right Angels to the Tan-
gent of each refpettive Horizon. What Dr.,
Eijenfchmidt does really fuppole T know not,
but I am fure he cannot fuppofe a thing more
abfurd than what our Author makes him {u
pofe in this place. For that the Line of di~
reCtion of heavy Bodies is at right Angles
with the Tangent of the Horizon, is to me
fuch an incomprehenfible fuppofition, that I
fhall excufe my {elf from confidering of ir,
till the Defender (who 1 {uppofe would have
us think he underftands it) is at leifure to ex~
plain it.

I have not feen Dr. Eifenfchmidt’s own Book,
to know upon what principles he proceeds:
It is faid in the Aéa Eruditorum, that he em-
braced the Zheorif#’s opinion about the Figure
of the Earth; and I believ’d that theretore

S 3 he
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he would follow his and the common opi-
nion, that all heavy Bodies tend toward the
Center of the Earth; becaufe it feems moft
reafonable, that the direftion of heavy Bo-
dies fhould be towards the Earth’s Center of
Gravity, which we may fuppofe to be the
fame with its Center of Magnitude. Nor
can we fuppofe this diretion to be any ways
chang’d, but upon the account of the centri=
fugal force, that all Bodies in the Earth have
acquird by being turn’d round the Earths
Axis. Now if he had taken the Centrifugal
force into his confideration, he muft have
concluded (as 1 have done) that the Earth
had the Diameter of its Equator greater than
its Axis, which is ftill contrary to the con-
clufion he made. So we fee, that whether
this Author fuppofes the diretion of heavy
Bodies to be towards the Center of the Earth,
that then by Obfervarions he muft have con-
cluded, the Earth to have been of a broad
Spheroidical Figure; or whether he fuppofes
the Lines of dire€tion of heavy Bodies to be
chang’d by a Centrifugal torce, he ought to
have drawn the fame confequence from'thence,
tho’ not indeed from his Obfervations of a
degree meafured in feveral Latitudes.

The Defender not daring to truft much to
his own skill in this matter, has obtain’d a
Letter from a Gentleman of his acquaintance
concerning it. But all that Gentleman’s
reafons depend on a fuppofition which the
Theorift cannot allow, viz, That the Tangents

of
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of the Ellipfe are in the Horizontal Plane;
whereas it is evident, that according to the
Theorift’s Hypothefis, thefe 'Tangents can
never reprefent the Horizons, for he makes
the Water to run from them down to the E-~
quator : now it is certain that Water will not
run if it be placed upon an Horizontal
Plane; and if we are to make Water run any
way, we muft always make its Channel in-
clined to the Horizon,

This Gentleman indeed reafons truly, pro=-
vided the Lines of dire€tion of heavy Bodies
were always perpendicular to a Plane, touch-
ing the Spheroid in the point where the Bod
falls; bur as I have already obferv’d, this
fuppofition is not to be admitred by the Zheo-
#ift, and we can no more fuppofe a Plane
touching a Spheroid to be the Horizon of
the point where it touches, than we can fu
pofe a Man who ftands upon the fide of a
Hill, to have that plane for his Horizon which
touches the fide of the Hill in the point of
his ftation.

Thus, I think I have plainly prov’d, that
there is no certain way to determine the Fi-
gure of the Earth from the obfervations of a
degree taken in feveral Latitudes; yet I have

203

thewn, that if either the Zheorif? or his Defen~

der will depend upon thofe obfervations which
are already made; we muft conclude trom
their own principles by evident demonftra-
tion, that the Karth is of a very different Fi-
gure from what they aflign ic.

S 4 The
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The next way the Zheoriff would take to
determine the Earth’s Figure, is by its fhadow
upon the Moon : But it is ealy to prove this
way as uncertain as the other. For let us fup-
pofe (as we have done already) that the
greateft Diameter of the Earth is to its leaft,
as 101 to 100, (which is a much greater pro-
portion than what is allowed either by Mr.
WNewton or Mon{. Hugens) becaufe by obferva-
tion, the Diameter of the Earth’s thadow, is
three times the Diameter of the Moon, and
the Moon appears under an Angle of 3o Mi-
nutes, therefore the Diameter of the Earth’s
thadow feen at that diftance, will appear un-
der an Angle of go minutes or a degree and
half’; and therefore if we fuppofe the Diame-
ter of the thadow to be divided into an 100
equal parts, (the whole appearing under an
Angle of 9o minutes) every one of thefe
parts will be feen under an Angle of 22 or
= parts of a minute; that is, 1n our prefent
cafe, one Diameter of the fhadow will appear
under a greater Angle than the other, by +%
parts of a minute. Now by experience we
find, that any objeét that appears under an
Angle that is lefs than a minute, is feen as if
it were a point. It is therefore plain, that if
there were a Lucid Body whofe Disk is large
enough to receive the whole thadow of the
Earth, that we could obferve no fenfible dif-
ference between the length of its Diameters ;
but if this Lucid Body%lad its Disk but juft
big enough to receive a & part of the Earth’s

thadow
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fhadow, (as it really is in the Moon) it is
moft evident that we could not determine the
Figure of the thadow near fo nicely, as in the
former cafe. We fee then that by the Earch’s
thadow upon the Moon, its Figure is not to

be determined with any tolerable exactnefs.
The third obfervation the Zheorifi would
have us make, is abour the return of the Sun
to the Polar parts of the Earth, whether that
be according to the rules of a Spherical fur-
face. But this method is as lirtle to be rely’d
upon as any of the reft. 'The various re-
fra&tions of the cold and thick Atmofphere,
make all obfervations that are made there,
very doubriul and uncertain: Befides, the
Latitudes of thofe places that are near the
Poles, are not exattly determin’d, fo that
there is no trufting to obfervations that have
been already made, and I believe no body
will go now to thefe places and Winter in
them,on purpofe to make new and more exact

obfervations to determine this controverfy.
The Defender, having thus pointed out the
Zheorif’'s own obfervations, comes now to
confider the arguments that are brought by
thofe, who fay that the Earth is of a broad
Spheroidical Figure. He tells us, that the
learned Mr. Hugens thinks it may be prov’d
by experiments made about the different Vi
brations of a Pendulum in different Latitudes;
and brings an inftance of an experiment made
at Cayenne in America, where it was obferv’d,
that a Pendulum Vibrating in a fecond is
fhorter
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fhorter than one at Paris that performs its
Vibrations in that time ; from which he fays,
he concludes that Gravitation is lefs uncﬁ:r
and near the Equator than towards the Poles,
and from thence, that the Figure of the
Earth is protuberant and rifes in the middle,
its fhorteft Diameter being betwixt Pole and

Pole. ‘

We fee here that our Author afcribes the
obfervation about the Figure of the Earth,
drawn from an experiment of Pendulums to
Monf. Hugens, whereas 1t was Mr. Newton
who firt made the difcovery, from whom
Mr. Hugens had it; and this Writer in juftice
ought to have afcribed it to its true and ge-
nuine Author. But this is not the firft time
that the honour of feveral noble Inventions,
which the World owes to that excellent Geo-
meter and Philofopher, has been given to
others.

The Defender tells us, that there are feveral
things to be confidered before we come to
the conclufion; firft the matter of fact, con-
cerning the inequality of Vibrations of equal
Pendulums in 3iﬂér¢nt Latitudes; and then
the inferences made from that inequality. As
to the matter of fat, he tells us, that it was
Mr. Ricker who made the experiment, whofe
Perfon or Charaéter he does not know, or
whether his relation be extant in Print. "Tis
ftrange, that the Defender thinks that no body
is to be rrufted in a Philofophical experiment;
but thofe whofe Perfons and Charaters he

knows,
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knows. Has he fuch an univerfal acquain-
tance, as to have an exalt knowledge of all
thofe who are fit to make Obfervations and
Experiments in Natural Philofophy ? Certain-
ly he muft think, that the Gentlemen of the
Royal Academy are better Judges of that
than he i1s. Monf. Richer was cholen by
them, and fent at the command and charges
of the French King, to make Obfervations in
the South parts of the World ; and doubtlefs,
when thefe Obfervations were to be made by
order, and at the expences of their King and
Patron, they would never choofe any but one
whom they knew to be well qualify’d for
fuch an undertaking. And Monf. Ricker him-
felf has juttify’d the judgement of thofe that
chofe him, by his excellent Obfervations,
both Aftrononical and Phyfical, that have
been fo well received by the Learned. A-
mong the reft, he gives us an account of this
Obfervation about the Pendulum very exactly;
He tells us, that during the ten months he
ftay’d at Cayennethere {carce pafled a week in
which he did not make the Obfervation, and
found it always the fame.

Monf. Vaun, Monf. Hayes, and Monf. Du
Glofs, were alfo chofen by the fame Academy,
and fent to the Ifland Goree in Africk. 'They
had it particularly in their inftrutions, to
make Obfervations about the Pendulums ;
which they did, and confirm’d the Experi-
ments mad}; by Monf. Ricker. We may fee
a parricular account of all their Obfervarions

in

264



268 An Examination c:yr the Refleftions

in the Receuill des Obfervations faites en divers
Voyages per l'ordre de fa Majefté, in Fol. printed
at the Royal Prefs in Parss.

T'o all this we may add, that the ingenious
Mr. Halley when he went to St. Helena, (ha-
ving firft fitted the length of his Pendulums
for Vibrating feconds at London) found after-
wards that length at St. Helena to be too great;
and therefore he was forced to fhorten it, that
it might Vibrate feconds there; tho’ he did
not then obferve the exact difference between
them. Thefe repeated Experiments I hope
will put the matter of faét paft all doubt.

But Sﬁl}’&‘- our Author) even Monf. Hugens
ipeaks dubioufly of the Experiment. This I

eny; for Monf. Hugens never in the leaft
doubted of the Experiment, viz. ‘That a Pen-
dulum Vibrating feconds at the Equator, muft
be fhorter than a Pendulum performing ics Vi-
brations in the fame time at Paris; for he has
given evident demonftration that it muft be
fo. Monf. Hugens only doubted whether
Monf. Richer had obferved exaétly the ditfe-
rence of their lengths; being fully affured in
the mean time that there was a difference, as
will be plain to any body that will be at the
pains to read his Book. The reafon why he
doubted if Mon{. Richer had given us the e-
xalt difference was, becaufe he found chat the
difference obferv’d by him, did not anfwer
the numbers he brought from his own Calcu-
lation, which proceed upon a fuppofition that
Gra~
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Gravity at all diftances from the Center is
cthe {fame.

But it feems the Defender does not fee the
confequence which is drawn from thence,
viz. That Gravity muft be lefs at the Equa-
tor than at the Poles, and therefore withes that
it were prov’d by other Experiments. Itis
ftrange and furprifing, that this Author fhould
know exattly how the Earth was made, by
what Principles and Laws of Mechanifm the
World was framed, how the Deluge over-
{pread the World, and what way the Moun~-
rains arofe, and yet fhould be ignorant of fo
plain and eafy a piece of Mechanifni as this,
which has not the hundredch part of the dif-
ficulty or intricacy of thofe which he pre-
tends to know. Well, to convince him I

- will here repeat the demonftration fomewhat
plainer than I did in the Examination.

Let us fuppofe two bodies moving in two
equal Cycloids; it is demonftrated by Mr.
Hugens that the time of the defcent thro’ thefe
Cycloids, is to the time of the defcent thr¢’
the Axis of the Cycloids always in a given

roportion, viz. as the Semiperiphery of a
Eircle is to its Diameter; and therefore if the
time of the defcent or vibration in thefe two
equal ?’:‘.‘fﬂf{fi, fhould be unequal, the time of
the defcent thro’ their Axes will be alfo un-
equal. Now the Axes of the Cycloids being
| equal, and the time in which the Bedies move
| thro’ them, unequal, it is evident that the

two
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two forces which move thefe two Bodies muft
alfo be unequal ; thatis, the accelerating force
of Gravity in the one, will be greater than
the accelerating force in the other ; or which
is the fame thing, (fuppofing the Bodies e-
ual) the Comatus that the one has to
Emwnwards, will be ftronger than the Conatus
that the other has to go downwards, that is,
the Gravity of the one will be greater than
the Gravity in the other.

Now this is the very cafe in hand ; for we
find by the Obfervations of Pendulums, that
a Body Vibrating in a Cgcluid here, will
perform its Vibrations in fhorter time, than
when it Vibrates in the fame Cycloid at the
Equator ; and therefore it is a demonttration
that the Gravity at the Equator is not fo

reat as it is here. Which if the Defender

d well underftood, he needed not to have
troubled himfelf about the making of other
Experiments, fince there can be none that are
more nice than this. For tho’ the difference
of time for one fingle Vibration be very infen-
fible, yet this difference being often repeated,
will come at laft to be very fenfible, and by
obferving it for a longer time, we may come
to as greatr exaftnefs as we pleafe.

From this we may conclude, that there can
be no experiments made which will more nice-
1y determine the different Gravities at the E-
quator and here, than what is to be done by
obfervations from Pendulums ; and that no

body
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body will fpeak againft fuch Experimens, but
they who do not underftand them. Buc
however we will now confider the Experi~
ments the Defender would have made to exa-
mine the difterent Gravities here and at the
Equator.
He tells us, he would not have it made by
a Balance or Scales, but by fuch powers as do
not immediately depend upon Gravity, as
Springs or other Engines, Rarefattions, or
ugmt.{%ever has the force to raife, fuftain, or
remove, ponderous Bodies. But how does
this Author know, but thefe Springs and En-
gines may change their force alfo at the E-
quator, and fo be able to raife no greater
weight than they will do here. Has not the
weather a very great efleCt upon the Elafticit
of all forts of Springs, which it alters accurd}:
ing to the drynefs or dampnefs of the Air?
And can we be fure that the fame Spring in
fo different Climates and {eafons, will pre-
ferve the fame Elafticity ? But granting that
Springs would not alter their Elafticity in
different Climates and feafons, yet the diffe-
rence between the Gravity here, and that
which is at the Equator is fo fiall, (the one
being to the other as 690 to 689) that the dif-
ference of their effe€ts would be {carce fen-
fible. For let us fuppofe that a weight here
extended a Spring to the length of an inch,
the fame weight would not draw it out o far
at the Equator, by 4= of an inch, which
quan-

27%
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quantity is fo fmall, that we fhould need good
Microfcopes to perceive it.

The next Experiment the Defender would
try, is that of the Barometer ; for he thinks
the Mercury thould fink much lower there
than with us, or indeed, to nothing if the
height be comparatively fo great as 1s fuppo-
fed. It is hard to conceive, why the Mercury
fhould fink lower at the Equator than it does
here. T cannot fuppofe he concludes fo, be=
caufe it is lighter there than here; for upon
that account it ought to rife higher, neither
can I fuppofe that he thinks it ought to fink,
becaufe the Air is not {o high there as here;
for the Air turns round the Earths Axis as
well as other Bodies, and therefore it muit
have a Centrifugal force asthe reft have ; and
where this Centrifugal force is greateft (which
is under the Equator) it will rife higheft from
the furface of the Earth. Since then we can
{ee no way by which he can prove this pa-
radox, we muft leave it, and defire him to
make it out in his next Book.

There are fome other Experiments, that
the Defender would try to know the exaét
Figure of the Earth; as for inftance, He
fays, ¢ the height of the Equator fhould
¢«’'make a different Horizon (as to the Hea-
« vens, or the Earth and Seag Eaft and Wett,
¢« from North and South, the Figure of the
¢« Earth being a Sphere one way, and a Sphe-
¢ roid the other, the Sea alfo muft be feven-
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On the Theory of the Earth.

teen miles deeper at the Equator than at
the Poles. Then in reference to Rivers,
the motion of thofe that rife near the E-
quator muft be fwift and rapid, buc very
flow muft the motion be of thofe that a-
fcend to it, if at all they can be fuppos’d to
climb fo great a Hill

“ The great River of the Amazons rifes
five degrees from the Equator, yet runs up

to the Equaror with a vaft load of Waters.

Rio de Nigro has a longer courfe againft
the bent of the Earth, and crofling the
Equator falls into the Southern Sea. 'The
Nile in Africk crofles the Line, and has a
long ceurfe on this fide of it. Rivers do
not rife higher by a natural courfe than
the Fountains head, and Hydrographers
do not aflign above two foot in a miﬁi for
the defcent of Rivers: but upon this Hy-
pothefis, there will be fourteen or fifteen
foot for every mile in Rivers defcending
from the Equator; which is a precipitation
rather than a Navigable Stream. Suppofe
(fays he) a Canal cut from the Equator to
the Poles ; it would be a paradox to fay,
that water would not flow in this Canal
having fourteen or fifteen foot defcent for
every mile ; but it would be a greater Pa-
radox to fuppofe, that Rivers would rife to
the Equator, and with the fame celerit
as we fee they do upon an afcent of é
many feet.

T Thefe

n
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"Thefe are the Defender’s thoughts on this
fubje&t: it is fcarce imaginable how any one
fhould be fo forward in defending the Theo-
ry, that appears {o entirely unacquainted with
Nartural Pﬁilﬂfophy, as this Author does.
However, if it be not too late for him to
Jearn, 1 will do what I can to inform him,
and confider what he has faid.

His firft thought, that there fhould be a
different Horizon, as to the Heavens, the
Earth and the Sea, Eaft and Weft, from
North and South, the Figure of the Earth
being a Sphere one way and a Spheroid a-
nother, is fuch unintelligible language as
would puzzle a Mathematician to imagine,
how it were poffible for a Man to put fuch
words together, with a defign to mean an 'I

i e we o =

LI
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thing, But however, if I may humbly guels =
at what this incomprehenfible Gentleman in- =~
tends; 1 fuppofe he would fay that the Se- }
&ion of the Earthis a Circle one way, and E
an Ellipfis the other. .
Now I can eafily demonftrate, that if the :
Earth were a Spheroid, any point of it would -
have no other Horizon than what fome
would have a Sphere, whofe Axis is in the -
Axis of the Ellipfe ; thus, [ Fig. 15. PlateV1L. ]
Let A E B be an Ellipfis, E F a Tangent to
it in the point E, to which erett the perpen-
dicular E C meeting with the Axis 1n C at
the Center C, and the diftance CE, defcribe
a Circle; it is plain, that this Circle will be
touched

e ——
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touched by the ftreight line EF in the point E,
and if both the Ellipfe and Circle were turn-
ed round the Axis A B there would alfo be a
Spheroid and a Sphere generated ; both which
would have the fane Plane touching them
in the point E, becaufe the periphery of a
Circle whofe Radius is DEP would be in
both their furfaces, and the Ellipfis and Cir-
cle touch one another in the point E, that 18,
becaufe the Horizons at E are fuppofed to be
in the Plane which toucheth tge Spheroid
and Sphere in that point; both thefe %igurﬁs
will have the fame Horizons. The fame thing
is demonftrated of any other point.

As for his other thought, viz., That the
Sea ought to be feventeen miles deeper at the
Equator than at the Poles; he would have
done well to have offered us fome of his abe
ftrufe reafons why it ought to be fo, for a
common Reader, that is not ufed to his pro-
tound way of thinking, cannot eafily per-
ceive any, for he will not fuppofe without any
arguments for it, that the Channel of the Sea
is exaltly of a Spherical furface, but rather
think with the reft of mankind, that it is
raifed after the fame manner that the furface
of the Sea is, and is further diftant from the
Center at the Equator than at the Poles.

His next is a very ftrange thought about

wvers.  For (fays he) if the Earth were of

broad Spheroidical Figure, and if we
thould fuppofe a Canal cut from the Equator
& 2 te
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to the Poles, it were a paradox to fay, that
the water will not defcend from the Equator
to the Poles; but it would be a greater to
{fuppofe, that Rivers would rife from thence
to the Equator. Well, if this be a paradox,
T hope he will thank me if I teach him how
to folve it

For the greater cafe and clearnefs, let us
fuppofe the matter of the Earth firft to have
been fluid. If this matter had no Centrifu-
gal force, it would fettle its felf into an uni-
form fmooth (tho’ Spherical) furface; but
the Earth being turn’d round its Axis, and all
the parts of it by this rotation acquiring 2
Centrifugal force, and thofe at the Equator
having a ftronger force to recede from their
Axis than thofe towards the Poles; it is evi-
dent, that the fluid at the Equator would rife
no higher than that towards the Poles, and
the finid would fettle its felf into a broad
Figure; as is here reprefented, | Fig. 16. Plate
VIIL] where, £ Q reprefents the Diameter
of the Equator, PP its Axis.

Now this being the Figure which arifes
from the force of Gravity joined with the
Centrifugal force, it is evident, that as long
as thefe two caufes continue to aét, this Fi-
gure will remain the fame, and the fluid will
not alter its pofition nor defcend from A o
P ; but that caufe which firft brought it into
fuch a pofture, will always preferve it in the |
fame. Or if we fhould fuppofe this Figure

| altEr’dg
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On the Theory of the Earth.

alter’d or chang’d by any external force, fo
that the Diameter of the Equator was made
fherter ; it is evident, that afloon as this ex-
ternal force is taken off, that the fluid being
atted by the two already mentioned forces,
will immediately reftore its felf into its for-
mer natural figure; and the parts of the
fluid will never come to an equilibrium one
with another, till they fettle {o as that the
?phemid have the fame furface it “had be-
ore.

Let us next fuppofe this fluid Spheroid to
be chang’d into a folid one, all except one
Channel extended from A to P, and as dee
as you pleafe: The fluid in this Channe
having the fame forces to aét upon it, accord-
ing to the fame direftion, and in the fame
manner, will ftill keep the fame pofition,
without ever changing its figure, and every

art will remain in the fame place that it was
11 before ; it being indifferent to the fluid in
the Channel A P whether the matter nexg
it be fluid or not fluid, folid or not folid.

By this, I hope it will appear no paradox
to fg}’, that if a Channel were cut from the
Poles to the Equator, that the water would
not run from thence down in this Channel to
the Poles. 1 will next make it appear no pa-
radox, to fay, that water may be made to run
from the Poles to the Equator. It is well
known, that (whatever be the Figure of the
Earth) water will not run from the Land to

53 the
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the Sea, except the Land be raifed higher
than the Sea, and be made to incline to it.
Let us therefore fuppofe that BMNO A
Fig. 17. Plate VIIL| were the furface of
the Land raifed higher than the Sea, but al-
ways inclining to it dll it meets with it in .
It is plain, that whatever water is at B, will
endeavour to approach to the furface P A as
much as it can, and fercle it felf there in its
natural figure ; and becaufe the point M is
nearer to the furface P A than B, the water
muft move from B to M, but the point N be-
ing nearer to the {urface into which the water
does naturally affe€t to fectle its felf: it 1s
evident, that this water will likewife move
from M to N; after the fame manner and
upon the fame account, would the water move
from N to O and from O to /AE, it fill
coming nearer to the furface upon which it
would naturally {pread it felf, that is, it
would move from the Poles to the Equator.
'Thus, 1 hope I have made it manifeft, that it
is no great paradox to fay, that the water
will move from P to A or from the Poles to
the Equator. I have infifted more largely
upon this point, that it may appear more evi=
dent to the Defender ; becaufe 1t feems he can-
not underftand fuch reafonings, unlefs they
are made very plain; for I had faid the fame
things in the Examination tho’ fomewhat
more obfcurely.

Before

.
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Before I leave this fubje&, I cannot but
obferve, that tho’ our Author perhaps is very
well acquainted with the Antediluvian Geo-
graphy and the rife of its Rivers, yet it
feems that his skill is not very great in the
modern. For he makes Nilk in _Africk to
crofs the line, whereas it he had confulted
the modern Geographers and their obferva-
tions, he had feen that the Nil rifes fome de-

rees on this fide of the line, as it is to be
feen in Ludolphus’s Map of Ethiopia.

After this fine difcourfe of our Authors
about the afcending of Rivers towards the
Equator, to conclude the argument he fays,
that if this difference of Pendulums were
found, it will ftill bear a difpute from what
Phyfical caufes it proceeds. He indeed may
difpute it, and perhaps will never come to
know it as long as he lives, but I believe
very few elfe will ever doubt, but that it
proceeds from a greater Gravity in the one
place than there 1s in the other; efpecially
fince it can be prov’d from demonftrative
principles, that if there be two Pendulums
of equal lengths that Eertorm their Vibrari-
ons in unequal times, that the Gravity where
the fwifteft Pendulum Vibrates, i1s greater
than where the floweft is. This I fay can be
demonftrated from moft evident and Geome=
trical principles; and if the Defender does
not underftand them, it will be his wifeft
courfe ro fulpend his judgement till he has

4 learn’e
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learn’t as much of the Elements of Geome-
try and Mechanifm, as will qualify him to
comprehend them.

I not only prov’d this variation of Gravity,
from its eiﬁ‘:«.?t upon Pendulums, but I allo
fhew’d the caufe of it, and that it muit be fo
upon fuppofition, that the Earth turns ruunci‘
its own Axis. For all Bodies that turn round
an Axis, endeavour to recede from that Axis;
and becaufe at the Equator Bodies moved
{wifteft, the Circles there being greateft, this
Conatus or Centrifugal force would be alfo
greateft ; now this force at the Equinottial
ating direCtly againft the force of Gravity,

which it does no where befides) it is evi-

ent, that upon this account Gravity muft be
lefs there than any where elfe. Upon the
account of this diminugion of Gravity it muft
follow alfo, that the Diameter of the Equa-
tor will be greater than its Axis, or that the
Matter at the Equator rifes higher than at
the Poles.

The Defender fays, that this is agreed and
own'd on all hands, in cafe there were no
impediment to hinder the rifing or retroceffion
of the middle parts ; but (fays he) the Zheo
r4# did believe, that the Vortex was of a
fhorter Diameter there than thro’ the Poles,
which hindred the rifing of the fluid. What
this impediment is, or what thould occafion
this ftraitnefs of the Orb ac the Equator I
know not; I hope the ﬂmr{ﬁ does not fup-
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pofe that there is a great iron hoop at thofe
ts, a folid ring like that of Saturns, which
eeps in the fluid from rifing. Yet how it
fhould be elfe kept in is beyond my skill to
guefs; I with he would explain this more at
length, that we might know what he means

by it
yBut let us fuppofe this ftraitnefs of the
Orb at the Equaror, and fee what will follow
from it; [ Fig. 18. Plate IX.] Let ACB re-
prefent che Earth, firft of a Spherical Figure :
EFGH a fluid Orb of Air which furrounds
it, which we will fuppofe ftraiter at F' than at
E and G; Let A B be the Axis of the Earth,
becaufe the matter of C has a greater endea-
vour to recede from the Center than the mat-
ter any where elfe upon the Earth; itis evi-
dent that this matter muft prefs ftronger up-
on the fluid immediately above it, than the
matter at other parts can do upon the fluid
immediately above them; and becaufe the
matter of the Earth is much more folid than
the fluid Air, it is plain, that the Fis motrix
or abfolute force that the matter of the Earth
has to recede from the Center, will be great-
er than the abfolute force that the Air has
to recede from its Center; it is plain upon
this account, that the Air muft yeild to ir;
but according to the Zheorift the Air cannot
rife higher than F, thercfore it muft recede
towards E and G, and leave room to the mat-
ter at C to rife up to M by which means it
is
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is evident, that (this matter thus rifing at the
retroceflion of the fluid Air) the fclic% matter
of the Earth muft fertle its felf in the form
of a broad Spheroid. ‘Thus, from the Zheo-
rifts own principles and fuppofitions, I have

rov’d that the Earth muft be higher at the
Equamr than at the Poles.

The Author tells us, that thofe who affirm
that the Earth is in form of a broad Spheroid,
will allow of no Portices to the Planets; but
then (fays he) they muft aflign fome other
fufficient caufe to carry the P%anezs in their
Periodical motions with the fame velocity for
innumerable Ages about their common Cen-
ter; and the Secondary about the Primary;
as alfo what gives them their diurnal rota-
tion, and the different pofition of their
Axes.

I thought that this Defender had been bet-
ter acquainted with the hiftory of Philofophy
for thefe twelve years paft, than it feems he
is. One would think that he had done no-
thing but por’d upon the Theory all this
time, fince he is not acquainted with what is
known to every body that pretends to Philo-
fophy now a days.

He may find feveral hundreds of people
that can tell him, that there are other caufes
found for the Ceeleftial motions than the #or-
tices, which will eafily explain all thofe Phe-
nomena he has juft now mentioned. 'The
caufes why the Planers move in Elliptical g'h
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bits are now difcover’d; it is known why
they move fwifteft ac their Peribelia, and
floweft at their Aphelia. The caufe of the
proceflion of the Equinox is now no longer a
myftery; and (which is for our purpofe) it
depends upon fl:u'im:ipl.:::-; that ruin the 7peo-
riff’s Figure of the Earth, and affert the di-
re€t contrary, making it in the form of a
broad Spheroid.

The motion of the Moons Apgreon forward
and of its Nodes backwards, its variation, and
all its other motions, are eafily accounted for
by the fame caufes, none of which could
ever be made out by the Vortices. For by
them we can’t anfwer the firft queftion the
Defender puts, viz. What is it that carries the
Planets round the Sun with the fame velocity
for many Ages? Nay, fuppofing that we were
altogether ignorant of any other caufe, yer
it is no hard matter to prove, that the Portices
can never be the caufe of the Ceeleftial mo-
tions ; and therefore there being no Vortex,
there can be no fuch thing as a ftraitnefs in
the Orbit at the Equator, which the i"ﬁewiﬂ
and the Dgg‘fndsr fuppofe. But if I fhould
allow them both their Vortices and the ftrait-
nefs of their Orbs, I have already prov’d,
that they will fignify nothing to their pur-

fe.

IJn'I‘he Defender tells us, that this reafoning
about the Figure of the Earth depends upon
the Theorif’s Hypothefis, that the Globe of

1t
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it was once fluid ; and from thence he pre-
tends to confirm the Theory: For fays he)
uneither Figure of the Earth, oblong or dblate, can
be proved from the voration of the Earth and its
Gravity, without fuppofing the Globe formed into
that [bape before it came to be laded and ftiff-
ned with Rocks and fﬂ#_}' Mountains y and there=
fore upon both Hypothefes it muft be allowed, that
there was [uch a time:, (uch a flate of the Earth
when its tender Orb was capable of thefe impref=
Srons and dinodifications, and that Orb muft bave
len above the waters not under them, wor radicas
ted to the bottom of them 3 and in the laft place,
this concretion upon the waters (fays he) mu
have been throngheut all the parts of the Earth, for
there is no reafon why one part of the fluid  foould
be covered more than andther y [o (fays he) that
in effedt we muft [uppoley that all the watery Globe
was ar firft covered over with an Earthy concre=
tion : Now this being admitted (fays he) we
bave confirmed the main point of the Theory,
namely, that the A.!Z 5 was at firft covered over
with anw Orb of earth; and if we will grant bin
this be will componnd for the veff.

He is a little too unreafonable in expecting
grants of fuch things as are altogether pre-
carious, and affirm’d without {o much as a
thew ofan argument. My bufinefs was to prove, ‘

that he had deduced a wrong conclufion from
his own Hypothefes and Principles; and
therefore, fuppofing that the Globe of the
Earth was once fluid, I prov'd from thenlce,

: that
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that it muft have fertled it felf into the figure
of a broad Spheroid, and not of an oblong
one.

But yet I demonftrated, that fuppofing the
Earth to have been partly fluid and partly
dry, as it is at prefent, that even in that cafe,
the Figure of the Earth muft be Spheroidi-
cal, becaufe we obferve that the Land is very
nearly of the fame Figure with the Sea, (on-
ly raifed a little higher, that it may not be
overflowed) and com fes with it the fame
folid, but the Sea being fluid will fettle its
felf into juft fuch a figure, as if the whole
Globe were fluid, thatis (as I have demon-
ftrated) its furface will be the fame with that
of a broad Spheroid ; and therefore the Land
which is of the fame figure will'be fo like-

285

wife. And thus 1 hope I have prov’d, that

whether we fuppofe the Earth to have been
at firft entirely fluid, or to have been com-
pos’d of parts fome folid and fome fluid, that
trom either of thefe fuppofitions it follows,
that the Figure of the Earth muft be directly
contrary to what the Zheoriff afligns. |

But (fays our Author) if the Earth was
from the beginning in this prefent form, firm
and folid, (as it is now) Rocky and Moun-
tainous, then the queftion 1s, how the Parts
or Regions of the Earth about the Equator,
could be raifed above a Spherical figure or
into an oblate Spheroid ; fuppofe then the
waters raifed by the circumvolution of the

. Earth,
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Earth, how was the Zerra firma raifed, or
how could it be raifed by that or any fuch
caufe. 'Thefe queftions (fays he) are no
matter of difficulty to the Zheoriff, who fup-
pofes the firft Earch to have covered the Wa-
ters, and to have taken their fhape (what-
ever it was) as upon a mould.

However eafy they may be to the Zheoriff
I afiure him that they are much eafier to me,
who fuppofe that God Almighty raifed the
Land at the beginning, when he form’d the
Earth into the Figure it has at prefent, which
otherwife could never have riFe_n of its felf.
The dry Land therefore was raifed and for-
med into a Sphercidical Figure by its wife
Creator, on purpofe that it might not be over-
flow’d by the Sea at the Equator, which (asI
have prov’d) muft of neceffity have been
higher there than at the Poles; and therefore
if the Land ar the Equator had remain’d in a
Spherical Figure, no higher than that which
1s at the Poles, the Sea muft of neceflity
have rifen above ir, and fpread its felf upon
it like an Inundation. Tt was therefore wife-
ly orderd by the Divine Providence, that
not only the Sea but the Land alfo thould
be form’d into a broad Spheroidical Figure,
on purpofe that it might not be overflow’d
with Waters. '

That the Readers might obferve the Zhes-
rift’s great skill in drawing of confequences,

and how well his Oval-figur'd Earth was fup-
ported
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ported with reafons ; I gave them his argu-
ment thus, Al bodies ? reafon of the Earths
diurnal rotation, do endeavour to recede from the
Axis of their motion, but by reafon of the preffure
of the Airy and the ftraightne(s of the Orb, they
canpot recede fromthe Axis of their motion, there-
fore they will move towards the Poles where they
will came nearer to the Axis of their motion, that
isy, Becaufe all bodies endeavour to recede from the
Axis of their motion, therefore they will endea-
vour to go to the Axis of their motion. In an-
{wer to this, the Defender {ays, that the Zheo-
rift aflerted, that all Bodies did conari a ceniro
ui motus recedere, which I have render’d, en-
deavour to re::e:cfe from the Axis of their mo-
tion ; and by changing the word Center into
Axis, of plain fenie (fays he) I have made
non-fenfe; and then bhe is fo free as to own,
that the conclufion will follow from my own
words, but not from thofe of the Zheoryf. 1
own, that I chang’d the word Center into
Axis, not carelefly but willfully, with a de-
fign not of making it non-fenfe, but better
{enfe than it was before. For we never fay
that a Sphere turns round about its swz Cen-
ter, for Bmt would be plain non-fenfe indeed,
but round about its ew# Axis; for we cannot
{o properly fay, that a Body moves round a
Center as round an Axis, unlefs we abftract
from its Magnitude, and conceive it asa point.
‘The reafon is plain, for when any Body re-
volves, it is evident that every point of it
which
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which does not lye in the Plane of another
points Orbir, muft defcribe a diflerent Peri-
phery, which muit have alfo a diflerent Cen-
ter, fo that all thofe Centers are placed in one
line, which is therefore call’d the Axis of the
Bocfies motion 3 about which, Bodies are faid
to revolve much more properly than about a
Center : however, this Rut or fays, that by
changing the word Center into Axis, of plain
fenfe I have made non-fenfe. This Gentleman
feems to be fo extreamly paradoxical, that I
have often fufpetted he muft have a different
method of judging what is fenfe or non-fenfe
from other people, if he has it, it were but
fair to fhew it, that we may know when
things will be agreeable to his Criterion, or
when they will not ; if he thinks it non-fenfe
to fay, that Bodies do endeavour to recede
from the Axis of their motion, it is my
comfort to have fome good Mathematicians
on my fide, who think otherwife: I need on-
ly mention one of them, whofe very name is
enough to defend me, viz. The greateft Geo-
meter and Philofopher of the Age, who ufes
this way of fpeaking very often in his Phili-
fephie Naturalis principia  Mathematica, - for
which he needs go no further than page 8.
where it is faid, Gyrantiwm partes omnes conan-
tnr recedere ab Axe motus.

But however, let us reaffume the word
Center, and fee if the argument will appear
more plaufible, or feem to conclude bf.-t}:er

than
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than it did by ufing the word Axis: Al
Bodies by reafon of the Earths diurnal votation,
do endeavonr to vecede [rom the Center of their o=
tion, but by veafon of the preflure of the Air and
the firaitnefs of the Orb, they cannot recede from
the Center of their motion, therefore they will go
towards the Poles, and move in a Circle where
they will be nearer the Center of their smotion. 1
hope I have not now chang’'d his words, but
have delivered bis true meaning; I leave the
Reader to judge if it is not excellently well
concluded, and if the connexion be not fo e-
vident, -that it needs no Comment to make it
out.

Now fuppofing, that the Zheoriff had rea-
- foned well all this time about the Earth, and
had deduced its true Figure from its true
caufes ; yet I demonftrated, that all this will
not make Rivers run from the Poles to the
Equartdr, for a reafon that I will take the li-
berty here to repeat, that we may compare 1t
with the Dgﬁm};s anfwer ; The demonitra-
tion is this:

'The Rotation of the Earth round its own
Axis being ftill the. fame, the caufe which
- thruft the water from the Equator to the
Poles, will alfo continue the fame and invari-
- able, and by confequence it will hinder the
water from returning again towatds the E-
quator; and therefore, fuppofing that the
Earth was formed into an Oval-figure, yet
there could not be lﬂIHY courfe for the Rive?;

or
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for only fo far would the water afcend to-
wards the Poles, till the force which protrud-
ed it that way, came to be in Equilibrium
with its Gravity, and there it would ftop,
neither afcending farcher or defcending again,
as long as the fame caufe continu’d to att;
that is, fo long as the Earth turn’d round its
own Axis in the fpace of twenty four hours.
But if the Earth fhould ceafe to move round,
then indeed, in that cafe and no other,
would the water return to the Equator. For
Jer the figure P AP Q [ Fig. 19. Plate IX. ]
reprefent the Earth, PP the Poles, /A Q the
Equator, B a body vpon the furface of the
Earth. 1 chink it is evident, that the body
B will fo far afcend towards the Poles, till
the force that protrudes it that way, be in E-
quilibrium with the force that draws it to the
Equator. For if at B one were greater than
the other; for example, the force which
draws it towards the Poles, were greater
than its gravity or its tendency towards /E,
then it would fill move towards the Pole
¢ill both forces come to aét equally, an
there it would reft as long as thefe two for-
ces continued in Egquilibrium, which muft be
fo long as the Earchs diurnal motion lafts;
now whatever Bodies either folid or fluid, are
brought and lay’d upon the furface of the
Earth at B, thefe being drawn or pufht with
the fame accelerating force either to the Pole
or to the Equator, that the firft fluid had
which
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which was conftituted at B, the fame caufes
continuing to act upon both, they will reft
there alfo, and confequently will not defcend
to the Equator.

The Defender thinks he has tranferib’d this
reafon very briefly thus; The fame caufes which
caft the Abyfs or the Ocean towards the Poles,
will alo keep the Rivers from defcending from the
Poles 5 and then he aniwers, that there is no
parity of reafon betwixt the A‘éyf or the Ocean,
and the Rivers. We fee (fays he) in the flux
and reflux of the Ocean, it bath not that effeit
upon Rivers nor upon Lakes, nor upon leffer Seas,
yet the circumrotation of the Earth continues the
fame : He adds, That my confounding the Ocean
and Rivers in the Antediluvian Earth is fo much
the worfe, (eeing there never was an Ocean and
Riwers together in that Earth; while (fays he)
there was an open Ocean there were no Rivers,
and when there were Rivers there was no open
Ocean, but an inclofed Abyfs 5 He concludes at
laft, That the' 1 make large tranfcripts there and
elfesvbere out of the Theory, yet 1 do not feem al-
ways to bave well digefted the method of 1t.

1 hope the Reader will obferve how unfair-
ly this Author is pleafed to deal with me, for
in all the argument 1 have not fo much as
once mentioned the Ocean: but the demon-
ftration was univerfal and reach’t all forts of
Bodies, whether they be in the Abyfs or on
the furface of the Earth. My words were,
that whatever Bodies either fluid or folid, if

Ua brought
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brought and lay’d upon the furface at B, be-
ing drawn or pufht with the {ame accelerating
force, that the firft fluid had which was con-
fticuted at B, the fame caufes continuing to
a& upon both, they will reft there alfo, and
not §Efcend to the Equator. Where is it
now that 1 have confounded the Ocean with
the Rivers? Or is there any thing in thefe
words, by which it appears that 1 have not
digefted the method of the Theory ? There
is one of this Authors acquaintance, that is
pleas’d to tell us, that difingenuity In exa-
mining the Writings of another Perfon falls
more heavy in the conftruétion of fair Rea-
ders, upon him that ufes them, than upon
Refletions him that fuffexs them: If it be fo, this Gen-
f;’i’,ﬂ"ﬁ tleman may eafily know, what thefe Readers
# will think of him.

However, it feems he thinks, that tho’
none of the water return’d to the Equator
while the Earth was at firft fluid, and had put
on its Oval-fhape, yet when the firt con-
cretion was fettled upon it, wharever water
was after that upon its furface, would then
defecend towards the Equator.  Why fo I
pray? What reafon does he give for this?
Had not the fluid which lay at B, the very
{ame caufes to keep it from defcending to the
Equator, that it had before, when the Earths
furface was all luid ? Was not there the fame
diurnal rotation of the Earth, in the fame
time, and by confequence the fame Centrifu-
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gal force ? Was there not the fame preflure
of the Atmofphere, and the fame ftraitnefs of
the Orb that was before? And in a word,
every thing the fame that kept it from de-
fcending in the former cafe, would alio pre-
ferve it in this in the fame pofition, what
reafon then can this Author give us for this
affertion ? Indeed, he offers us none; if he
has any, he keeps it as a fecret, which it
feems he will not communicare but to his
friends. 1 think he will do well to keep it
fecret for ever.

But, tho’ he will neither fhew us his own
reafons nor anfwer mine, yet that we may not
be altogether diffatisfy’d, he is pleafed to
Five us a fimilitude to explain it: « We fee P4 55.
¢ (fays he? in the flux and reflux of the %
¢« Qcean, (let the caufe be what it will) it
¢ hath not that effet upon Rivers, nor upon
« Lakes, nor upon lefler Seas; yetthe cir-
« cumrotation of the Earth continues the
« fame.” Is there any parity of reafon here
between the flux and reflux of the Sea, and
the defcent of the fluid to the Equator? Or
does he think that the flux of the Sea arifes
only from the rotation of the Earth? If he
had ftudy’d true Philofophy but half {fo much
as he has done the Theory, he might have
known thatr the Tides of the Sea are caufed
by the ation or atrraétion of the Moon upon
ir; and becaufe one part of the Ocean ('t:}ein?1
dire€tly under the Moon) is more attrate
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by it than the reit, the Ocean there muit
fwell, and the water will run from the other
parts of it, unto the place which is moft at-
erafted. Now in Rivers, Lakes, and narrow
Seas, there being no difference of atcraétion
in any of its parts, (they being all fo narrow
that the Moon cannot act ftronger upon one
fide of them than the other) it is plain, that
po part will fwell more than another, and
the waters will not rife higher, nor move
from one place to another, by reafon of this
equal attration.

Perhaps, this maiy be a lirtle obfcure to this
Author, who as it feems does not underftand
the true caufe of our Tides; but it not being
my bufinefs to explain thefe things at large, 1
will refer him to an excellent difcourfe of
Mr. Edmund Halleys, which he made to K.
gﬁiﬁﬂi‘, when he prefented him Mr. Newton's

ook of the Principles of Natural Philo-
fophy.

He tells his Reader that 1 ought to have
given a better notion of Centrifugal furce than
what 1 have done ; For he quotes page 91. of
the Examination, where it is faid, that the
Cenrrifugal force or that force by which a

Body is drawn towards the Center; and in the -

next Page it is faid, that by this Centrifugal
force Bodies endeavour to recede from the
Center of their motion, which is true, but
contrary to what I {aid before,

He
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He needed not have gone fo far as the 2d.
line of the next page, to have found our the
true notion of a Eenrrifugal force; for if he
had repeated the words immediately follow=
ing his firft quotation, he might there have
found it. But if he had done fo he had loft
his aim, and the Reader would have per-
ceived that it was not a confufion in my no-
tions, but only a fault of the Prefs. T will
here repeat the fentence, that the thing may
be fet in its true light, Jf 2 Body (faid I) re-
wolve freely in a Circle about a Centery as the
Planets do about the Sun, its Centrifugal force, or
that force by which it is drawn towards the Gen=
tery will be akways equal to its Centrifugal force
by which it doth endeavour to recede from the
Center. A candid Reader would have imme-
diately imputed this to nothing elle but a
fault 1n the Printing, and inftead ot the firft
word Centrifugal force, he would have feen
that the word Centripetal force ought to have
been put, as the very fenfe would eafily have
dire€ted any one that had the leaft acquain-
tance with this fubjett.

After this the Defender tells us, that 1
might have fpar’d what I have tranfcrib’d
from other Authors, about calcularing the di-
minutions of Gravity made bci,r the Centrifu~
gal force in different Laritudes, thele being
needlefs to the confutation of the Theory.
Why fo I pray? Are they not to the purpofe?
Or do they not anfwer the intended defign,

U 4 which
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which was to find out by a Calculus the dif-
ference of Gravity in different Latitudes, and
from thence to confirm our Hﬂ)botheﬁs, by
comparing Calculations with Obfervations,

and feeing how the one agrees with the o-
ther? Well, but T am blam’d for tranfcribing
them from other Authors. T hope he does
not think them the worfe for that; or that
1 cught not to make ufe of them as argu~
ments againft his Theory, becaufe they were
{aid by others. He might indeed have juft-
ly blam’d me, if T had publifhed them as
new notions or inventions of my own, and
told the Word [ expeéfed thanks for the difco=
weries, as a late Author has done; but I pre-
tended to no fuch thing.

It is well known that Mr. Newton was the
firft that made the difcovery, and thew’d the
method of Calculating the Gravity of Bodies
at different Lattudes, whom therefore I men-
tion’d as the fole Inventor. Mr. Hugens in-
deed 1 did nor name, feeing he had the no-
tion entirely from Mr. Newton, as that learned
Gentleman does freely acknowledge. But
after all this, I have not fo much tranfcrib’d
from thefe two learned Authors, as 1 have
endeavoured to explain their notions, and
make them intelligible to Men of lower capa=
cities.

Thofe two excellent and learned men, had
fomething elfe to do, and matters of greater
concern to mind, than to publifh their difco-

veries
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veries at large, fo that every Reader might
underftand them. I thought therefore thar it
would not be altogether difpleafing to the
World, if I endeavoured to explain their

297

Theorems about the Figure of the Earth,

and the effe€ts of Gravity join’d with a Cen~
trifugal force ; fo that they might become in-
telligible to thofe who underftand the Ele-
ments of Geometry and the common princi=
ples of Sraticks: and I doubted not but it
would be more acceptable, becaufe there has
not (at leaft to my knowledge) been any
difcourfe publithed of this nature in Engli/b.
Without doubt the Reader does now per-
ceive, how vain, empty, and incoherent, a
piece of Philofophy this Theory is; its prin-
ciples are falfe, fuppofitions precarious, and
the reafonings upon them, are all along fo
weak and ill grounded, that it is hard to
think that the Zheoriff himfelf can give any
credit to it; and yet (which is ftrange) he
profefies that he believes it more than he does
the Mbfaick Hiffory of the Creation; tho’
there is this great diflerence between them,
even fuppofing no infpiration in the cafe, that
there is nothing in the account that Muyfes
gives, but what 1s really poffible ; for accord-
ing to him the whole was perform’d by the
immediate hand of God Almighty, who
needs not the help of fecond caufes for fuch
a work; whereas the Zheoriff, who would
have it arife from Natural and Mechanical

prine
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"Archaol.
p-317.

principles, always afligns fuch caufes as are
utcerly infufficient for the propofed effect, and
generally fuch as would really produce the
contrary.

But if after all, the Theorifp will ftill infift
upon the truth of his Theory, and has no
mind to prove it himfelf; T would advife him
to find out fome new Defender, who can un-
derftand, and confider the force of an argu-
ment fomewhat better, than his laft feems to
have done, who (as it appears) has not fo
much defended the Theory, as expos'd its
nakednefs and his own unskilfulnefs.

However, fince the Zheoriff has fuch a high
opinion of his own performance, and {o mean
a one of the account given us by Mofes; be=
fore 1 end this difmurﬂ it will not be amifs,
to examine a little the notion he has given
(in his Archaologie Book 11, Chap. 8. 9.) of
the Mbfaick Hiffory of the Creation. Which
in fhort is this, That we are not to believe
the firft Chapter of Genefis in a literal fenfe ;
but that AJ;E‘.-‘ receded from the Phyfical we-
rity, as he calls it, and fpoke only reafoyudlinds,
that is in plain Engff'/b, there is not a word
of it true, the World being neither Created
nor Formed in the manner there recorded;
but that his Hiftory of the Formation of
Heaven and Earth was not contriv'd to be
aoreeable to the rruth, but to the notions and
difpofitions of the people for whofe uofe it
Was written. -

O
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Archaol,
P-318.

But fays the Tb&a;i{?, the Sacred Writers
do often fpeak in a Myftical, Allegorical, or
Metaphorical ftile, and according to the ca-
pacity of the people, and why might not
Mufes do the fame 1n delivering the Hiftory
of the Creation. 'T'o anfwer this, let us con-
fider in what cafes the Scriptures are to be
taken, not in a literal but in an Allegorical
and Metaphorical fenfe, and then compare
each of them with the prefent cafe, to fee if

there is any parity of reafon between them.
Firft then, the Scriptures are to be under-
ftood in an Allegorical fenfe, when their li-
teral meaning would imply a contradition,
either to fome other place of the Sacred Wri-
tings, which is moft evidently to be under-
ftood literally ; or to the nature of the things
fpoken of’; thus when God Almighty is faid
to have hands and feet, ears and eyes, to
move and walk, and to have the aftections
and paffions belonging to Men, all or any of
thefe fince they are a contradiftion, to the
Infinite perfe€tions of the Deity, can never
be undergf}od in a literal meaning ; tho’ there
thould be ftill fome fort of analogy berween
them and the thing fignified. We are fure,
that this confideration can have no place in
the Mofzick Hiffory of the Creation, which
moft cerrainly does neither contradiét any
other part of the Scriptures, nor is there any
thing Faid there but what is plainly poffible,
and can be performed by the Power of Gnl;il,
who
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who if he had pleas’d, could have formed the
World or any part of it (how great {oever)
in an inftant.

In the next place, the Scriptures are not to
be taken in a real and literal meaning, when
they fpeak according to the fyftem of ap-
pearances, and the notions which we draw
from our fenfes; Thus, when it reprefents
the Earth plain, and as having four Corners,
with the Heavens ftretched over it like a
Curtain. In thofe indeed, and in many other
fuch like places in Scriprure, it is certain,
that it was the defign of the Sacred Pen-
men, not to fpeak according to the reality
and nature of the things themfelves, but ac-
cording to the notions and opinions which
people received of them from their fenfes;
or indeed when the Sun is faid to move every
-day from Eaft to Wett, to Rife and Sett, to
ftand ftill, there is 'no neceffity of imagining
that all thofe things are really perform’d b
the Sun ; but there the holy Pen-men, as aﬁ
other Writers which do not concern them-
felves with Aftronomy, {fpeak according to the
fyftem of appearances, and as the Heavenly
motions are reprefented to them by their
fenfes, it being the common and receiv'd way
of fpeaking from which we are not to re=
cede, if we defign to be underftood; and
even all thofe Aftronomers who firmly be-
lieve the motion of the Earth, when it 1s not
their bufinefs to explain the true fyftem of the

: Univerfe,
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Univerfe, are forced to fpeak in the fame
Dialeét : and 1 believe we fthould fcarce think
a Man rightin his wits, that in writing or
{peaking upon any common fubject, inftead of
aying that the Sun rofe and fet, or chat it
came to the Eaft or went to the Weft of us,
would fay, that our Horizon moved till it
came above the Sun or went under it, or that
our Horizon turned round tll the Eaft or
Weft points of it came to be exatly under
the Sun.

Now this can never be apply’d to the Mo-
faick Hiftory of the Creartion, fince the method
of the Formation of the World could never
have appeared to our fenfes, and without a
Divine Revelation, we fhould have been ig-
norant of it to this day, and had never dif-
cover’d the order and method by which all
things were form’d. Mofes certainly wrote
that difcourfe on purpofe to give us a true no-
tion of the Creation, and therefore was to
{peak of things as they were really formed,
without any refpe€t had to appearances as
they would be reprefented to humane fenfes ;
fince there was no Man then in being to whom
they could have appeared, and 1 am of the
opinion, that if he had purpofely and direct-
ly wrote as much, upon the Syftem of the
World and the motions of the Heavens, as
he has done upon the fubject of the Creation,
all thofe who acknowledge the Divine Autho-
rity of his writings, would have been ob-
lig'd to believe it. The
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one for her felf; your Foot-man perhaps, or
fome one as mean.

Well, but fince the Fews were to have a
Cofmogonia, why fhould they not have been
taught the true one? O fays the Zheoriff, that
was by no means fitting, for they were an
ignorant, indocible people, and could never
have been taught true and folid Philofophy,
fuch as his own Theory is ; For let us feign
fays he, at leaft (and ’us but feigning at beft)
that our Theory is true, let us fuppofe the
Primitive Earth to have been made in the
fame form and manner as is deferib’d in the
Theory; had not Mbofes {pent his time well in
teaching fuch Philofophers? Can we fuppofe
that thofe Brick-makers, thofe who ftill {mels
ftrong of the Oinions and Garlick of Egypt,
thofe who could not diftinguith a Molren Calf’
from God Almighty; can we (fays he) fu
pofe, that ever they could have learnt the
true principles of things, or the Laws of na-
ture and moton? to have deliver'd thofe
things to them, would have been to caft
Pearls before Swine.

The Theorift may have as great thoughts of
his Theory as he pleafes, but it is my hume
ble opinion, that there is very litcle skill re=
quired, either in the Laws of motion or Na~
tural Philofophy, to underftand it,; as well as
he himfelf does: there is no neceflicy of 2
long proot” for this, fince we are fure there

are fome, that have not only read it, but even

A ftood
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ftood up in the Defence of it, that feem to
underftand as little of real Philofophy, and
lefs of Mechanicks, than the moft ignorant of
his Brick-makers. |
Let us now affume the fame liberty with
the Theorift, that he has done with Mofes, and
let us fuppofe that the Theorift thould get a
Congregation of Fews, who 1 believe are
ftill as dull as ever they were, and fhould be-
gin to Harangue them thus.
Be it known unto you Men, Brethren, and
Fathers, That this Earth which we now refs
with our feet, and find fo firm and folid un~
der us, was once a fluid Chaos ; that is (that
I may adapt my difcourfe to your low capa-
cities) a medly, or a confufed Mafs of Earth,
Water and Air, mixed and blended together:
How it came to be fo, or how longit con-
tinw’d in that ftate, I know as little as you
do ; only I am fure that it was once fo, and
I would have you take my word for it; at
laft, this diforderly Mafs came to {ettle, and
all Bodies took their place according to their
weight, the great heavy Bodies fell lowett,
and compm’f the innermoft folid; next to
them the Water took its place, and over it
the Oil foread it felf, above all there was a
huge thick Orb of Air, full of mud and earthy
particles, thofe by degrees fell down upon
the furface of the Oil, and at firft made a
thick flime, which thro’ time began to hard-
en, and compofe a firm and folid Cruft, over
: the
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the face of the Waters; that was able to
fuftain the weight of all the reft of the de-
fcending particles.

W hat deep reach of thoughtis requir’d for
the underftanding of this? How many, and
what are the Laws of nature and motion that
the Jews muft know before they can compre-
hend it? in my mind the lefs they knew of
thofe things, the fitter they would be to un-
derftand the Theory; at leaft, Iam fure they
would be more eaﬁ{y perfwaded to believe it.
We fee now that this way of reafoning as
the Zheoriff has apply’d it, is of no force a-
gainft the Myaick Hiftory, for his refin'd
Theory if it had been true, might have been
as eafily comprehended by the Fews, as the
plain and fimple Cofiuogonia of Mofes.

The Theoriyf perhaps may think, that 1
have here and eliewhere treated his Theory
with too much contempt and difdain ; but let
him confider how meanly he himfelf has
ipoke of fome of Mpofes’s writings, with how
much fcorn and derifion he has rejeéted his
Hiftory of the Creation; let him think how
plainly and openly he has ridicul’d the ftate
of Innocence and the Fall of Man; Jet him
compare what he has faid in the 725 84 and
oth Chapters of his Archeologie, Lib. 11. with
the harc{’eﬂ: Expreffions in this difcourfe againit
his Theory, and I am confident he will find
no reafon to complain of uncivil ufage.

X 2 His
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His Defender 'tis true, accufes me of hard
words and coarfe language, in faying that’s
falfe, that's abfuid, that’s ridiculons 3 whereas
moft of the Philﬂfoghers have been forced to
ufe the fame expreffions, infomuch that they
became Philofophical terms, and (till the
Defender began to write fo fmoothly) Men
were mever accounted rude and uncivil for
ufing of them. Nay, the Theorif} himfelf has
been fometimes pleated to deliver himfelf in
the fame manner, and I am fure that he has
handled the writings of fome excellent Men
with more feverity, than his Theory has met
with from me.

His rude treatment of Ariffotle may be a
fufficient teftimony of this, whofe Philofophy
he never mentions but with the greateft con=
tempt and fecorn: Tho the works of this Phi-
lofopher have been honoured with the gene-
ral commendations of all the Learned thro” fo
many Ages, and are juftly ftill valued by thofe
who have the greateft reputation either for
Polite or Philo%:)phical carning; His di=
feourfes upon Rhetorick, Poefy, and Politicks,
his Logick and Ethicks, are defervedly ad-
mired as Maﬁﬁr}PiEEﬂS in their feveral ways;
and tho’ his Phyfiology is not without errors
¥’e1: 1 am fure that there is more true Natura

hilofophy in his Mechanical queftions alone,
than in all the Theory. But if fome fort of
Philotophers are not acquainted with the
true value of this Author, yet the general re-

ception
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ception that he has found in all the Univerfi-
ties of the Chriftian World, might one would

rhink, have fecured him from the rude infules
of any private Writer. :

However, the Zheorift is not fadsfy’d with
expofing this great Man and his Philofophy as
they come in his way, but in order, as he
thinks to make him more contemptible, has
given us 2 fhort View or Catalogue of his er-
rors, It I fhould do fo with him, and fet
down a Colle€tion of all the errors that may

be found in his writings, they would I am-

afraid, tire the Readers patience, and make a
Folio almoft as big as the Theory.

At lafty he takes his leave of Ariffotle in
thofe very «civil terms, Vale Stagyrvita, femper
mibi eris malus Aftvonomus, Theologus pejor, Phy-
Srologus peffinns.

- It were eafy for me if I defign'd to be ill
natur'd, to change the word Sragyrita into
Theorifta, and then take my leave in the very
fame form : but tho’ I think the Zheorift far
inferior to Ariffstle, yet 1 am not for parting
with him in {o rude a manner; I acknow-

ledge him to be an ingenious Writer, and if

he had raken a right method and had made a
confiderable progrefs in thofe Sciences, that
are Introdultory to the ftudy of nature, I
doubt not but that he would have made a very
acute Philofopher.

It was his unhappinefs to begin at firft wicth
the Carteftan Phi[:::ﬁ}phy, and not having a

U 3 fuifi-
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fufficient ftock of Geometrical and Mechani-
cal principles to examine it rightlz", he too
ra.-ﬂmry believed it, and thought that there
was but little skill required in thofe Sciences
to become a Philofopher, and therefore in
imitation of Monf. Des Cartes, he would un-

* dertake to thew how the World was made, a

task too great even for a Mathematician,
All that I now defire of him, is to {pend
fome time in the ftudy of Numbers and Ma-
gnitude, Aftronomy and"Staticks, that he may
be the better able to underftand the force of -
my Arguments againft his Theory," after
wﬁich I doubt not but that he will eafily per-
ceive its errors, and have the ingenuity to ac-
knowledge them. But till then, all further
difputation between him and me, muft needs
be vain and frivolous, fince true reafoning in
Natural Philofophy depends on fuch Princi-
les as are demonftrated in thofe Sciences,the
ﬁ,nnwledgc of which he has not yet attained,
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Mr. Whifton’s New Theory.

N my Anfwer to the two Zheoriffs, 1 en=
deavoured ro fhew, that neither of them
had lic upon an Hypothefis which would folve
the Phenomena ot the Creation and the De-
luge, according to the Mofaick Hiftory ; and
that the ichemes they had drawn, might be
confuted by their own principles: I thought,
all that could be expetted from me was, to
thew, that both of ’em were unlucky in the
choice of their main Hypothefes, and un-

skiltul in the management of them.
But Mr. Whifton in the firft Paragraph of
his Vindicartion, has furpriz’d me with a new
X 3 diftin-
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diftintion between an Hypothefis and a Theory,
and tells me, That in a}?Tﬂhiy, (fuch as he
defires his fhould be thought) Wir and Skill
are qualifications not m;;?&::y, and wvery little to
be confidered therein. 1 this be allowed, all
Theories are unanfwerable: But upon pre-
fumption ﬂhﬂt every body is not of his %pi-
nion, 1 fhall perfift in making good my firft
Objettions againft him.

As to the account he gives of the Orngin
and Progrefs of his Wnrlg;he Perfons and
opportunities that were condacing to it, I.can
only fay, it thews too great a fondnefs for
his Theory ; and ’twas {carce worth his while
to trouble his Reader with fuch minute rela-
tions about it, efpecially after it was, as 1
prefume, already confuted. But however,
fince 1 have read this Hiftory of its Birth, I
am lefs furpriz’d at the miftakes I meet with
in it; fince that wery Learned Friend of his,
upon whofe Judgmem he feems chiefly to re-
ly, (for I dare venture to fay Mr. Newton
wont engage for the truth of all his Theo~
rems) has given the World reafon enough to
{fufpect him, none of the fhrewdeft Judges of
that part of Learning.

After Mr. Wh. %as duely inform'd his
Reader, by what fteps and methods he ac-
complifh’d  his wc}ne(ferﬁll performance, he
tells us, That 72 is a little (wrprifing, that Iof
all Men fbould in publick appear againft bim.
His Reader may, think, by this way of {peak=-

ng,
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ing, that there lay fome fpecial Obligations
on me to be filent, tho’ I declare 1 know
none; I never enjoy’d the happinefs of Mr.
Whijton's acquaintance, and therefore cannot
guels, what it is that thould oblige me more
than any other, to forbear publifhing Re-
marks on his Theory. *Tis true, I did and
always fhall refpe€t and honour him, as a
Learned and Ingenious Manj; but I hope he
does not think, that u;iu)n this account 1
ought to have fupprefled all Objeétions againit
his Philofophy. He feems to be of' opinion,
that it was my duty, privately to have com-
municated my difficulties to him by a Letter,
and not to have taken this publick method
of writing Remarks on the New Zheory. 1
declare, I am altogether infenfible of* fuch a
duty, and I don’t think, that I have trani
ﬁreﬁéd the rules of civility by what T have
one. It is commonly thought, that what-
ever any one publithes is fubmitted to the
judgment of its Readers, and any one of
them may take the fame liberty in publifhin
Remarks upon it, that its Author did at firl
in propofing it to the World: And fince I
am perfwaded that my Objeétions againit the
New Theory, are at leaft, as ftrong and con-
vincing as his Reafons are for it, T cannot {ee,
why out of a complement to Mr. Whiffon, 1
| fhould fupprefs them.
Mr. Whiffon fays, that I am deeply en-
gag’d againt his defign, thro’ a peculiar fund[:-
nefs
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nefs I feem to have for unaccountable Mira~
cles. If T had a mind to criticife upon words,
I would ask him what he means by unac-
countable Miracles, and whether there be any
that can be accounted for, lince it is the com="
mon opinion, that what can be accounted for
by natural caufes, is no Miracle. However,
I know no Miracles I am fond of] fave thofe
mention’d in Scripture ; and at prefent I am
only engag’d in the Defence of two of them,
viz. The Creation and the Deluge, and a
fondnefs for them feems not to be liar to
me ; fince tll this Age of World-makers,
Chriftians have always thought them fuch
works, as could never be produced by the
Laws of Nature and Mechanifm.

*I know indeed that there are fome, who
are not only for explaining the above mention-
ed, but even moft of the other extraordinary
events recorded in the holy Scripture, by na-
tural principles : But I dare fuppofe Mr. #¥i-
Ston would not willingly be purinto a Cara-
logue with fuch Authors. 1 could, and L
think wich juft Reafon too, tell him, chat it
he had not a peculiar fondnefs for his own
Theory, he would eafily perceive, that all
thofe things which he endeavours to deduce
from Mechanical principles, are not to be ex~
plain’d by fuch caufes. But I am willing to
pafs by his preliminaries, and enter upon his
argument.
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I firft objetted againft the New Zheory, that
the Chaos, which was the origination of our
Earth, could not have been the Atmofphere
of a Comet, fince the one is reprefented as a
dark caliginous Body, having darknefs on
the face of its Abyfs, and the other was a
tranfparent fluid, and was enlightned, if’ not
from its own Central Body from within, yet
at leaft by the Sun from without. To this
he Anfwers, that Comets cannot be changed
into Planets till their return from the vaft and
cold Regions beyond Sarurn; and he fays,
that we need not think that they wil be then
{fo vehemently hot, that they muft be light
alfo. If what he fays in another place is
true, I cannot buc ftill think, that they muft
be hot to fuch a degree, that they will alfo
be extreamly Luminous; for according to
him, the heat is fo great even after their re-
turn towards the Sun, that all the parts of
their Atmofpheres are 1n a violent agitation,
heavy and light, denfe and rare, fluid and
folid parts, are jumbled and mixed together
in the greateft confufion, thro’ the viclence
of the hear. 'This I think, is fufficient to

make us believe them very lucid likewife. ,

But fays he, folids preferve {ome of their heat
after their light is gone. But is it credible,
that the heat of the Central folid fhould be
fo great as to preferve its Atmofphere, at the
diftance of fome hundred thoufands ot’ miles,
in a continual agitation, and at the fame time

not

315



316

A Defence of the Remarks

not be light? Can we fuppofe that it will
raife vapours into its tail o the diftance of
many millions of miles, and after all imagine,
that it is not fo hot asto be lucid? This I
think would be as great a paradox, as any
that is to be met with among the Philofo-
hers.
: It’s known, that the intenfenefs of light
and heat is alwayigrnportiur;al to the denfity
of Rays that produce them, and that this
denfity, is in all places ina reciprocal propor-
tion to the {quares of the diftance of the
Bndiy, from which they proceed; and by
confequence it is plain, thac hear and light
muft be prodigioufly ftronger at or near the
furfice of the hot or lucid Body, than at a
great diftance from it; and therefore it is no
wonder, if the heat of a folid be very fenfi-
ble o a hand that is laid upon its furface;
when the Eye placed at a diftance from i,
cannot percetve 1ts light. But let us bring
this point into numbers, that we may fee it
more evidently. It follows from Mr. Whi-
fion’s own pofitions, that the hicat of the Cen-
tral folid muft be fo great, even before the
Comet arrives at its Peribelion, as to aCt upon
the Atmofphere at the diftance of 10000 miles,
and from thence to raife vapours into its tail
for many millions more; and therefore the
intenfenefs of its heat at rhat diftance, muft
be to the intenfenefs of the heat at the di-
ftance of ten miles, for example, as the
{quare




On Myr. Whifton’s New Tl.:ewy. 314

fquare of ten is to the fquare of 100000
miles, that is, as one to 1oooccooco. If
theretore the heat of the Central folid at the
diftance of 1ocooo miles had any fenfible
effect upon its Aumofphere, it muft be prodi-
gioufly ftronger at the diftance of ten mil
and therefore cannot be fuppofed to be with-
out light. -

He allows the Sun to fhine thro’ the At-
mofphere of the Cometr, whilft it remains
fuch; But then upon the Commencement of
the éreatiﬁn, when it began to move in a
Circular Orbit, it loft its pellucidnefs, and
became a dark and opake fHuid. How this
fhould come to be 1 know not, nor can I
difcover, why upon the change of the Co-
met’s Orbit from an Ellipfis to a Circle, its
Atmofphere thould be likewife changed on a
fudden from a clear and tranfparent fluid, to
a dark caliginous one. Immediately before
the change of the Orbit, even after it had
defcended from the cold Regions beyond
Saturn, he allows its Atmofphere to have been
{o bright and diaphanous, as that the Central
folid might have been feen thro’ it. It muft
be then a miracle and an unac:ountable one
oo, that could have caufed fuch an imme-
diate darknefs. It was alfo objeéted to him,
that his denfe and heavy fluid, could not be
the Mofaical Abyf{s; for it was at firft dark,
and afterwards enlightned, whereas his new
Abyfs after it was once dark, never again be-

came
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came vifible, being always covered with an
opake Cruft. Here he owns, that the word
Abyfs is not to be reftrained -to his denfe
fluid, but that it comprehends all that hetero-
ggneuus and hitherto muddy fluid, which was

neath the Earths future furface, where the
Spetator in the -Hiftorical Journal of the
Creation, is {uppos’d to have been.

Butr I defire him to tell us, whether this
muddy fluid was afterwards enlightned ;
whether the fame colleétion of Opake and
Earthy Corpufcles which produced a dark-
nefs on the furface of the denfe and heay
fluid, would not create alfo a thick darknefs
upon the furface of the muddy cne; whether
this darknefs would not continually encreafe,
as thofe Earthy and Opake particles came
clofer together, and when at laft they fell up- =
on, and enclofed this muddy fluid, and
form’d a Cruft (according to him) of 6o or |
70 Miles depth, whether they would not ex-
clude the iight from it for ever. 1

I had urg’d to him, that ’twas faid in Scri-
pture, Darkanefs was upon the face or the exterior.
turface «f the Abyfs, and that afterwards there
was light upon it. Now if Mr. Whiffen can-
not fhew us clearly an Abyfs from his prin-
ciples, whofe exterior furface was firft dark,
and afterwards luminous, I hope he will grant
that his Theory is not conform’d to the Mo-

faick Hittory. | .'"

Another

o
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 Another Argument againft the Theory,
was to this purpofe. If the Earcth was form’d
by she principles of Mechanifm out of the
Armofphere of a Comer, we muft allow the
whole fubfidence to be as leifurdly, and to
proceed by the fame fieps that the viclence
of its heat decreales, which would not then
(as he would have it) be compleated in fix
Years, nor indeed in as many Centuries; and
the Opake parts would take fo much time in
defcending and compofing the Cruft of the
Earth, that the Sun would always illuminate
(at leaft the upper Regions of its Atmofphere)
as freely as it does the whole Atmofphere of
Comets, while they are within our Obferva-
tion. He allows this to be an Argument of

ood force, and to deferve confideration ; and
Ee tells us, that if Comets were obferv’'d to
have no Aumofphere after their return from
the Regions beyond Saturn, betore they ar-
rive at their Peribelia again, then indeed this
reafoning were unavoidable ; bur feeing the
contrary is evident from Aftronomical Obfer-
vations, it cannot affe¢t his Hypothefis. If
he had deny'd any Propofition in my Argu-
ment, or any confequence drawn from it, I
{hould have known whart reply to have macif:;
but 1 cannot apprehend how this Obfervation
upon Comets does in the leaft affeCt my Ar-

ment, nor imagine to what purpofe it was

rought in here, but to amufe¢ fome thought-~
lefs Reader,

He

S¥Q
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‘He tells us farther, thar the Laws, Proper-
ties, and Operations of Bodies, which we
find eftablifhed here on Earth, do not univer-

obtain in the Atmofpheres of Comets.
This 1 own to be an Aniwer, not only to
this one Argument, but to all that can be faid
acainft his Theory. But may not any other

“Theory be defended at the fame rate 7 Might

not Dr. Buraet have maintained his Theor

this way? And when it was obje€ted againﬂ \
it, that heavy Bodies, fuch as Earth, Clay
and Stones, could not fwim upon Oil or
Water, would it not have been eafy for him
to have faid, that Bodies had then other
Laws, Properties, and Operations, than they
have now, and that it was at that time the
Law of Nature, that the heavieft Bodies
fhould fwim uppermoft, and the lighteft fall
to the bottom? Tho' one would think, that
it were as impoffible that there fhould be
fuch a Law of motion, as that a Propofition
in Fuclid fhould be falfe. It the Laws of
motion were arbitrary and changeable, why
fhould the Mathemaricians pretend to demon-
ftrate them as necellary confequences from
their principles? Let us fuppofe a Velfis in
one of Mr. Whifto's Comets, and two pow-
ers apply’d to its Brachia, upon which they
a& perpendicularly, fo that the powers be to
one another in a proportion reciprocal to
the length of their Brackia. It is aCtually
impoffible but thefe two powers muft act e-

qually
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qually, the one againft the other, or that
one of them unafifted by any other caufe,
fhould be able to move the other againft its
diretion : Since effe¢ts muft be always pro-
portional ro their adequate caufes. And yer,
according to Mr Whiffon’s pofition, this Law
of Nature perhaps is only true in our Earth,
and not in any Planet or Comet whatfoever.

By this Anfwer Mr. Whiffon has granted
me all that I defigned to prove, viz. That
the Earth was not form’d according to the
known Laws of Mechanifm, but by the effi-
cacy of the Divine Spirit which mov’d upon
the face of the Waters.

It was faid in the Remarks, that there is
no need of a hot Central folid, to folve the
origin of Springs, and fuch other Phenomena
of nature ; they being better accounted for
by other means. To this it is anfwered, that
the reality of an internal heat within the
bowels of the Earth, is a matter of fat, and
muft be accounted for whatever becomes of
Springs. I always allowed an internal heat,
but thought it might be accounted for with=-
out a hot internal folid; and I refer him
to what has been faid upon this fubjeét, in
the Examination of the Refle€tions on the
Theory.

Mr. Whiffon thinks, that the account I re-
fer to for the origination of Fountains is not
{o univerfal, as to ftand in no need of fubter-
raneous vapours; But fince he has given us

X 1o
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no reafon for this thought of his, T need fay

no more to it, but that I think otherwife; I

am fure it is evident by Calculation, that the

Vapours raifed by the heac of the Sun from

the Sea, are alone fufficient to ferve all our

Rivers and Fountains with Water. And na-
rure never makes ufe of two diftinét caufes
where one would doj for then the eflect.
would be greater than it ought to be.

I told him, that he receded without necef-
fity from the literal fenfe, in {uppofing, that
the formation of the Sun, Moon and Stars,
mention’d in the firft of Genefis, is to be only
underftood of their being made vifible, and
of their appearing to an eye placed in the
Earth. But fince he defires to Enow my rea-
fons for this opinion; I muit tell him, that his
interpretation feems to be extreamly forced,
and no way agreeable with the defign of the
fucred Pen-men. Mofes’s narratdon is plain
and fimple, and throughout the whole, he
does not affe€ to fpeak either Metaphori-
cally or Allegorically ; bur he delivers it as
certain macter of fact, which we are firmly to
believe. He plainly mentions the Creation
of the Sun, Moon and Stars, and makes the
produétion of them a diftinét days work by
its felf; In expreffing their formation, the
fame word wyM (and ke made) is ufed, that
is found afterwards in the 25th verfe, where

" there is an account given of the produétion of
beafts ; and therefore Mofes {feems to have de-
fign'd
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ﬁFn’d that the word thould be taken in both
places in the fame fenfe. Befides all this, it
15 certain, that Adifes did not fpeak of things
as they -apfea:ed, or would have appeared to
an Eye placed in a muddy fluid, fiuce there
was no one then in being to whom they could
have appeared. |

From all thefe confiderations, I think it
evident, that it was Adyfes’s intention to be
underftood in a real and literal meaning. I
defire Mr. Whiffon to confider what is faid
more at Jarge upon this fubjeét in the Exami-
nation of the RetleCtions on the Theory.

But after all, 1do not {ee that Mr. Whifton’s
reafons prove any impoffibility in Mofles’s ac-
count of the Creationy all that I think he
proves in his long difcourfe is, that the plain
and fimple account that Afes gives us, is not
agreeable to his Theory, to his way of think-
ing, or to the method by which he would
have the World produced.

His Theory {Eppﬂfea, that the Sun upon
the fecond day betore it became vifible, raifed
as many Vapours from the Earth, as were fuffi-
cient to fill all the Seas, Lakes, and Riversthat
were in the Primituve Earth. Here,I thought he
affigr’d a caufe no ways proportional to the
effe€t. For fince the Sun even when it fhines
very ftrongly and direétly upon our Ocean,
does in a whole year raife but the thoufandth
part of our prefent Ocean into Vapour, how
can it be fuppofed, that it could raife as much

Yz Vapour
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Vapour in that time, as would fill the Seas,
LaEes, and Rivers, of our Primitive Earth,
when all the while it was not vifible, but ob-
feured by a dark and thick Atmofphere, by
which the power of its beams muft be ex-
treamly weakned. In anfwer to this, he tells
us, That he does not fuppofe that all the
W ater that was in the Seas, Lakes and Ri-
vers, of the firft Earth, made above the
thoufandth part of our prefent Ocean, which
he thinks might have been eafily exhaled by
the Sun in ene half year.

Now 1 would have him to confider this
Objeétion a little further, and he will find
chat it is not fo light as he imagines it is: he
knows that there muft be a certain proportion
berwixe Land and Sea, that the ground may
be fufficiently furnifhed with rains and dews:
for the quantity of Vapour that is raifed from
Water, all other things being alike, is always
in proportion to the furface of the Water,
and ifP the furface of our Sea were, for ex-
ample, but the thoufandth, part of what it is
now, there would in that cafe be raifed but
the thoufandth part of the Vapour from it,
tha is at prefent raifed from thence; and be-
caufe the dry Land by fuch a fuppofition 3
would be near double of what it is now;, it
foliows from thence, that any particular piece
of ground would not have much above one
Earr. of two thoufand of the rains and dews it

as at prefent. So that if this had been the cafe
ot
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of the Primitive Earth, it muft have been abfo-
lutely barren and ﬂﬂfi‘ﬂitﬁ.l].: But if that can-
not be allow’d, it is evident, that there muft
have been a much greater Sea there to make
it habitable, than what Mr. Whiflon {up-

pofes. '
But if after all the Antediluvian Sea had

been form’d only by the raifing of Vapours
by the Suns heat for one half year, I do not
fee how it could have amounted to the ten
thoufandth part of our prefent Ocean. For
it is known, that a few Clouds will more ob-
feure the light of the Sun, and by confe~
quence diminifh its heat in the fame propor-
tion, than if nine in ten parts of its ]g(ijsk
were obfcur’d by an Eclipfe: however, T will
only fuppofe, that its hear was but juft as
much diminithed by the thick Atmoiphere
Mr. Whifton {peaks of, (which had perfectly
darkned and obfcured his body for more than
two years) as it would be in an Eclipfe,
where nine ten parts of its Disk were ob-
fcur'd; and then the number of Rays produ-
cing heat in any part, being but a tenth parc
of what they are now upon us, they would
not raife above a tenth part of the Vapour that
could be raifed by the free and open attion
of the Sun. But the Sun when it now acts
upon us freely, raifes not much above one
thoufandth part of the prefent Ocean into Va-
pours ; therefore it is evident, that in the
‘ X 3 other
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other cafe it could not raife much above the
ten thoufandch part of the prefent Ocean, and
a Sea only formed from thofe Vapours, would
be little berter than nune at all.

But allowing it poffible in the manner Mr.
Whifton contends for, allowing him too, that
this {mall ftock of Waters was fufficient for
the neceffities of the Earth; yet after all this
way of forming the Primitive Sea is by no
means agreeable to the account given us by
Mofes, Whire we are told, that God divided the
svaters which were under the Firmament from the
awaters which were above the Firmanient, and the
waters under the beavens be gathered together in-
10 one place, and the gatkering together of the
waters called be Seas. But Mr. Whiflon tells
us, the Sea was made by thofe Waters that
were raifed into Vapour by the heat of the
Sun, that is according to his interpretation,
by the Waters above the Firmament, which
is direétly contrary to Mgfes’s account, who
fays, it was made by the gathering together
of the Waters under the Firmament. It
muft be ftrange turning and wrefting of
words, that will bring both thefe ways to
agree. ,

Befides, if the Sea were formed as the
New Theory fays it was, the dry Land muft
have appeared immediately upon the raifing
of the Vapours, whereas; according to Miyes,
it did not appear till after the formation }f

t
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be confiderably diminifhed by the new fup-
pofition of his new fort of Figure calld a
moderate Ellipfe. :

Mr. Whifton is pleafed to take notice of a
fuppofed miftake, he imagines 1 have com-
mitted, abour the quantity of heat in the
Primirive Earth, which I reckoned from his
principles, muft have been {fome hundreds of
times greater than what is in the prefent.
'This he fays, be is fure is a plain_crror, who
ever it was that made him fo fure of it I
am certain they have mightily deceived him.
1f he had taken the pains to confider, that the
heat of the Sun for any {mall portion of time
is always as a Reftangle, contained betwixt
the Sine of the Angle of incidence of the
Ray producing heat, and that time, and had
troubled himfelf a lictle further to calculate
the proportion of the quantity of heat that
was 1n the Primitive Earth upon his Hypo-
thefis, to that which is in our prefent Earth,
he would have found the miftake was not
on my fide by his own. Every body
knows, that the longer any thing is expofed
to the heat of the Sun, the hotter it muit be;
and this is {o manifeft, that a grear part of
our heat in the Summer arifes only thro’ the
length of time the Sun fhines upon us. For
if our Summer and Winter days were each of
them twelve hours long, the heat in Summer
would be to that in Winter, in proportion
little more than three to one, (their di&]‘erenge

in
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in thar cafe arifing only from the more direét
attion of the Sun in Summer than in Winrer)
whereas, in rhe prefent cafe, our Summers
heat is to our Winters heat in a greater pro-
portion than that of feven to one.

It was objefted againft the New Zheory,
that a Comet coming mear the Earth cu:?:?él
not produce any tide in the Abyfs below the
Water, becaufe it was clofely fhut up by a
thick and folid Cruft, that prefled fo clofe
upon it -as to leave no fpace, at leaft, not
fuch a confiderable one, as would make room
for any confiderable commotion of the Wa-
ters. In anfwer to chis, he tells us, That he
wonders how I come to imagine the Orb of
Earth to be fo compaét and folid a Sphere,
as to be able to overcome the great impulfe
the Abyfs would make upon it, at the ap-
proach of the Comet. We may eafily con-
ceive this to be no Argument, if we confider,
that a tide is nothing elfe but a great agita-
tion or commotion of the Waters, arifing
from the attrattion of fome great body pla-
ced near it; and becaufe the velocity of the
Waters produced by this attraction, is at firft
infinitely fmall, their force upon any other
body muft likewife be infinitely {fmall in com-

arifon of what it will be after the Waters

ave acquir'd a certain determinate velocity.
For as in a heavy body its velocity or force
by which it endeavours to defcend, is at firft
infinitely fmall in proportion to that which it
acquires
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acquires in any determinate time ; fo here, if
we fuppofe the velocity imprefled on the fluid
by the attrating body to be always in_pro-
porcion to the time, and at the end of any
determinate time EFr;g. 20. Plate X.| AB
in which it has moved, it has acquired the
velocity BC: After the firft inftant of time
A d, its velocity was as de; and becaufe
A B is infinitely greater than A4, it is plain
from thence, that B C muft be infinitel
%reater than de, that is, the force or impre%-'r
ed motion upon the fluid after it has moved
in the time A B is infinitely ftronger than it
was in the beginning of its motion.

Let us now apply this to the cafe in hand ;
and in the prefent Figure | Fig. 21. Plate X.
let C reprefent the Central folid, ABD
the denfe Abyfs, FGHE the ourward Cruft
lying clofe upon it, and partly fubfiding in it
This Cruft Mr. Whiffon imagines to be 200
miles in depth. It the Abyfs had acquired
any impulfe or velocity by motion, and by
that force afted againft the Cruft, 1 make no
queftion but it would be able to break it and
crack it into as many pieces as Mr. Whiffon
pleafes. But here there is no room left for
motion, no vacuities, or void fpaces: wher-
ever the fluid is arrraéted, its motion will be
abfolutely refifted, eicher by the fluid next,
or a denfe and folid Cruft immediately con-
tiguous to it. The fmall cracks and fiflures
Mr. Whiftor mentions, would be abfolutely

Incon~
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inconfiderable, and the motion in them could
not be firong enough to break or disjoyn {o
thick a Cruit, whofe parts by their own
weight, and their clofe fubfiding together,
would be firmly compaéted and united.
W hatever the cracks and fiflures were, which
he imagines at firft made by the Diurnal Ro-
tation of the Earth, in the {pace of 16bo
years, they would come to be healed and
made up, {0 that there weuld not be fo much
as onc fubfiding column that can be fuppofed
feparate and disjoyn’d from the reft. And
tho’ we may {till fuppofe fome {mall fiffures
in the Earth, yet he aflerts that they were
moft in the Mountains; and therefore it is
impoffible that the Strata could be disjoyn’d
and feparated from one another by them.

All the efleét that would follow from this
attraction is this, Both the fluid on the Abyfs
and the Central folid would be attratted by
the Comet; but the fluid on the Abyfs being
nearer to it than the other, would be more
firongly attraéted; and becaufe the folid
Cruft by reafon of the firmnefs and union of
its parts, cannot move fafter to the Comet
than the Central folid does, it is evident from
thence, that it muft be prefled only by the
difference of attraétion, or by that force by
which the fluid in the Aby{s is drawn more
towards the Comet, than the Central folid
is; and feeing the fluid has acquired no ve-
locity or impetus by motion, it is clear from

what
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what is already prov’d, and by what is more
fully demonftrated by Bore// in his 24 25 and
26 Chapters of his Book De vi percuffronis
that the force of the fluid thus prefling, will
be infinitely lefs than what it would be if it
had acquired any determinate degree of ve-
locity by motion. "And fince Mr. Whiffon
{eems to acknowledge, that a great impulie of
the fluid would be neceffarily required ta
break and disjoyn the Cruft, the fmall force
arifing from the preflure of the fluid, can
never be able to produce {o great an effect.

What Mr. Whifton {ays of a Floor of dis-
joyw'd Planks laid crofs the Thames, that may
as well be fuppos’d to ftop the Tide or the
afcent of the Waters, as the Cruft of the
Earth the Tide of the Abyfs, is I think no
parallel cafe. Foritis not the attraCtion of
the Moon that is the immediate caufe of the
'Tide in the Thames; but it arifes folely from
the check and great impulfe that the Waters
receive from the motion of the Sea, by which
they are driven backwards with violence
and are made to afcend up the River and
produce Tides.

But if Mr. Whifton will ftill aflert, that the
Strata or fubfiding Columns were [eparated
avd disjoyn’d like fo many loofe Planks, (tho’ it
contradiéts what he has faid in another
place*‘)’ yet granting that it was fo, I fhall
trom thence evidently demonftrate, that there
could no Water arife upon that very act:fc_:runt

- romi
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from the Abyfs or Bowels of the Earth, as
{hall be fhown in its proper place.

The New Theory fuppofes, that the forty
days rain mentioned 1n the Hiftory of the
Deluge,was caufed by the vaft quantity of Va-

urs that were in the Comet’s tail, which be-
ing very much rarify’d and expanded, would
immediately mount up again 1nto the Air
after their fall upon the Karth, and defcend
again in violent and outragious ‘Rains. A~
gainft this it was objefted, that the incredi-
ble velocity with which thefe Vapours de-
fcended, and the great refifftance they met
with in their defcent, thro’ the Air, together
. with the force by which they fell upon the
ground, muft of neceffity have condenfed
“hem into Water. Here he anfwers, that
tho’ the greateft part of the Vapours {hould
be condenfed into Rain, yet ’tis hard that 1
will not allow many of them to efcape the
fame, enough at leaff to make a conftant forty
days Rain: for it is itrange to him, that {o
thin a Body as our Air, lying in fo {mall 2
compafs about the Earth, fhould have the
good luck ro ftop and condenfe all and every
part of fo immenfe and {wift a defcending
Column of Vapours. As ftrange and hard
as it is, yet I cannot fee how its poffible any
fhould efcape being condenfed. 1Ii there were

any void Canals in our Air thro’ which fome

Vapours might defcend, we might then allow
him his Hypothefis; but fince it is E‘Fii_lent
rom

33
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from the nature of our Air, that its impoffi-
ble there fhould be any fuch empry fpaces, it
is certain, that there is not one o rhpgi'(; Va-
pours but muft meet with Air, wherever it
moves in our Awmofphere, which it muft
therefore force out of its way ; and becaufe it
is {uppofed to move fo prodigioufly {wift as
to defcend 860 miles in a minute, the refi-
ftance it will meet with from every particle of

il i e il

Air muft be vaftly great, and muft therefore

neceflarily condenfe it,

But if T fhould allow him that thefe Va-
pours were not condenfed in their defcent
thro’ the Air, yet to imagine that they fhould
not be condenfed when they fall with fo
prodigious a fwiftnefs (as he allows them)
upon the Earth, Water, or any other thing
that will ftop their motion, is fuch a fancy as
needs no confutation: if they had fuch a
ftrange velocity as he {peaks of; they muft pe-
netrate and deftroy all Humane and o
Animal Bodies, {o that fuch a fhower as this
one day, would have done the bufinefs of a
Deluge, and there would have been no occa-
fion for other thirty nine days Rain.

But after all this, Mr. Whiffon grants, that
the Vapours might be condenied in their fall :
but yet he fays, that their heat which at firft
rarigr'd them, and had continu’d their ex-
panfion in the Comets tail, would immedi-
ately after their fall rarify them again, and
raife them into new Vapour. But if fo, I

cannot
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cannot fee how this will anfwer the account
that Mofes gives us of the Deluge, For he
tells us, that the encreafe of the Waters was

radual , and produced in a great meafure
Ey forty days Rain; and that they continu-
ally encreafed and prevailed upon the Earth
for the fpace of 150 days: whereas by this
Theory, the Deluge muft have hapned all of
a fuddain ; according to it, the very firft day,
all the Waters that came from the Comet
muft have fall'n upon the Earth, and by con-
fequence the Waters that were raifed from
the Abyfs, muft have immediately afcended ;
fo that if this Theory were true, the Deluge
muft be accomplithed in one day and not in
1505 for as to the Vapours which were raifed
and continued to fall for forty days, (unlefs
the water was very fcalding hot indeed) that
would be very inconfiderable, and would ra-
ther diminifh than encreafe the quantity of
Waters upon the Earth, untill they again de-
fcended in Rain.

I come new to confider the way Mr. Whi-
fton raifes the Fluid from the Aby{s. He fup-
pofes, that the great weight of the Water
which lay apon the Cruft, would deprefs it
and make it fink deeper into the Abyls, and
by that means force and fqueeze the Fluid
thro’ the fiffures and cracks cof the Earth.
But againft this T pofitively demonftrated that
no preflure of the Fluid whatoever, could
make the Cruft fink deeper into the Abyis.

In
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In anfwer to this he is pleas’d to tell me,
"Chat my demonftration f[uppofes,. either that not
the water on the Earth but in the Sfﬂim:, did
contribute to the vaifing o the Fluid thro them,
or that the feveral Columas bad free liberty, and
conld [nbfide as g:zr as am:aﬁm.:i/bmfd bey, (which
he hasin his Book fhewed they could not)
or that a preffure from a Column [pecifically bea-
vier than the Flurd, is neceffary to raife it Sp—
wards. Becaufe Mr. Whifton anfwers my de-
monftration, as if he did not rightly under-
ftand it; I will here put it into a clearer light
anigl apply it more particularly to the prefent
Calc.
Let ABK D | Fiz. 22. Plate K.I,l re

fent the Fluid Orb of the Abyfs, EFGH
the folid Cruft {wimming upon it, whofe
parts are feparated and disjoined by cracks
and fiflures, like fo many loofe. Planks laid crofs
the Thames, (and fo indeed they muft necef-
farily be, if the Diameter of the Abyfs was
enlarged fixteen miles, as the Theory fu
pofes) it is certain, that the loofe Cruft will
be fo far immerfed in the Fluid of the Abyfs,
ory which is the fame thing, the Fluid will
rife fo far up within the fiflure; till the furface
7 k& upon which ‘the Cruft lyes, is as ‘much
}xr{-:ifed by the weight of the incumbent Co-
umn as the furface 7 b at the {ame diftance
trom the Center, is by the weighe of the in-

_cumbent fluid ; that is, the flaid ‘m# i » muft

" prefs as much upon the furface %, as the fo-

lid
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lid Cruft does upon the reft of the furface of
the tluid. Y -

Let us next imagine all this Cruft over-
flow’d with Water ; and becaufe Water can-
not lye upon the Cruit till the fiffures are firft
entirely filled, the water muft defcend thro’
them, and prefs upon the furface of the Abyfs
that 1yes within them. Now if the preflure
of the water which lay upon m # ‘_[Pﬂg 23.
Plate X1.] the furface of the Abyfs withu.
the fiffure, were exaétly equal to the preflure
of the water which lay upon the Cruft, the
furfaces 7k and i b being equally prefled,
the parts of the fluid would fill remain in the
fame pofition. But here in this cafe the fur-
. face 7 b in the Abyfs being preffed with a

deeper Column of water than that which

pre{%;s upon the Cruft, the weight or preflure
of the water upon it, will be greater than
the weight or preflure of the water that lyes
ugon the Cruft, and confequently the furface
- 7 being more prefled than the furface 7 &
the fluid m # i » will defcend further and

raife the Cruft higher, and it will more e-

merge out of the ﬁuid 5 fo that we muft evi-

dently fee, that by the addition of this water,
the ém{’t inftead of being deprefled lower
will be raifed higher.

Mr. Whiffon fays, That this demonfiration
[uppofes that the feveral Columns of Earth bad
their free liberty, and conld fubfide as far as oc-
cafron floould be, whidj?bs bas [bewed in bfi

\ Be
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Book they could not. It {eems then that he owns,
that the Columns would not fubfide if they
had their free liberty, but if they had not
their free liberty to fubfide, then he thinks
they would fubfide or fink deeper into the
Abyfs; that is in fhort, Thofe Columns would
not fink deeper if there was nothing to hinder
them, butif there was ani thing that could
hinder them from finking deeper, then indeed
they would, and muft fink deeper. ‘This is
{o ftrange and furprifing a way of reafoning,
that T fcarcely believe it could have come
from Mr. Whiffon. Tt looks much more like
the reafoning of bis learned friend. 1 fhould
have thought, that if he had been left to
himfelf to argue the cafe, he would have
concluded, that becaufe the Cruft could not
fink deeper when it was left at its liberty, or
when there was nothing to hinder it; It
would have certainly fo much the rather not
funk further, when there was an impedi-
ment.

I know but one fﬂiblﬂ cafe where the
prefiure of the incumbent fluid can make the
Cruft fink deeper into the Abyfs, and even in
chat cafe, 1 clearly demonftrated, that the
fuid under the Cruft could not be raifed fo
high as to fpread its felf upon the furface of |
the Earth. But becaufe Mr. Whiffon has not
taken any notice of this cafe, nor anfwered
any thing to the Calculation that I had from
thence deduced, 1 will here repeat it more

clearly.
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clearly. Suppofe AB CD [ Fig.24. Plate X1L
a C}*ﬂndrE:PanVeiiél halE tf[l Ef water, ir%
which let there be put a wooden Cylinder,
which is exaftly adapred to the fides of the
Veflel, fo that no fluid can defcend berween
the fide of the Veflel and the Cylinder. It
1s evident, that if there were no holes in the
Cylinder, it could not in.this cafe be any
ways deprefied under the furface of the water,
nor could it fink into it, if never fo great an
additional weight were lay’d upon it; but the
Bafe of the Cylinder would lye immediately
on the furface of the fluid.

Let us now fappofe this Cylinder bored
with holes parallel to its Axis, then indeed
it would ﬁni fo tar within the fluid, till the
water within the holes came to be of fuch a
height, a: o prefs as ftrongly upon the fluid
under them as the folid Cylinder does upon
the fluid under it, and there it would reft at
the heighe, for example, of half the Cylin-
der, if the water were twice as heavy as the
wood.  Let us fuppofe in the next place, that
there were long Tubes fixed in the holes to
preferve the fluid, which is ro be poured afters
wards above on the Cylinder from running
into the holes, and then let Oil or any other
fluid lighter then wood, be poured on as high
as the very top of the Veflel ; this Oil would
indeed prefs upon the Cylinder, and make it
fink deeper into the fluid, which would rife
up within the holes till it prefled as ftrongly

Z 2 upon
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unon the furface of the water under it, as the

il and Cylinder both together do upon the
furface of the water under them. Now in

chis cafe, fince the water is of a greater in-
tenfive gravity than both the Cy inders of

Wood and Qilj it is evident, that it is im=
poffible the fluid within the holes can rife fo
high as the top m #, for then the fluid which
lyes immediately under that which is con=
cain’d within the holes and the Tube, fuffer-
ing a greater prefiure than the reft of the
fAuid under the Cylinder, will immediately
defcend and force that which is under the
Cylinder to afcend. So_that tho’ the folid
Body muft in this cafe fink deeper, yet it is
plain, that none of the water within the
Veflel can by this means be brought upon the
furface.

Let us now apply this to the prefent pur-
pofe, and fee what will be the effe€t. Sup-
pofe ABKD [ Fig. 25. Plate XIL] a folid
Mountainous Cruft laid over the Abyfs; and
let the orifices of the fiffures be fuppofed to
be only in the Mountains, which we may
conceive like fo many Tubes rifing up from
the tops of the Mountains ; and afterwards
let there be laid upon this Cruft any load of
water whatfoever, F G H for example to the
height of rwo miles.

Mr. Whifton fays, that it is cvident, that the
preffire of two entire miles over each Columin. be=
fug [0 prodigioufly greaty muft. [queeze the fluid

1pwards
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upwards thro the fiflures, and thereby throw out
the incumbent water, and perbaps it [elf upon
the facc of the Earth. Burt as evident as he
fays this matter is, I muft fincerely declare,
that I cannort fee how any fuch effeét can fol-
low from a preflure afrer this manner. 1
hope Mr. Whifton does not att here like fome
new Philofophers, who, when they are to
deliver fome falfe, dark, or incomprehenfible
notion, generally ufher it in with a f{peech
about clearnefs and diftinétnefs, and tell us,
That ’tis evident, ’tis plain, ’tis demonfirative.
But rather than fufpeét fuch dealing from
him, I could fuppofe that the fault was in my
own apprehention, if I had not demonftration
on my fide, to thew, that from fuch pofitions
no fuch effeét can follow. Does not he fu
pofe this Cruft to be compofed of Columns of
200 miles in depth? Did not they fubfide
clofe by one another, and form a folid Arch
upon the Abyfs according to him? If {o,
thofe fiflures and cracks ypon the Mountains
like fo many windows in a Vault, would not
much weaken the ftrength of the Fabrick;
buc ftill it would be able to fuftain a much
greater weight, Would not the water that
came from the Comet immediately f{pread it
{elf equally over the face of the Cruit 7 And
by this every Column would be equaily pref-
fed, and therefore one could not fink deeper
than another. What is it then that could
force the fluid thro’ the fiflures 7 However,
Z 3 leg
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let us fuppofe the pretiure much ftronger up~
on one place than the reit; if che folid Co-
lumn upon which this preflure lay, was clofe-
ly united and cemented to all the other cir-
cumambient ones, how could it be broken oft
from the reft ? It is impoffible to imagine that
the weight of the waters above it could do
this. But if it was before feparated and dis=
joyn'd by theTide on the Abyfs, or any other
caufe, would not the water run down in the
fiffures which feparate it from the reft, and
inftead of depreﬂ?:g, elevate the loofe Cruft,
as I have already demonftrated ?

We cannot well fuppofe this part which
was moft prefled, if it was loofe from the
reft, to be {o clofely joyn’d to them, asto
leave no fpace for the fluid to defeend : For.
it would be a ftrange chance that wonld make
che furfaces of the Columns fo exaétly fitted
and adjufted to each other. Befides, if they
were fo, becaufe the Arch A B is greater
than CD, itis impoffible that in fuch a cafe
it could defcend or be forced downwards.
But after all, if it could defcend, I have al-
ready demonftrated, that none of the water
in the Abyfs or Bowels of the Earth, could
by that preffure be raifed {c high as the tops
of the Mountains, that it might from thence
fpread it felf upon the furface of the Earth.

If Mr. Whiffon does not fee the evidence
of this reafoning, I muft leave him to be fa-

of
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of a Cylinder of Stone or Marble, I defire
him to take one of Woed ; and if by pour-
ing Oil upon it, he can raife_any water from

the bottom to the furface of the Cylinder, T

will give over all reafoning upon this fubjett ;
but if he finds that his experiment will not
fucceed, (as it certainly cannot) I hope he
will own that he is in an error; and then I
doubt not but he will think I had reafon to
fpeak peremptorily upon this point, when I
aid that it was demonftratively evident, that
by no fort of preflure of the incumbent fluid

e Abyfs could be forced upwards to fpreaci
it {felf upon the furface of EEE Earth, which
words I do not think fit to recraét.

I have already confidered the ways Mr.
Whiflon has taken to bring waters upon the
Earth, to make a Deluge. Let us next fee
how dextrous he is in removing them. In
my Remarks on his New Zheory, by Calcula-
tion I fhew'd, that there muft have been at
leaft twenty three Oceans of water, to drown
the Earth at the time of the Deluge. One
would think that it were a hard task to re-
move fuch a load of waters Mechanically.
Yer he rells us, that he thinks there is no
manner of difficulty in it

In his Theory he fuppofes, that the waters
defcended thro’ the perpendicular filiures and
cracks, which were outlets to fo great a pare
of them before ; and by that means Satura-
ted all the Pores of the dry Earth, that was

capas=
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capable to contain mighty quantities of water,
Now in the Remarks on the New Zheory, I
fhowed that none- of the waters could Eie-
icend thro’ the cracks and fiflures of the
Earth ; for they of neceflity muft have been
all full at the time of the Deluge, fince water
cannot lye upon the furface of the Earth, till
all the cracks, holes, and fiflures in it, be firft
filled. This is {o evident boch to fenfe and
experience, that it is begund all contradi€tion
true : it being as impoffible to make water lye
on the Earth before all its cracks, pits, and
holes are filled, as it is to make a \?eﬂel re-
tain water, whofe bottom is bored thro’ with
many holes.

Inftead of anfwering this Argument, Mr,
Whifton tells us, That certainly the Pores and
Interflices of thirty or forty miles of dry Earth,
are capable of receiving three or four miles of
water into them, and certainly the (ame fiffures
that perimitted the afcent of the fluids from be-
neath before, would after the ceafing of that force,
permit ‘the defcent of the waters of the Deluge,
and by degrees and length of time draw them @ﬁ{

I find Mr. WWhiffon is generally moft certain,
where other men are moft doubtful. How
can he be certain, or fo much as fuppofe, that
the waters could lye above the mouths of the
cracks and fiflures, to the height of two miles
perpendicularly, and none of them run in to
fill them all the while ? What new Laws of
Hydroftacicks has he difcovered? It is gene-

rally




On Myr. Whifton’s New Thesry. 345

rally fuppofed to be the nature of a fluid, to
defcend thro’ whatever holes and fiflures it
can find ; and ’till they be once fill'd, it is im-
poflible 1t fhould reft above the mouths of
thofe fiffures, efpecially to the height of two
ierpendicular miles. ~ For fo high it muft
ave been above moft of thofe cracks, fince
moft part of the Hills in which he fuppofes
thofe fiffures were, do not exceed above a
miles height. Before the water could have
rifen to fuch a height, not only the perpendi-
cular holes and fffures, bur even the Hori-
zontal ones, muft have been abfolutely filled.
I cannot therefore enough wonder, how he
can imagine fo much water forc’d thro’ the
Earth upon its furface, and all thofe cracks
and fiflures remaining empty all the time: I
am furpriz’d to hear him tell us of dry Earth,
that was capable of receiving vaft quantities
of water, for I cannor fuppofe an Earth that
has been watered by eleven Oceans of water
gufhing thro’ its Pores, to be very dry. A-
nother man would rather think, that 1t muift
have been very wet, for it is not to be ima-
ined, that fo much water could pafs thro’
the Cruft without leaving as much of it felf as
the Cruft could hold behind i, fince water
rather than afcend will remain in any Pore or
empty fpace that can conrain it.
But let us now allow, that the Earth or the
Cruft was as dry as if there had not one drop
of water remained in it ; yet the Earch thro’

which
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which water generally can fink, is bur a few
feet in depth; the reft of the Cruft is com-

ofed of a rough Clay, common Stone, Whin-

oney Coaly, Metalline Ores, and the like; and
I believe he can never perfwade Mankind,
that chere are o many Pores in fuch heavy,
clofe, folid Bodies, as are capable to contamn
twenty two Oceans of water.

Buc after all, ler us fugpafe that the fiffures
were empty, and that they were capable to
receive the whole twenty two Oceans of wa-
ter.  Lert us fuppofe that the water lay over
them, without defcending into them ; zhat is,
let us grant to Mr. Whyffon fo many impoffibi-
Yiries. Yet even all thefe fuppofitions will
not anfwer the Phenomesa of the draining of
the waters from the Earth after the Deluge.
'This I think I can prove ecafily, fince that ac-
cording to the Mofaical account of the De-
luge, the waters were remov’d from off the
face of the Earth in one half year ; whereas
if they had been removed by the merthod of
the New Theory, they could not have been
drained from the Earth in many hundred
years. And therefore upon this account Mr,
Whiftan's {uppofitions will not anfwer the Phe-
nomena. 'To fhew this, let us fuppofe the
mouths of all the cracks and fiflures to have
been juft equal to the mouths of all the Ri-
vers in the %ﬂl‘th, (tho’ if we confider how
narrow and f{mall they are in refpect of the
mouths of the Rivers, we cannot allow them

to
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to have been near fo much) It was proved in
the Examination of Dr. Buruet's Theory, that
all the waters that run thro’ the Rivers would
fill the Ocean, if it were empty, in the {pace
of 812 years; and confequently, if at the
time of the Deluge, the water defcended no
fafter thro’ the fiflures, it is evident, that
upon the former qupnﬁtiﬂn it would be
812 years, before the Earth had received one
Ocean into its Bowels, therefore it would be
17864 years before twenty two Oceans could
be remov’d thro’ thofe fiffures, But let us
now fuppofe that the velocity of the water
defcending, was ten times greater than the
velocity of the Rivers; we fhall ftill find,
that the waters would take 1786.4 years torun
thro’ the fiffures. So that altho” Mr. Whifion
has been pleas’d to ridicule my fondnefs for
Miracles, yet fince all the natural caufes he
has affign’d, are fo vaftly difproportionate to
the effe&s produc’d, he may at laft perhaps
be convinc’d, that the eafieft, fafeft, and in-
deed the only way is to afcribe em to Mira=
cles.

Fo L. NG L L,
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DISSERTATION

ON THE

Different  Figures of the
Celeftial Bodies ;

AND FROM THENCE

Some Conjeétures concerning the Stars which
feem to alter their Magnitude; and con-
cerning Saturn’s Ring.

With a Summary Expofition of the Cartefiait

and Newtonian Syftems.

By Monf. MAUPERTUIS.

Cuapr L
General Confiderations on the Figure

of the Earth.

HE Earth has, from remoteft Ages,
been thought Spherical, notwithftand-

ing that to common agpearance the Surface is
exhibited a Plane, and particularly in E}:t{f:'n-
ive
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five Flats or Seas: 'T'his Appearance can de=
ceive none but the Vulgar; Philofophers, of
a Mind with Travellers agree the Earth is
Spherical. On the one hand, the Pheaimena
arifing from fuch a form, and on thé other; a
kind of Regularity, would not admit the
leaft doubt of this Sphericity; and yer to
confider the Thing with Care, this Notion
of the Earth’s Sphericity, is fcarce better
founded than the notion that it is flat, from
the common appearahce which makes it feem
fo; for tho’ by Phenomena we are aflured the
Earth is round, théy do not demonftrate to
us that this Rotundicy is eéxaétly a Sphere.

In the year 1672, Mr. Richer going to Ca-
genne, to make fome Aftronomical Obferva-
tions, obferved that the Pendulum-piece he
had carried with him, retarded confiderably
in refpect of the Sun’s mean Motion; whence
it was eafy to conclude that a Pendulum that
vibrates feconds at Paris, ought to be confi-
derably fhortned to vibrate the fame at Ca-
yenne.

If we fet afide the Refiftance of the Air,
(as we may without any fenfible Etror) the
Vibrations of a Pendulum that defcribes Arcs
of a Cycloid, or what is the fame, very
{mall Arcs of a Circle, depends upon two
Caufes; upon the Force w{;erewi Bodies
tend to fall perpendicularly to the Surface of
the Earth, and the length of the Pendulum.

'T'he length of the Pendulum continuing the
fame,
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fame, the time of the Vibrations can depend
only on the force wherewith Bodies fall, and
this time or duration becomes the longer the
lefs this Force 1s.

The length of the Pendulum had not al-
tered in the way between Paris and Ca-

_yenne;, for tho” a rod ot Metal lengthens with
heat, and may acquire an increafe of extent
by being carried to the Equator; this In-
creafe is fuch a trifle that it cannot be fuppo-
fed the caufe of fuch a Retardation as Mr.
Ricker obferved, and yer the Vibrations were
become flower; whence it muft necefiarily
have been, that the Force whereby Bodies
are urged to fall, was become lefs; the weight
of one and the fame Body was then leis at
Cayenne than at Paris.

his Obfervation was perhaps more extra-
ordinary than any that had been propofed by
this Voyage; it was plainly underftood to be
conformable to the Theory of Centrifugal
Forces, and to be what, as we may {ay,
ought to have been forefeen.

A fecret Force, we call Weight or Gravity,
atrralts, urges or impels Bodies towards the
Center of the Earth: this Force, if fuppofed
to be every where the fame, would make the
Earth a perfeét Sphere, if it confifted of a
Fluid and Homogeneous Subftance, and void
of Motion; for it is evident that for each
Column of this Fluid, taken from the Center
to the Surface, to be in ®quilibrio with the

reft,
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reft, ic would be neceffary for-it to be of equal
weight with each of the reft; and Matter
being fuppofed to be Homogeneous, it would
be neceﬁhry for thefe Columns to be of equal
length to make them of equal weight. Now
it is in the Sphere only that this Property is
to be found ; the Earth then would bg a per-
fe€t Sphere.

Bur it is a Law, for all Bodies that defcribe
Circles, to endeavour to fly off from the
Center of the Circle they defcribe, and this
their natural effort, is called their Centrifu-

al Force ; and we know that if equal Bodies

efcribe different Circles in equal Times,
their Centrifugal Forces will be as the Circles
" they defcribe.

If then the Earth comes to revolve upon its
Axis, each of its parts will acquire a Centri-
fugal Force, in proportion to the Circle de-
{cribed ; that is, the greater the nearer to the
Equator, this Force duninifhing away to no-
thing at the Poles.

* Now tho’ it is under the Equator only that
this Force would make the parts fly diretly
off from the Center of the Sp%ere,while every
where elfe it would make them fly off only
from the Center of the Circle defcribed ; yet
by decompounding this Force, {o much the lefs
the farther it is from the Equator, it is plain
that there is a part of it which always tends
to hurry the Parts of the Fluid from the Center

of the Sphere.
Herein
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Herein this Force is abfolutely contrary to
Gravity, and muft deftroy a part of it, more
or lefs, according to their Empur:ion to each
other. The Force then which urges Bodies
to fall, or Gravity, being unequally diminifh-
ed by the Centritugal Force, it will not be
the fame every where, and will ever be the
greater where the Centrifugal Force is the
leaft. :

We have feen it is under the Equator that
the Centrifugal Force 1s greateft; and there
it muft confequently be, that Gravity fuffers
the greateft diminution ; Bodies will fall then
flower under the Equator than any where
elfe ; and the Vibrations of a Pendulum muft
be retarded in proportion as it is removed
towards the Equator, and thus Mr. Richer’s
Pendulum, removed from Paris to Cayenne,
which is but 44 55m from the Equator, muit
have gone flower.

But the Force which makes Bodies fall is
the very fame that makes them heavy ; and
nQt bei#g the {ame every where, it follows
that all our fluid Columns, if they are of e-
qual length, will not weigh every where a-
like ; thg'Column that correfponds with the
Equator, will weigh lefs than the Column
that correfponds with the Pole; in order
therefore fgg the former to be in ®quilibrio
with the latter, it would be neceflary for it
to contain a greater quantity of Matter ; it
ought to be longer.

Aa The
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The Earth then will be higher at the Equa-
tor than at the Poles, and the more oblate
rowards the Poles, the greater the proportion
of the Centrifugal Force; or, in other words,
the Earth will be fo much the more oblate,
the more rapid its revolution is about its
-Axis, for the Centrifugal Force muft encreafe
with this %‘zﬁ)idity.

But if Weight or Gravity were uniform,
that is, the fame at all diftances from the
Center of the Earth, as Huygens fuppofed,
this Flatning has its Bounds. He has de-
monftrared That if the Earth meved about
irs Axis feventeen times fafter than it does
it would receive the greateft Oblatenefs pof-
fible, infomuch that the Diameter of the E-
quator would be double of the Axis. A
ftill greater degree of Rapidity in the motion
of the Earth, would produce a Centrifugal
Force fuperior to Gravity,and the Parts would,
difperfe. ' 3" S

Huygens did not' ftop here ; having deter-

‘mined what Proportion the Centrifugal Force

has to Gravity, under the Equator, he ‘inve-
ftigated what muft be the Figure of the
Earth, and found that the Diamerer of the

Equator muft be to the Axis as 578 to §77.
Sir Ifaac Newton depending: on a dil%‘erent
Theory, and confidering Gravity as the Effect
of the Artraftion of the Parts of Marter,
does not determine the Figure of the Earth
in general, and only afcertains the Propor-
: tion
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tion berween the Diameter of the Equator
and the Axis, which he finds to be as 23010
229, |

Herman alfo has examined- into the Figure
of the Earth by the Hypothefis of a Gravity
proportional to the diftance from the Center,
and found that the Earth muft be an Ellipfoid
whofe Equatorial Diameter is to its AXis as
v 289 to 4288 in which he agrees pretty
nearly with Huygens.

None of thefe Meafures agree with that
attually taken by Cafinio and Maraldi; but if
from their Obfervations, the moft famous per-
haps that ever were made, it follows that the
Earth, inftead of being an oblare Spheroid
towards' the Poles, is an oblong, tho’ this
Figure &ems to be repugnant to the Laws of
Statics; we fhould fee' this to be an abfolute
Impofﬁt:ility, before we cavil with fuch Ob-
{ervations, °

In che feveral Calculations we juft now
mentioned, the Earth -waS'conﬁdered] a8, com=
pounded of an Homogeneous and fluid Mat-
ter; and in this Cafe would mott certainly be
an oblate Spheroid at the Poles: but fuch an
Homogeneity may not be in the Marter
which forms the Earth; and for chat Realon
it is of” a different Figure,

I'will not here examine into the Manner
how de Mairan thought we might be fure the
Earth is an ‘oblong Spheroid at the Poles ; it
has been fufficiently difcuffed” in the Me-

AR MmOIrs
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moirs of the Academy*, and the Philofophi-
cal Tranfactions .

Cuaprll
A Mftﬂp@ﬁml D%ﬁ:om:/é on Al-

traltion.

Propofe here to offer fome probable Con-
I jeCtures, whereby to explain how it hap-
pens that the Stars feem fometimes to increafe
and decreafe in Magnitude : how new Stars
{eem {fometimes to be lighted up in the Hea-
vens, or old ones to go out; in a word, how
a Ring like Saturn’s may be formed around a

Planet.

Thefe Phenomena are, as we may fay, no
more than the Corollaries to the Problems
whereby I demonftrate the Figure which
muft be affumed by a Mafs of tluid Matter
revolving about an Axis, or a Stream which
circulates about an Axis taken out of itfelf.

Thefe Forms depend upon the Gravity of
the parts of thefe Fluids, and their Centri-
fugal Force. Philofophers are Kerﬁ:&ly a- 8
greed as to what concerns this lait; but they

* Memoirves de I’ Acad. 1720. t Philo, Tranf. 1725.

. No. 386. 387. 388.
vary
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vary from each other on the Subjett of Gra-

vity.

i;udics that revolve inceflantlv endeavour
to efcape in the Tangent of the Curve they
defcribe, and this their effort is called their
Centrifugal Force. :

As for Gravity, fome look on it as the
Effeét even of the Centrifugal Force of fome
Matter, which circulating about the ‘Bodies
towards which others gravitate, impels or
forces them down to the Cénter of its Circu=
lation ; others without diving into th:b Caufe,
reckon it to be a property proportionably i
herent in all Bodigs. B Tt 3, n}-

"Tho' the Mathematical Solutions of the
Problems in this Tra&, bear no relation to
the nature of Gravity; yet as the Applica~
tion 1 make of them to the Phenomena of
Nature, depend in fome fort thereon it may
be prc‘lper to touch a little on it here, tofhew
how far our Explications may extend, ac-
cording to the different Ideas we may have
of Graviry. | A= il

It is not for me to pronunce upon a doubt
which divides the greateft Philofophers; but
I may have leave to compare their Notions.

A Body in Motion, meeting with another
Body has” the Power to move it. Upon this
Principle the Cartefans endeavour to explain
every Thing, and to evince that even Gravi=
ty is but confequential thereto. Their Sy-
ftem has, in this, the advantage of Simpg-

Aaj cityy
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«city ; but/it-muft be confefled thar great Ob-

je€tions are ftarted againft it, and occur in
our Refearches by this Syitem.

Sir Jfaze Newrop not {avisfied with the Car-
#¢han Dottrine, which accounts for .every
thing by Impulfion only, difcovers another
attive Principle in Nature, meaning that the
Parts of Matter gravitate towards each other.
This Principle laid down, he wonderfully un-
Favels every Phaenomenony and the more we
purfue him, the deeper do we dive into his
Syltem, and the more does it {eem to be con~
firmed. But befides that the foundation of
this Syftem is lefs fimple, in that it fuppofes
two Principles; a Principle whereby ies
at a Diftance aft upon each .other, appears
hard to admit. :

'The word Attraétion has chafed the Minds
of Men; many were afraid of feeing the
Doétrine of accult Qualities revived again in
Philofophy,

But to do juttice to Sir Jzac, he never
thought Attration to be explanatory of the
Gravitadon of Bodies towards each other ;
he often takes notice that he ufed thar Term
only to exprefs an Effe€t, not a Caufe ; that
he applied it only to avoid Syftems and Ex~-
ﬂlﬂ,ﬂatiuna; that poflibly this Tendency might

¢ caufed by fome fubtile Matrer which mighe
emanate trom Bodies, and might be the Ef-
tect of an aftual Impulfion ; bur be it what it
would, it was certainly a primary Efle&,

whereby
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whereby might be explained all the fubfe-
quent gﬁe&s dependant thereon. Every re-
Ell'ar Effe€t, may, tho’ its caufe be unknown,
the objeét of Mathematicians; becaufe
whatever is fufcipient of Adore or' Lefs, 1
within their Sphere, be its Nature what it
will; and the Ufes they make of it will be to
the full as demonftrative, as the Applications
they may make of Objets whole Nature
fhould be abfolutely known. If we were al-
lowed to treat on fuch only, the Bounds of
Philofophy would be ftrangely narrow.
Galileo, tho’ ignorant of the Caufe why
Bodies %ravitated towards the Earth, has
neverthelefs obliged us with a very fine and
cerrain Theory upon this fame Gravitation,
and explained the Phenoniena thence arifing.
If Bodies ftill continue to gravitate tnwargs
each other, why may we not inveftigate the
EffeCts of this Gravitation, without diving in-
to the caufe of it. Our whole Bufinefs will
then be to enquire whether or no it be true
that Bodies have this Tendency towards each
other ; and if we find the thing to be a faét,
let that content us for our deduétions with
refoet to the Phenomena of Ndture 5 and ler
us leave it to fublimer Philofophers to fearch
into the Caufe of this Tendency.
And this to me feems to be rather the beft
way, as I believe it in vain for us to trace up
to the primary Caufes of Things; and that

we are unable to comprehend in what manner

Bedies aét upon each otcher,

11
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But fome of thofe who reje&t Attra&ion,
look upan it as a Metaphyfical Monfter; and
believe its impoffibility fo fully proved, that
however Nature might feem to favour it, it
were better to acquiefce in a total Ignorance,
than to make ufe of fo abfurd a Principle :
let us fee therefore if Attraétion, tho’ confi-
dered as a Property in Matter, implies any
Abfurdity.

If we had perfect Ideas of Bodies; if we

‘well knew what they are in themfelves, and

what their Properties ; how, and in what
number refident in them; we fhould be able
to pronounce whether or no Attrattion is a
Property in Matter: Bur we, fo far from
being Iﬂiﬁcienrly informed ; know Bodies
but by fome Properties only, without the leatt
knowJedge of the Subjet in which thefe Pro-
perties are reunited. -

We perceive fome different Affemblages
of thefe Properties; and this fuffices for our
Ideas of fuch and ﬁ_’ich partcular Bodies; we
go a ftep further; we diflinguith different
Orders or Clafles of thefe Properties, We
obferve that while fome of them vary in dif-
terent Bodies, others of them are always the
fame, and thefe therefore we efteem as the
primordial Properries, and as the Bafes of
the reit. -

The leaft Attention will conclude that Ex~
tenfion is one of thefe invariable Properties.
It is {o wniverfal in all Bodies, thar I'am ape

o
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+6 think the other Properties cannot fubfift
without it, and chat it is their Support.

I find alfo that there is no body but is fo-
lid or impenetrable; I then again look upon
Impenetrability to be an effential Property of
Matter.

But is there any neceffary Conneétion be-
rween thefe Properdes? Could not Extenfion
{ubfift withour Impenetrability ? Ought I to
forefee by the PI(;EEI’IY of Extenfion, what
other Properties fhould or would attend it ?
'This is what I can by no means apprehend.

After thefe primitive Properties of Matter,
I difcover others, which, tho’ not always pe-
culiar to all Bodies, ar¢ neverthelefs always

culiar to them, when in a certain State; 1

ere mean the Property Bodies have when
they move, of moving others in their way.

"T'his Property, tho' lefs univerfal than the
two already mentioned, feeing it has no re-
lation to Bodies but when in a certain State,
may however be taken in fome fort, for a ge~
neral Property relatively to that State, it
ing obfervable in all Bodies when in Motion.

But once more, is the Affemblage of thefe
Properties neceffary? And are all the general
Properties of Bodies reducible to thefe ? It
feems to me, that it were an ill way of argu~
ing in the Perfon who thould fo rejuce them.

It would be ridiculous in us if we attempt-
ed to affign other Properties to Bodies, than
Experience has pointed out to us; it would

be
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be more fo, if upon fo flender an Information
of a few Properties fcarce known, we pre-
{um’d o pronounce dogmatically that there is
no other; as if we had the Meafure of the
Capacity of the Subje€t, when we know
itagut by fo fmall a number of Properties.

We have a right to exclude no Property
'ﬂ;at is not ;aﬁéﬂdi&% to ?nﬁ: we know to

in a Subjeét; Mobility beipg a Propert
in Matter, we may fay that 1nun§bility Ige :11‘:!{
fo, and Matter being impenetrable, cannot
be alfo penetrable: identical Propofitions,
which are all we are allowed 1n this Cafe.

‘Thefe are the only Properties we may
pofitively exclude: But have Bodies, befides
the Properties we know in them, that alfo of
gravitatng or tending towards each other ;
or of &c. It is to experience that we are in-
debted for the Knowledge of the other Pro-
ties in Bodies, and on the fame muft we re-
1y for this additional Information.

I flatter my {elf I fhall not be here ftopped
to be told, that this Property in Bodies, of
gravitating towards each other, is more in-
mnée'ﬁragﬁ than thofe every body admits.
'The manner how Properties refide in Bodies
is what we cannot conceive, The common
People are not at all furprized when they fee
2 Body in motion communicate its Motion to
others, for being ufed to this Sight they fee
nothing wonderful in it: buc Philofophers
who are refolate enough to decide 4 priors

con-
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concerning what Properties are to be ad-
mitted in Bodies, and what excluded; fuch
Philofophers 1 fay cannot conceive the im-
pulfive Force more conceivable than the at-
tradtive. What is this impulfive Force ? How
does it refide in Bodies? Who could have
imagined it to have been refident therein, be-
fore he had feen the fhock or congrefs of
Bodies? The Refidence of the other Proper-
ties in Bodies is not a whit more conf{picu-
ous. How comes it that Impenetrability and
the other Properties are concomitant with
Extenfion? Thefe will be eternally Myfteries
O us.

But perhaps it may be faid, that Bodies
have no impulfive Force. A Body commu-
nicates no Motion to the Body it firikes;
it is God himfelf that moves the Body ftruck,
or has eftablithed Laws for the communica-
tion of thefe Motions; but this is talking at
random: For if Bodies in Motion have not
the Property of moving others; if when one
Body ftrikes another, this is moved only be-
caufe God moves it, and has eftablithed Laws
for this diftribution of Motion; how fhall we
be able to aflure ourfelves that God may not
have ordained the like Laws for Gravitation.
The Minute we recur to an Almighty Agent,
and the Negative only is confidered, it
fhould be faid that {fuch Laws imply a Con-
tradition ; but this can never be advanced,
and then is it more difficult for God to make

two

5
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two Bodies tend or move towards each other
at a diftance, than to have them wait for the
thock to put them in Motion.

Another Argument that may be raifed a-
gainft Artration is, thar the Impenerrabili?'
of Bodies is a Property on all fides allowed.
'This Property granted, a Body that moves
towards another cannot continue in Motion,
if it does not penetrate it; but Bodies are
impenetrable, God then muft have eftablithed
fome Law to reconcile the Motion of one
with the impenetrability of both: Here then
15 a new Law become neceflary at the Inftant
of the Congrefs or Shock. But for two Bo-
dies at a diftance, we fee no necefficy for a
new Law concerning them.

This to me feems the moft folid Objeétion
that can be made to Attraétion; yet tho” no
anfwer were given to it, it proves no more
than that there is no vifible neceflity for the
tendency of Bodies; nor do Iintend to make
it out here, I only endeavour to evince that
this fame Tendency is poffible.

But let us examine a little into this Mat-
ter ; the Properties of Bodies are not as we
have feen, all of the fame Order; fome of
them are primordial, and common o Matter
in general, inafmuch as they are always
concomitant therewith, as Extenfion and Im-
penetrability.

Some of them are of a lefs neceffary kind

or Order, and are no more than the State in
which

= Ll S T ST R S —
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which Bodies may happen to be, or nct be, as
Reft and Motion.

In {lort there are Properties which more
farticularly diftinguith Bodies, as Figure, Co-
our, Smell, &c.

If then it happen that fome Properties of
different Orders are in Oppofition to each
other (for two primordial Properties cannot
be o) the inferior Property muft yield, and
(uic it felf to the moft neceflary, as incapa-
ble of Change.

Let us now fee what muft fall out whena
Body moves towards another whofe Impene-
trability wichftands its Motion. Impenetra-
bility ‘muft unalterably {ubfift ; but Motion
which is a meer State in which a Body may
be, or not be,and may be varied infinite ways,
will adapt it felf to Impenerrability ; for a
Body may move Or not move, this way or
that way, but it muft always be impenetrably
the fame, and unchangeably impenecrable.
Some Phencmencn in the Motion of the Body
muft then arife, confequential to the {fubordi-
nation of the two Properties.

But to argue in this nature againfb Attra-
&ion, were as if we concluded theapparent
Phesomenon to be more neceflary than the

rimary Properties_ of Matter, without confi-
gering that chis Phwenomenon fubfifts but in
confequence of thefe Properties.

What we have been faying does notprove
there is any Artraltion in Nature, nor did I

under=
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undertake to prove it. My Defign was only
to enquire whether or no Attra&tion, the’
confidered as a Property inherent in Matrer,
was metaphyfically impoffible. If fo it were,
all the moft urgent Phenomena in nature could
not obtrude it upon the World; but if it ap
rs to be neither impofiible or cnntmcﬁ:
ory, we may f{afely enquire whether it is
roved by Phenwnena or nor. It is in the
gyfcem-n - the Univerfe that we are to endea~
vour to inform ourfelves whether it be effe~
¢tively a Principle in Nature; to what de-
gree it is neceifary for the Explication of
Phenomena ; or whether it be needleily intro-
duced to explain what may be as well ex-
plained without it.

With this regard, I prefume it may not be
amifs, here to exhibit a fummary View of the
two grand Syftems which at this day divide
the Philofophic World; and will begin with
the Syftem of Vortices, not barely fuch as
Defcartes lays it down, bur with ali the Im-
pf::qvemenrs that have been offered in favor
of it.

I' fhall then proceed to Sir Ifaac Newton's
Syftem, {o far as I'fhall be able, by divefting
it of the Calculations which fo gifpia the
wonderful Harmony of" alk-its parts, and give
it fuch a convincing Force. '

Ciar:
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The Motion of the Planess explained
by Vortices.

Efcartes to account for the Revolutions
) of the Planets around the Sun, {uppofes
them imerged in a Fluid, which circulating
around that glorious Srar, forms the vaft Vor-
tex which {weeps them along, juft like a
Veffel when left to the Tide of a River.

This Ex‘l]}lanatiun, {fo fimple at firft Sight,
is liable to great Objettions, when duly con-
fidered. |

The Planets indeed move round the Sun,
but in fuch a manner as, every body now,
knows.

"The Orbits of the Planets are not Circles,
but Ellipfes, in whofe Focus the Sun is. One
of the  Laws of their Revolation, is, that
th?' go thro’ equal Area’s in equal Times,
and hence the Acceleration of the Planets, as
they draw nearer and nearer to the Sun; for
the right Lines produced from the Place of
the Planet to the Sun, being then fhorter, the
Elliptic Arcs gone through by the Planet
muft be proportionably larger, for the Planer
to defcribe an Area eq’rual to the Area it de-
fcribes at a greater diftance from the Sun,

when
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when the Lines produced as abovefaid are
longer. |

All the Planets, we know any thing of,
obferve this Law ; not only the primary Pla-
nets that revolve around the Sun, but the fe-
condary Planets alfo that revolve about fome
primary, as do the Moon, and the Sattelites
of Fupiter and Saturn; but here the Area’s
which are in proportion to the times, are A-
rea’s defcribed about a primary Planet, which
to its Satellites is as the Sun to the primary
Planets. And hence the Orbit of a Planer,
and the time of 1ts Revolution being known,
you may at every Inftant find the Place of
the Planet.

Another Law gives you the Analogy be-
tween the periodical Time of each Planert,
and its diftance from the Sunj; a Law as
fcrupuloufly obeyed as the former, which is
that the Time a Planet takes in going
round the Sun, is as the {quare Root of the
Cube of its mean diftance from the Sun.

This Law alfo extends to the fecondary
Planets ; butin this Cafe the periodical Times
and Diftances, are to be taken from the pri-
mary Planets refpectively.’ By this Law, the
diftance of two Planets from the Sun, and
the periodical Time of the one being given,
you may inveftigate the periodical time of
the other; or the periodical Times of two
Planets, and the diftance of one of them be-

ing given, you may have the diftance of the
other. Thefe
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‘Thefe two Laws being laid down, it is
not only fufficient that we fay in general why
the Planets miove round the Sun; we muft
alfo thew why they obferve thefe Laws; or
at leaft what we advance, on their Motion,
muit not be contradiCtory to theie Laws.

Seeing that both the diftances of the
Planets from the Sun, and their periodical
times are different; the Vortex cannor every
where be of the fame Denlity, and the times
of its Revolution not the fame every where.

As each Planet defcribes equal Area’s in
equal Tines, ic follows that the Beds of the
Vartex Matter have their Velodities in a
reciprocal Proportion to their diftances from
the Center.

But, becaufe the periodical Times of the
feveral Planets, are in proportion to the
fquare Roots of the Cubes of their diftances
from the Sun, it follows that the Velocities
of the fame Beds are in a reciprocal Propor-
tion to the fquare Roots of their diftances.

If one of thefe Laws be afcertained, che
other becomes neceffarily incompatible. If
we would have it that the Beds of the
Vortex have the Velocities neceflary for
each Planer to defcribe equal Area’s about
the Sun in equal times; it muft follow, for
Example, that Satwrn would periorm his
Revolution in go Years, which is quite
contrary to Experierce.

B b 1f
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If on the other hand we would indue
the feveral Beds of the Vortex, with the
Velocities required to make the Periodical
Times proportional to the fquare Roots of
the Cugea of the diftances; we fhall find
that the Area’s defcribed by the Planets
around the Sun will ceafe to be equal in
equal Times.

I do not here fpeak of the Objettions,
raifed againft the Vortices, which do gbt
feem invincible: nor do 1 fay any thing of
that made by Sir Ifaac Newton, by fuppofing
with Defcartes, that the Portex receives its
Motion from the Sun, who revolving about

his Axis, would communicate this Motion

from Bed to Bed, to the utmoft verge of
the Vortex. Sir Ifaac had, by the Laws of
Mechanics fought after the Velocities of
the feveral Beds, and tound them to be
very different from thofe which quadrate
with the Rule of Keplr, concerning the
proportion between the Periodical times of
the Plancts, and their diftances from the
Sun.  Bermoulli, in his fine Differtation
which won the Academy’s Prize, in the
Year 1730, has thewn that Sir Jfaac did not
fufficiently confider feveral Things which
alter the Calculation. Tt is true indeed that
the faid Thing duly confidered, the Velo-
cities of the feveral Beds are found ro differ
foom what they ought te be for the com-

‘ pletion
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pletion of this Law, but they come fome~
what nearer than before.

But ler the Motion of the Portex proceed
from what Caufe foever, the Velocities of the
Beds might be brought to agree with one of
the Laws we have mentioned; but never
with both at the fame time; and yet thefe
two Laws are the one as inviolable as the

other.
The more Learned have endeavoured to

folve this Matter; but Leibuitz * in particular * 7ide
could only fay thatr, throughout the Orbit :]}i,ﬁ'
defcribed by each Planer, there muft be a,

Evgi-

1689,

. 82, &

Circulation he calls Harmonic, that is a’1:06. .

certain Law of Velocity 1o make Planers 446.

obferve the Law of defcribing equal Area’s
in equal Times; and that at the lame Time
there muft throughout the whole extent of
the Portex be a different Property of making
the Planets obferve the Proportion berween
their Periodical Times, and their diftances
from the Sun: 'This is all one of the greateft
Men of the Age could fay in Defence of
the Fortician Syitem.

Bulffiuger, in the Diflertation which won
the Prize in 1728, acknowledges and berter
demonftrates the neceflity ot this different
Law in the Fluid which fweeps away the
Planets. Bur it is hard to admir of thefe
different circular Beds moving with inde-
pendant and broken Velocities.

Bt Therg
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There is another Objeétion to this Sy~
ftem which is not of "lefs weight: 'The
feveral Beds of the Vortex, are nearly of
the fame Denfities with their refpettive
Planets, for each of the Planets fwims in
irs particular Bed; and thefe Beds move
with prodigious Rapidity; yet we fee that
the Comets traverfe them, without an
{fenfible alteration of their Courfe. ‘The
Comerts themfelves may as likely be hur-
ried along by Fluids, which may circu-
late athwart the Fluids which convey the
Planets, withcut confounding, or difturbing

" their Courfe.

Let us now pmceed to the Doétrine of
Gravity according to this Syitem.

0 A T AN

of the Gravitation of Bodies to=
wards the Earth, by Vortices.

L L Bodies fall, when not fuftained,
A and tend to the Center of the Earth.
To explain this Phanomenon,, Defcartes
fuppofes 2 worgex of Fluid Matter to circulate
with great velocity round the Earth, in a
dire€tion parallel ‘with the Equator. It is
well known that when a Body defcribes a
Circle,
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Circle, it endeavours to fly off from the
Center ; every part therefore of this Fluid
muft have this centrifugal Defire or En-
deavour to fly off’ trom the Center of the
Circle defcribed. If then they meet
with a Body which has not, or has lefs of
this centrifugal Property, the Bedy muft
yield to their Efforc; and the parts of the
Fluid having always more of this centrifugal
Force than the Body, muft fucceflively take
its place, till they have forced it down to
the Ground. '

This general Doérine of Gravitation is
alfo liable to grear Objections, the chief of
which are thele,

HuyGeNs Objelfs

1. If the motion of fuch a Vortex was
rapid enough to drive Bodies fo forcibly
downwards, it ought to give them fome
horizontal Impulfe, and hurry them along
in its own diretion.

2. If the caufe of Gravity be atrributed to
a Vortex that moves parallel to the Equator,
Bodies would not fall towards the Center
of the Earth, buc muft fall perpendicularly
to the Axis. The fall of Bodies being
effeted by the centrifugal force of the
Vortex Martter, and that force tending to
remove the faid Matter from the Center
of every Circle it defcribes, it muft ever
where 1mpel Bodies towards the Center of

Bbj every
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every particular Circle; and fo Bodies in-
ﬁearf of falling towards the Center of the
Earth, would tend perpendicularly to the
Axis; but neither of thefe happens. It is
ever obferved that the Tendency of Bodies is
invariable, and that they fall perpendicularly
to the Surface of the Earth.

It has been the good Fortune of the
Cartefian Syftem to meet with able Defenders;
Mr. Saurin has given a very ingenious anfwer
to thefe Objections.

Let us fee how Huygens {upplies the
Defects he difcovers in the Cd?‘tgﬁgl Syftem.
Inftead of making the @cherial Matter
move all around the fame Poles, he fuppofes
it to move in all Direétions in the fpherical
Space that conrains it; and thefe Motions
crofling each other ll they become Circular,
the =therial Martter will at length come ta
move in {pherical Surfaces of all Direétions.

This Hypothefis laid down, frees the
Vortex from two Objeftions made thereto.

1. The ztherial Matter, the Caufe of Gra~
vity; circulating in all Direétions, it cannot
impel Bodies Horizontally like the Cartefan
Vortex ; becaufe the Horizontal impulfe it
receives from every Surface of this Matter,
is deitroyed by a contrary Impreffion.

2. It 1s plain that in this Cafe Bodies
muft fall towards the Center of the Earth;
becaufe the ®therial Matrer, which circulates
in each fpherical Superficies, impelling them

’ towards
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towards its own Axis, they muft tend to-
wards the Interfeftion of all thefe Axes,
which is the Center of the Earth.

~ This Syftem accounts for the Phenomena
of Gravity better than the Cartefian ; buz muft
be confefied to be far fhort of its ﬁmpliuity.
It is hard to conceive thefe circular Motions
of the ztherial Matter in all Dire€tions; and
even thofe who would give a reafon tor
every thing by the impulfe of therial
Matter, are not fatisfied with what Huygens
has ofiered in favour of it.

Bulfinger, tejeting this complexity of
Motion, ftarts a third Syftem.

He will have it that the ®therial Matter
moves at once round two Axes perpendicular
to each other; and tho’ this of 1ts felf 1s not
eafy to admit of, he fuppoles two other
Motions of the ®therial Martter, contrary.to
the two Former. Here you have four Vor=
tices, two againft two, which crofs each
other without any interruption or diforder.

Thus is it that, by the Fertician Syitem,
they account for the two grand Phbenomena
of Nature,

That a fluid Matter circulating about
fiveeps the Planets around the Sun: that, in
the particular Vortex of each Planet, a like
mortion of Matter impels Bodies towards the
Center: Thoughts which naturally enocugh
enter into the Mind,

Bbgy But



* Bulf-
ﬁﬁgﬂ.

Figures qf the

But Nature more nicely examined will not
fufier us to adhere to thele firft Notions.
Thofe who enter into any Scrutiny of the
thing, are obliged in the Solar Portex to
admit of the Interruption of the Motions of
the feveral Beds we have mentioned ; and in
the Zerreflial Vertex, of all the contrary
Motions in the @therial Matter; and indeed
’tis at a very great difadvantage that a Man
undertakes, to account for the Phenomena by
the afliftance of Vortices.

Hence it is that an Author * we have often
cited, fays, That nctwithftanding his endea-
vors to defend the Portices, it may happen
that thofe who rejeét them, may be the more
obftinately bent againft them by his manner
of pleading for them.

Fr muft be confeflfed that hitherto the
Vortices: have not been fatisfatorily recon-
ciled with the Phbenomena; bur we are not
therefore to conclude the abfolute impoffibi-
lity of them; nothing can be finer than the
Notion of Defcartes, who would have every
Thing, in Phyfics, explained by Matter and
Motion ; but to keep up the Beauty of this
Notion, we muft not go and fuppofe Matters
and Motions, only becaufe we ftand in need
of them.

Let us now fee how Sir lfaac Newton ac-
counts for the Motion of the Planets, and

Graviy.

CrawD,
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Degree fuever it increafes and decreafes, ac-
cording to the diftances of the Planets, it in
general fuffices that they are artratted towards
a Center, for the Areas they defcribe to he
in proportion to the Times; but by this Pro-
portion alone we cannot difcover the Law
of this Central Force.

But if one of Kepler’s Analogies (thus it is
they call that proportionality between, the
Area’s and Times) points out a Central Force
in general, this gives us the Law of this
Force,

This other Analogy, as we have feen
above, relates to the proportion between the
Periodical Time of each Planet, and its
diftance from the Sun. 'The Periodical Times
of the Planets about the Sun, and of the
Secondaries about the Primaries, are as the
fquare Reots of the Cubes of their diftances
from the Sun, or any Primary. .

This FProportion between the Periodical
Times and the diftances once known, Sir
Jjaac inquires in what Degree, or by what
Law the Central Force muft increafe and
decreafe, for Bodies that move by fuch a
force in circular Orbits, or nearly circular,
to obierve this Proportion between the Perio-
dizal ‘Times and the Diftances; and by Geo-
metry it is eafily demonftrated  that this other
Analogy fuppoles the force that attrats the
Planets towards the Center, or rather the
Focus of the Curves they defcribe, to be in a

reciprocal
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reciprocal Proportion to the fquares of their
Diftances from the Center, that is, it de=
creafes as the fquares of the Diftances increafe.

Thefe two Analogies fo difficult to recon-
cile according to the Docttrine ot Fortices, are
here Faéts which difcover to us this Central
Force, and the Law of the fame. _

To fuppofe this Force and its Law, is not
building a Syftem; it is difcovering the
Principle whofe Effeéts obferved, are its ne-
ceffary Confequences. ~Gravitation towards
the Sun is not laid down to account for
the Revolutions of the Planets; but the very
Courfe of the Planets tell us there is a Gravi-
tation towards the Sun, and what is its Law.
Let us now fee what ufe Sir Jfzac is going to
make of the Principle he thus difcovers.

Affifted by the moft fublime Geometry, he
invefti%ates the Curve which muft be de-
fcribed by a Body, that with a rettilineag
Motion at firft, is diverted therefrom towards
a Center, by a Force whofe Law is fuch as
he has difcovered.

And the Solution of this fine Problem in-
forms him that a Body muft, in fuch a Cafe,
neceflarily defcribe fome one of the Conic
Seétions, and that if the Courfe held by the
Body returns into itfelf, as happens to the

Planetary Orbits, this Curve muft be an El-

lipfis in whofe Focus the Central Power muft
relide,

¥
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If Sir Ifaac Newton was indebted to the
two firft Analogies, for his difcovery of at-
traction and its Law, he here {fees them con-
firmed by new Phenomena: All Obfervations
make it appear that the Planets do move in
Ellipfes, in whole Focus is the Sun.

The Comers fo deftruétive to the Syftem
of Vortices, contribute to confirm the Newro-
nian Sy ftem.

Sir lfaac having found that Bodies which
move about the Sun, tend towards him, by a
certain Law, or in a certain Proportion, and
muft defcribe fome Conic Seétion, as do the
Planets whofe Orbits are Ellipies; confiders
the Comets as Planets that move by the fame
Law, whofe Orbits are allo Ellipfgrs, but fo
very long that, without any fenfible Error,
they may be taken for Parabols's.

But he does not ftop at this, tho’ fo much in
favour of him, he muft have fome thing more
certain and exa€t. It muft be {een wherther
the Orbit of a Comet, determined by Points
given in the firft Obfervations, and atcraétion
towards the Sun, will quadrare with the trace
the Comet really defcribes in the remainder
of its Courfe. To this purpofe he calculated,
he and the learned Aftronomer Dr. Halley,
the Orbits of the Comets by the Obfervations
of which we are enabled to make the Com-
Elrifng 5 and it cannot without aftonifhment
be feen that the Comets have appeared in
the points of their Orbits fo determined, ali;.
SRR cas mo
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moft us exatly as the Planets appear in the
Places of their Orbits, as feuled by the
common Tables.

This Theory feems to want nothing but a
pretry long feries of Obfervations, to bring
us acquainted with each Comet, and to enable
us to foretel its return, as we do that of the
Planets to the fame Points of the Heavens.
But Stars, whofe Revolutions, to all ap-

arance, are of fome Centuries Duration,
Feeem buc ill adapted for the Obfervation of
Man whofe Life is fo fhort.

Here you have the Revolutions of the
Planets and Comets, all the Phenomena
made out by one fingle Principle; and may
not the laws of Gravity be explained ftill by
the fame Principle?

Bodies fall towards the Center of the
Earth ; it is the attraétion of the Earth which
makes them fall; but this Explication 1s too
vague.

If the quantity of the attrative Power of
the Earth, were known by any indication be=
fides the fall of Bodies, we might fee whe-
cher the fall of* Bodies, according to the
known Laws, is the efleét ot this Power or
Force.

We fee that the Sun attraéting the Planets,
is the Caufe why they move round him,
as the atcraftion of the Primaries confines
their Secondaries; now the Moon 1s the
Earth’s Secondary or Satelhite, it 18 the are

trattion
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traction of the Earth therefore that makes
the Moon turn round us.

The Orbit of the Moon, and the Time it
takes up in moving about the Earcth are well
known; and thence we may come at the
fpace attration would draw the Moon

ough, towards the Earth, in a given time,
if the Moon deprived of Motion {hould tend
towards the Earth in a right line by the
cogency of this fame Force.

The mean diftance of the Moon from the
Earth being about 60 Semi-diameters of the
Earth, it is by a ready Calculation found,
that the degree of attraftion the Earth
exercifes upon the Moon, in the region
where fhe 1s, would make her fall through
15 Foot in a Minute.

But attration increafing as the fquares of
the Diftances decreafe; it the Moon or any
other Body were 6o times nearer to the
Surface of the Earch than fhe happens to be,
the atrrattion of the Earth would be 3600
ftronger, and the Body would fall through
3600 times 15 Fcot in a Minute; ftor
Bodies, when they begin to move, run
through fpaces proportional to the moving
Power.

Now, by Huygens’s Ea:gerimenta, we know
the fpace a Body falls through, by its own
Gravity meerly, towards the Center of the
Earth; and this fpace is precifely the fame as

the Force which retains the Moon ought to
make
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make a Body run through, increafed as it
ought to be towards the Center cof the
Earth. - "

The Fall of Bodies then towards the
Earth is an effie€t of this fame Force,
whence we gather that the gravity of Bodies
is the greater, the nearer they are to the
Center, and fo on inverfely; tho’ the
greateft Diftances we can make Experiment
upon are too inconfiderable for us to be fen~
fible of this difference of Gravity.

Particular Experiments, have raught that
the gravity of Bodies, caufed by this at-
eraCtion, at equidiftance from the Center of
_the Earth, is as their quantities of Matter.

This Force then which attralts Bodies
towards the Center of the Earth, afts pro~
portionably upon all the parts of Marter.

Now attraétion is always murual or reci-
procal ; one Body cannot attrat another
without being proportionably atcrafted there-
by. If the auraction of the Earth, upon
every part of Matter be equal, every part
of Matter atrrats the Earth in its turn; and
an Atom cannot fall towards the Earch but
the Earch muft rife to meet ic.

Thus it is that the Motions of the Planets
are amply illuftrated by the Principle of at-
traétion; and the graviry of Bodies is but a
Confequence of the fame.

I do not here {peak of the very incon-
fiderable Anomalies, that may be either

patled
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pafled over, or explained by this Prin-

ciple.

PFn:}rr Example, the Sun is fuppofed to be
immoveable 1n the Focus of the Ellipfes de-
fcribed by the Planets; and yet he is not
abfolutely immoveable ; attraltion being al-
ways mutual, the Sun cannot attratt the
Planets but he muft be attracted by them:
Strictly fpeaking, then the Sun continually
changes Place according to the different po-
fitions of the Planets; fo that it is only
the Center of gravity of all the Planets
and the Sun that is immoveable; but the
enormity of the Sun is fuch to the Planets,
that were they all together on one fide, the
diftance of the Center of the Sun from the
common Center of Gravity, which is then
the greateft that can be, would not be one
only of his Diameters.

The fame is to be underftood of every

Planet that has Satellites: The Moon, for

Example, {o atrrats the Earth that her Ellip-
fis about the Sun is not defcribed by her
Center, but by the common Center of Gra-
vity of the Earth and Moon, while each of
thefe Planets performs a Revolution about this

Center of Gravity in the fpace of a Month.
The mutual atcrattion of the other Planets
caufe no fenfible change in ctheir Courfe;
Mercury, Venus, the Earth, and Mars, are
not {o large as to be able to aé upon each
other to a degree of Senfibility. Their revo-
-~ lutionary

X "SRt
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lutionary Motion can only be difturbed by
Fupiter and Sarurn, or fome of the Comets
who might caufe fome diverfion in the Aphe-
lia of thefe Planets, bur {o very inconfidera-
ble and fo flow as not to be minded.

But it is not fo with the muwal attrattion
between Fupiter and Saturn; thefe two
mighty Planets reciprocally difturb each
other, when in Conjunétion, and that, toa
degree confiderable” enough to be obferved
by Aftronomers.

Thus is it that attraétion and its Law be-
ing once fettled with regard to the Area’s
the Planets defcribe about the Sun, and the
Times; and with regard to the Periodical
times of the Planers, and their diftances,
the other Phaunomena are but neceflary Con-
fequences thereof. The Planets muft defcribe
the Curves they do defcribe; Bodies muit
fall towards the Center of the Earth, and
their fall muft be as violent asitis; and in
fhort the Planets are {ubjett to fuch diftur-
bances in their Courfe as muft naturally refule
from this atcration.

One of the effe€ts of acrrattion, namely,
the fall of Bodies, is plain enough; but this
effe€t even is what prevents us from difcover-
the attra&ion of Bodies towards each other.
The Power or Force of attraftion being as
the quantities of Matrer in Bodies, the at-
traétion of the Earth upon every Body
whatfoever, hinders our feeing the effetts of

£e thelr
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their own attraéion; for urged towards the
Center of the Earth by an immenfe Force,
their mutual attraétions become infenfible, as
a Storm deftroys the lighteft Breath.

But if we extend our View to what can ma-
nifeft their attraftionupon each other, we fhall
find the effe&s of attraftion as continually
repeated as thofe of Impulfion. The Motions
of the Planets declare themielves every In-
ftant, while impulfion is a Principle which
Nature feems to employ but in {mall.

Attra&tion being no lefs poffible in the
Nature of Things than Impulfion, the Phe-
nomena which indicate Artra&tion being as
frequent as thofe that plead for Impuliion ;
when we fee one Body tend towards ano-
ther, to fay that it is not attracted, but that
it is pufhed along by an invifible Matter, were
much the fame as if a favourer of Artraftion,
who fhould fee one Body put in motion by
another, fhould fay it does not move by the
effe@ of Impulfion, but by the attration of
fome invifible Body.

I now leave the Reader to judge whether
or no Atrraétion be fufficiently made out by
Fats, or whether it is but a mere gratis
diftum we may do without.

For my part I confefs 1 know not what
this gravity of Matter may be, and that I am
as ignorant with reference to its impulfive
Force. If it could be made out that the

one depends upon the other, it would moft
afluredly
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affuredly fimplify the Syftems; but in the

mean time I believe that” without preferring
the one to the other, we may make ule of

mhl

R B G e

Of the Differences avherezuth  the
warions Nature qf Gravity muft

affeit  the Figure of : Fluids,

that turn about an Axts.

Return now to confider what the feveral
Syftems may alter in the application 1
make of the following Problems to the Pheno=

gmena of Nature.
" In thefe Problems I determine the Figure

that ought to be aflumed by a Mafs of homos

gencous and fluid Matter, which revolves
about an Axis, or a torrent of the {ame
Matter which turns around an Axis which is
not its own, or taken without itfelf.

For Bodies to arrive at permanency of
Figure, all their parts muft be in perfect
equilibrio. Now thefe ﬁarr.s are animated by
two Forces, on which this #quilibrium mu
depend ; the one, the Centrifugal Force they
acquire by their Revolution, tending to re-

Ce&s move
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move them from the Center ; the other, which

‘fugal Force there is a perfect agreement about

Figures qf the

is Gravity, tending thereto. As for the Centri-

that ; it is no more than the Etfort of all Bo-
dies that circulate, to go wide ofthe Center of
their Circulation ; and proceeds from the
Force wherewith all Bodies endeavour to per-
{evere in the ftate they are once in, of Reft
or Motion. A Body forced to move in the
dire€ion of fome Curve, continually endea-
vors to efcape by the Tangent of that Curve
becaufe at every inftant its ftate is to move in
the ftrairdire€tion of the very fmall right lines
which compofe the Curve, and whofe pro-
longations are the Tangents. 'The nature
then of this Centrifugal Force which is one
of the Elements of the following Solutions,
and its effeéts, are well known; and the ufe
T have here made thereof is liable to no
Objection. |

ﬁut it is not fo with Gravity; it is necef-
fary to fhew the alterations it may caufe in
the following Refolutions, according as it is
confidered either as an effeét of Impulfion,
or as a property of Bodies.

If Gravity be imputed to the impulfe of
fome matter that drives Bodies downwards,
as Defcartes and Ha_}(r;gm.r {uppofe, the Force
thar fo animates Bodies to tend towards the
Center, will be independent of the Body
that may be in the Center,and of its Figure ;
if the Earth, for example, fhould not be in

the
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the Center of the Terreftrial Vortex, Or Were of
a different Figure from what it is, Bodies
would neverthelefs always tend to the Center
of the Vartex, and with the very fame rapidity
as at prefent. Confidering therefore, in thete
Problems, the gravity of the parts of Bodies,
as inclining towards a Center independent of
the figure of thefe Bodies, it is feen that the
folution of thefe Problems muft give the true
Figures the ceeleftial Bodies may be of, by
fixing the Law according to which Gravity

increafes and decreafes proportionably to the

diftance from the Center.

But if we confider Gravity as an inherent

property in Matter, if the parts of Matter at=
tract each other as the Newtomans teach,
whence arifes gravitation towards central
Bodies; Gravity muft then depend on their

quantities of Matter and their Figures.

Sir Ifagc Newton has demonftrated that
{pherical homogeneous Bodies, attratt Bodies
without them in a reciprocal proportion to
the fqhuare: of their diftance from the Center;
and that the gravity of their interior parts
s as their diftance from the Center. But in
Bodies of different Figure, Gravity obeys
not thefe Laws; it obferves others tl}:at arife
from the Figure of thefe Bodies. And hence
Sir Ifaac taking this Into Confideration when
he fought after the length ofthe Earth’s Axis,
and the Diameter of the Equator, found them

C:c 3 tQ
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to be to each other as 229 to 230, a propor-
tion diflerent from Huygens's and ours.

What is here taught concerning the Figures
of the Planets and the Suns, ought not then
to be taken for abfolutely granted. But if]
as fome Philofophers will have it, or as is
very poflible, there are, in Bodies, Mole or
Nuts of Matter much more denfe than the
reft; the parts without the Nut will gravitate
towards its Center, nearly as Bodies gravitate
towards the Spheres without which they are ;
and the Figures I determine will approach
nearer to the true Figures, This ought to be
ftill more confidered with regard to the At-
mofpheres of the heavenly Bodies, the denfity
of the Fluids that furround them being very
inconfiderable in comparifon of theirs.

The fame is it with the Portices which
move around the Planets; they may be fo
very rare in proportion to the Planets, that
the mutual gravitation of their parts may be
pafled over, and confidered as nothing with
regard to gravitation towards the lglanets,
Admitting therefore the matter of thefe Vor-
trces as gravitating towards the Center of any
Planet, in an inverfe Ratio of the {quare of
its Diftance, the figure of the Rings they
torm, will come very near to trath,

CH AP
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A4 Mathematical Inquiry 1nto the
Figures that muft  be afumed
by Fluids, that revolve abous an
Axts.

PROBLEM L

o find the Figure of a fluid Spheriod that
curns about its Axis, fuppofing every part
of the Fluid to gravitate towards the
Center, according to any power whatfo~-
ever of the diftance from that Center.

@ L. UT 10N

ET PQ be the Axis of Revolution,

and PAQB the fettion ot the Sphe-
roid by the Axis. Seeing the parts of the
Fluid are at reft within themfelves, every
Column gravitates equally rowards the Center
C; taking then one of thefe Columns C D,
which together with CP forms an Angle
whofe Radius being = 1, its Sine = 4, 1
confider it as compounded of infinite {mail
Cylinders G g; and 1 want the gravity of

each of them towards C.
Ccy The
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The abfolute gravity being given in A; =,
to have the gravity in G, fay p. p:: CAw
CG”, whence you have the Gravity in G, or

. $.CG%
. CA®

¥ 1G L

But the revolutionary Motion a&uuting eve-
ry Part of the Fiuid with a centrifugal
Force, according to GH, and in Bodies that
perform their Revolutions in the fame times,
the centrifugal Force being as the Radii cf
the Circles they defcribe ; if the centrifu
Force in A be given,and =/, to have the cen-
trifugal Force in G, fay f.f :: CA.LG=
(becaufe of LG . CG :: . 1) b CG; whence
you have the centrifugal Force in G, or f'=
%:EE: But this Force afting according to or in
the Direétion of GH, does not diminifh the
Force according to GC,but in that it a&sin the
contrary Dire€tion according to GD. To find
then this Force according to GD, you haye

2o OG- s an ’
GH.GK, or ;.b:: 280 pr o [I4CO,
to the Force which draws the fmall Cylinder
according to GD,

‘TheForce then thatdraws the {mallCylinder
Gg
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Gy according to GC, is then no more than
$.CG" _[#.CG. ,1d the Gravity of the

P cA ?

CA
{mall Cylinder rowards C, will be

p.CG" _ fbh -CG) Gg. The Gravity of the
('E A" CA
Columm CG, compounded of thefe fmall Cy-

: .CG"®  rib.CG
linders, will be then / ( pCA” L = ~)G£:

z
s B ; L ’!‘iégﬁ ; and the weight of
(n41) CA

; n4-
the whole Column CD will beks cp™
(nf-1) C A™

z
/- ‘!’i .;;D which muft be a certain Weight or

Gravity A.
1f then we make CA=sa, CD=r, you will

Pr?:+l S bbry

("'I-I}“# 2a
taking place, let & be what it will, it is plain
that » being fuppofed to be variable, the E-

uation will five the Proportion of every Ra-
gius CD and the Sine of the Angle it forms
with the Axis PQ, and confequently give all
the Points of the Curve.

have

— A ; and this Equation

We muft now determine the certain Quan-
tlty
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tity A. That the foregoing Equation may
belong to the Se&iung utg the Spheroid

whofe Semi-axis CA = 2; when the Angle
DCP is right, or when p = 1, » muft be

H+ (i
~ =a; then you have ¥l e AorA =
| (nf1)a” ¢
(Et’;‘-f:'_f );z.
2 (nf1) e
=1
So the Equation will ftand thus -%—H
Ll o I 4

(
Srorr _ (24— r
za *(ﬁﬁ :ﬂ’ or 2p#* Tt = (#h1)
fhbba*rr= (ap—nf—f) a"¥.

This Equarion gives the Setions of all the
Spheroids, whatever may be the Power of the
Diftance with regard to Gravity,excepting the

Hypothefis only cof a Gravity which thould be
in a reciprocal Proportion to the Diftance from

the Center. In this Cafe we muft recur to

06" bb. .
f (’ CE"G L C HCG)GE, which then becomes

f (ETJ%A ﬁ&;;f z )Gg, which 1s no longer
integrable but by Logarithms. You have there-

fore p. CA . 1 CG—22 . SG% . or for the Weight

of the whole Column, pals —%’ =A.

To




Caleftial Bodies.
"T'o reéify this Equation,hmuft be =1, and
v=a; and then you have pala -—-—‘ﬁf*= A; and
corrected, palr B i pala—’fr—: 3 OF 2pal

aq

( "-.,-) BT ... A fa; or, going to Numbers, and

44 &

taking ¢ for the Number whofe Logarith, =1,
(fbﬁrr f
2p

you have r—=ac oy

It is evident that the Meridians of the
Spheroids are continually Algebraic Curves,
except in this one Hypothefis.

If you would have the Equation of all
thefe Curvés in the common way, by co-
ordinate Rettangles, it is eafily done. For,
making CE = x and D E =y, you will
have rr = ¥x + 9y, and br =y. Suiking out
b and » from the general Equation, you

1

will have 2p (xx+yy)T-—- (n41) fﬂ"__l vy
= (2p—nf—f )a**': and for the Cafe

v (22

R=—1, XX-+)yy=aac e 4

But our firft Method of finding the Curves,

by Radii and Angles, is in this Cafe rather
the more convenient of the two.

Though
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Though we fuppofe # to be variable, it
neverthelefs varies but within certain Limits
which are o and 1 ; the radial Equation then
only determines the Arc of the Curve whofe
Amplitude is a Right-angle : But thefe Curves
being compounded of tour fimilar and equal
Arcs ; they are entirely afcertained by our E-
quation.

We may now readily come at the Propor-
tion between the two Axes of the Settion, in
any Hypothefis whatfoever.

The general Equation being 2pr" " —
(n41) fobd" " vr= ( 2p—nf—f) d""'l; to
find » when b =o, you have 2p+"+'=
(2p—nf—f) &"T'. Whence you deduce CA

I

I

.CP:: (i)™ (o).
And in the Hypothefis of a Gravity in an

inverfe Ratio of the fimple Diftance you have

1 ()= ;; . Whence you deduce ICA—ICP

— —
—_—

=
Ilf is plain that # being a pofitive Number,
whether an integer or not, that is, in all the
Hypothefes of a Gravity in a dire& Ratio of
any Power whatfoever of the Diftance, the
Diameter of the Equator will always exceed
the Axis of Revolution. But if #» be a
negative Number, that is if Gravity be in
an Inverfe Ratio of any Power of the Di-
ftance,
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ftance, you will have CA.CP :: (2p)—1?

|
. (2ptaf—f )"t jnow if < 1, let k=1—n,
|

and you will have CA.CP::2p : (20—kf) &
and if #> 1, let 7—1=Fk, and you will have
1

|
CA.CP:: (2p) " (2p+Af) or CA.CP::
1 1

(20+ kf) #.(2p)*. We have moreover
feen that # being= —1, you have / (E-A—)= 2%

Whence it is plain that there is no Hypothetis
wherein the Spheroid is not flat at the Poles.

SCHOLIUM

TheFigure of theSpheroids depends then on
the proportion between the Centrifugal Force
and gravitation. Let us now fee to what
Degree this proportion may Vvary in fome
Hypothefes of Gravity, and what Figures
would thence refult in the Spheroids.

If we fuppofe Gravity to be uniform;
# being =o, you have CA.CP:: ap
2 . Upon our Earsh the force of Gra-
vity is 289 times greater than the Centrifugal
Force under the Equator; if then we would

have the proportion between the Diameter of

the
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tl,'_le ter'mﬂ!' 1l ] ' 3 ,_.--: andiiae A]gis of Reyo-
ion, ‘in this Hypoethefis of a uniform Gra-

ituting 289 Ut

wilt have CA. CP:: 578. 577.

The centrifugal Force' might be equal to
Gravity, which would actually happen if the
Earth revolved 17 times fafter rﬁan at pre-
fent; and then you would have CA .
CP:: 2p.p::2.1. TheCentrifugal Force
could not be greater without difperfing the

rts of the Earth; and if the revolutionary
Motion fhould continue to accelerate, the
Earth would be reduced to a fingle Atom
at the Center. Whence it is evigf:nt that

~in this Hypothefis of an uniform Gravity,

the flatteft Figure the Spheroid is capable of,
could not make the Diamerter of its Equator
exceed the double of its Axis of Revolution.
In this Cafe the Earth could be compounded
of two Paraboloids, as Huygens has demon-
firated in his Treatife of Gravity, p. 157.
with regard to this Hypothefis, the only one
he examined.

"This Hypothefis, the moft fimple of all, is
not to be taken for the only oney for Herman
in his inveftigation of the Figure of the
Earth, {uppofes a Gravity in proportion to the
diftance trom the Center. * Let us now fee

- what mighc happen in this Hypothefis, and

whar Figure it might give to the Spheroids.

You
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PROBLEM IL

A Torrent or Fortex of fluild Matter cir-
culating about an Axis without the Tor-
rent, by a centriperal Force in proportion
to any Power whatfoever m of the diftance
from the Center meafured from the Axis;
and in each Se€tion perpendicular to the
Revolution, the Gravity refulting from the
parts of the Fluid towards a Center taken
within that Seétion, being equal to any
power whatfoever # of the diftance from
that Center ; to find the figure of the Tar-

rent ?

SOLUTION.

Let ADPadQA be theSeétion of theTorrent
that turns around the Axis Aa,made by a Plane
perpendicular to the Revolution, through the
Center 5. Let 5 be the Center of the centri-
petal Forces taken without the Torrent, and
C the Center towards which is the Actraction
refulting from the Part of the Fluid taken
within the Seétion.

For the parts of the Fluid to be in equili-
brio the weight of each Column CD, as well
that which proceeds from the Gravitation to-
wards o and towards C, as well as the cen-
trifugal Force muft be every where the fame.

Let then the abfolute Gravity in A towards
~ be ﬁiven, and = » ; let the Gravity m A
towards C be alfo given, and =p ; let allij'u

the
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the Centrifugal Force in A be alfo given, and
—f. Let AC=q, Cy=J, CG=r;the Sine of
the Angle DCP=4, the Radius being =1,
you will have G L. = br; and taking away
trom ¥ the right Line ¥R perpendicular to
the Radius: CD continued, you will have
CR =bb, and yG=+v" (bb+2bbr+rr).

Now the Gravity in A towards ¥ being =7,
making =, 7" : ; (d+b)m . (5’54"155‘?"‘!‘?’1‘);““3&
yvou will have the Gravity in G, or =
= ﬁ-l-zﬁhr-}-rr};m )

(a44)"
which thence refults towards C, fay 2" . 7" :

and to have the Force

—m
Gy. GR, Grz-{i'{f‘%—t—ﬂ—:r”: (b +
(at¢)
2bbr4rr)* . bb+r; whence you will fee the

Force towards C refulting from the Gravitation
m—1

i &5 &—'r 2
tDWﬂl'dS'J’, i ___:w(ﬁb-—[-r){ 4 2bbr 4 rr) ‘

(a44)”

You have morcover (the Gravity in A to-
wards C being =p) the Gravity in G towards

n
& ="—u; the whole weight then towards
a

C, refulting from the two Gravitics toe
Dd ward
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ward ¥ and toward C, will be then =
m—1
A ”
7 (b r) (B abbrderr) ~ 27
(atb)" a
The centrifugal Force in A being =f; if
you make f. f" it a+b . b=hr, you will have

the centrifugal Forcein G orf” =-’%’2; and

to find that part of this Force that draws to-
wards D, fay /' ./":: GH . GK, or ﬁ:"_’g’

.f"::1.h; whence, for the Force contrary
to the Gravity toward C, you have f* =

£b (bbr)

You have then for the Force towards
C, refulting from all thefe Forces |

]

a(bbor (Bt abbrerr) o pr" B (b br)
( a-}-b )m a” a--b

Conceiving then, as in the firft Pro-
blem, the Column CD to be compounded of
infinite fmall Cylinders dr, you will have

P |

f[—,r (bbtpr) (B 2bbrrr) 2 27 b @4;.,; Fe
a” a-t

(a+E)"
which muft be a certain Weight, Then y{;ﬁ
Wi
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s
will have - T(&42bbrgrr) * +,ﬂr"+' __ fhbr
mt1 (a6 )" a1 otd
bbhrr
o zj——”_,_ = A,
To correét this Equation, when h=1, r muft
be =a; and then you have T(atb) |, pa

¥ SR i
ﬂ+£‘ ;?f:ﬁ) =A.. And I;hEIl the Equ'ati{m
mtt

will ftand thus, 7 (bb4-2bbr<-rr) 2 = 'Pr"+t__

mt-1 (atd)" (-1 )a"

féﬁr__ Sfhbrr e ﬂ'(ﬂ+§)+ . pa fab 3
-ﬂ+‘6 Zrﬂ-i—.&) m+1 W+I #+$

Jfaa

2agy” Or (changing ¢ for a+4, and ¢ for
(m-l-]:) X (ﬂ—[— 1) )

nebt

2(nt1)xa" x(bb + 26br-rr) AN
2(m+ l)pc”‘r”"" —aqfa"bd™ hr— ¥ it
bbrr =2 (n+ 1) 7 & (m+1) pd T
—2g f ﬂ;ro-l--l bﬂmﬂl—q fﬂfr-i-z{m—f:‘

You fee thar in all thefe Hypothefes the Se~
¢tion of the Torrent is an Algebraic Curve,
ﬁxc?ting the Hypothefes ‘of an Attra&ion to-

ward 5 or towards Cin a ﬁmple inverfe Ra-
tio of the Diftance.

Dd . For
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For if only m=—1, the Equation of the
Se&ion of the Torrent will be _“_(;L'ty

n1
j!lr )‘H;r ﬁéﬂ'
I(b&-{-zbbr-!—-rr)-{- o A

W(ﬂ‘{'&] fab faa
‘?(‘”‘b) +355 —en T

ac y [bbdzbbrrr S by
Of—; = ): ? +f‘ 4
(nef1)d"
f‘!"!”"' i pa fab faa
H+l e ZE.

And if only # + — 1, the Equation will be

mt
or (bb dabbrgrr) * g fhir __ fhhrr
palr Tatb)
w1 (at8)" R 1
— 7(atb) fab aa
= mh il ds S ;{{ﬁﬂ 5
m41
pal (£) = w (b abbrgerr) =y LBET
2, (md1) ™ :
Lobre o T 2 fA0 mxTAs,
2¢c m—1 € 2¢
But if at the fame time m =-—1 and
n = — 1, the Equation will be
O bt 2bbr+1r) palr f“_l"j;
fhbrry

""(""'H l(a4b)* +pala—

f a
2lat?) = atb
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Sfaa ae y (bbd-2bbr 4 rr e
Era—}-ﬁ,’. Or ;j cc )+P£ﬂ( ﬂ)
. Jbbr L [ bbry Jab  faa
BT R ¢ 2¢”
1t you would have the Seétionof ghe Equa-
tion by co-ordinate Reétangles ; by making
CE=x and DE=y, you will have the two E-
quations rr==xx-jy, and pr—y; fo that ftrik-
ing out » and b from the foregoing Equations,
you will, for the general Cafe, have
b
2

2(nt1) 7a” (bb+2by+yy+xx) % +2(m+1)
nd-1

P (wxkyy) 2 — agfably—gfa’ "=
2(n4 1)7a" " o (o 1 )par T m—ag far Tt
L —1 _gj'ﬂ?r-l-lﬂf#-—l_

In the {ame manner you may have the E-
quations, in the Cafes s — —1 and #= —1.

You willalfo find the Curve P#Q as we have
found the Curve PAQ, by obferving the pro-
per Changes.

For then if the Gravity in « towards » be
given and ==, the Gravity in a towards
C—p, the centrifugal Force in e—=f, Ca=s,
Cy=by, Cg=ry gi=br, Cr=bb, and g =
V/ (bb—2bbr+-rr) 5 you will have the Gravity
in g towards C refulting from the Arttrattion

m—1

2
towards ¥, 7" = 7 (bhr) (B—sbbrgrrr)
(b—a)m :
You

57



58

Figures qf the

You have moreover the Grayity in g towards

rﬂ
c,p =L
1
Vou will alfo have the part of the Cen~
trifugal Force which refults in g towards C,
f:r:fér&-—'i’f).
b—a
But thefe two laft forces are contrary to the
firft ; you will then have,

m—1

r(—bbpr) (—abbrirr) ® L BT 4
ﬂﬂ"

ST or

@ dr=A. Whence you have

. i
b 1
o (bh— obbrgrr) = BY Flbr
mt1  (b—a)" ( n41)a" s
Shhrr x (b—a) pa fab Sfaa
(2b—a) — m 25 n4-1 b—a (2b—a)
And in the Cafes of m# = — 1, #=—1, you

will have, as above, the Equation of the Se-
&ions that will only ditier by the Alteration
of fome Signs. -

By thefe radial Equations you will have the
Equations from the Co-ordinates, as was done

for the Curve PAQ.
And the Weight of the Column, as well in
the Superior Curve as the Inferior, being con-

tinually the fame, you will have an Equation
be-
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between the Weight A in the Superior Curve,
and the Weight A in the Inferior, by which
you may find the Proportion between Ca and

CA ; and thus you may determine the entire
Settion of the Torrent. » \

SCHOLIUM.

Let the Hypothefis of Gravity be what it
will, you may always, for a certain Angle
DCP, {o contrive that the Radius CD be of a
given Length: And by that means make the
Figure of the Torrent more or lefs oblate, in-
finite ways, by fubftituting determinate Quan-
tities or Values inftead of / and ». Thus you
may contrive that the Points P and Q {hall
meet in C, by fubftituting o for b and r; and
then the Segiﬂn of the Torrent, will be com-

ounded of two Oval Figures joined in C.
ou will find infinite Proportions between
7, p and f, that will give this Figure.

If for Example, you would have the Points
P and Q fall in C;you will have
2 (= 1)-‘#&”'*"::. (n+1 )WFHH*I +2(m41)

pac"—2qfabc™ '—qfaac™'. Whence you
may deduce infinite Proportions between s,
p and f.

If we fuppofe the Gravity as well towards ¥

as towards C, in a fimple Proportion of the
Dd 4 Diftance
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Diftance from the Center ; the Seétion of the
Torrent will be a Conic Setion. And if it
fhould be moreover required that the Points,
P,Q and C unite, the Figure will be com-
pounded of two Ellipfes conjoined in C.

If the Diftance Cy vanithes, or if the two
Centers unite, you will have /=0 and ¢=aq,
and the Torrent will become a Spheroid.

If moreover we fuppofe m=n and 7—=o;
the general Equation of the Seftion of the

Torrent will become ;pr’+‘_(,,.|_l) fa—

bbrr=(ap—nf—f) @"T"'. Or in the Cafe of
n=—1; spal (_:.) :_.._fii_fi' — fa, as in the

firft Problem, which is but a particular Cafe
of this.

CHA P,
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Of the Figures r;f the Caleflial
Bodies 5 of the Stars awhich
feem to alter therr Magnitude,
and of Saturn’s Ring,

L L we have been faying is feltf’ appli-

cable to the Ceeleftial Bodies that turn
about an Axis, if we fuppofe their parts to
have taken the exa& place which Gravity
and the Centrifugal Force allotted them.

All the Planets, we know, are very nearl
Spheres, excepting Fupiter whofe Oblatenels
is confiderable enough to be obferved b
Aftronomers ; but they are not therefore the
lefs liable to all the Figures we have men-
tioned: ‘There needs only lefs denfity in
the Matter they are compounded of, or
more Rapidity in their Revolution, to make
them aflume "all thefe Figures: And why
fhould the kind of uniformity we fee in
fome Planets prevent us from fufpetting, at
leaft, the variety of thofe, the immenfity of
the Heavens, perhaps, hides from our Sight.
Confined to 2 corner of the Univerfe, with
circumfcribed Intelleéts, why fhould we
bound ‘Things to the little we perceive?

We
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We have feen that Spheroids may affume
infinite Figures, according to the Gravity of
their parts and their Centrifugal Force; and
that, in feveral Hypothefes,"a Planet may from
a Spheroid the leaft oblate, take on ‘it the
Figure of a Molary or Milftone, or be reduced
even to a circular Plane. Perhaps it is the
diftance only that hinders our feeing of fuch
Planets. But even without being at any ver

reat diftance from us, they may be hig
trom our Sight, if their Orbits happening to'
be in the Plane of the Ecliptic, or but a
little diftant from it, the Axis of their Re-
volution fhould be perpendicular, or nearly
fo, to the fame Plane. Suppofing this, the
Earth being always in the Plane, or nearly
{fo, of the Equater of thefe Molaries, their
thinnefs would conceal them from our Eyes.

Here then you have a new kind of
Planets in the Heavens; at leaft, fuch there
may be : But let us pufh the thought a lictle
farther.

The fixed Stars are Suns like ours ; it is
very poifible then, that like ours they revolve
about. an Axis. They muft then accordin
to the Rapidity of their Motion, be fubjeé%
to a flat Form; and why fhould there not
be fuch very oblate Stars in the Heavens ?
efpecially if it be confidered thar we by no
Obfervation have come at the precife Figure
of the fixed Stars.

But
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But again, it is very probable that the
fixed Stars have their Planets that move
round them, as our Sun has his.

If then any mighty and very excentric
Planet or Comet fhould go round a flat Star,
in an Orbit inclined to the plane of the Equa-
tor of the Star, what would happen? The
gravitation of the Star towards the Planer,
when near its Peribelion, would alter the in-
clination of the faid Star, which muft there-
fore appear more or lefs luminous. Such a
Star even as we perceive not, becaufe its edge
is towards us, will be vifible when it fhews
us a part of its difc; and having made its
appearance would difappear again. ‘Thus is
it we may account for the change of Magnitude
obferved in fome Stars, and for Stars that
have appeared and difappeared.

The Comets are no more, as we have feen,
than very excentric Planets, fome of which
having bordered very near upon the Sun,
leave him again, traverfing the Orbits of the
more regular Planets, and then hold on
| theiﬂnurney through the different Regions of
the Heavens.

When they return from their Peribelion
they fweep long Taiis after them, and thefe
Tails are immenfe Torrents of Vapour
which the heat of the Sun has raifed from
them.

If a Comet in this State fhould pafs by
fome mighty Planer, the force of Gravit

rowar
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towards the Planet might divert this Torrent,
and bring it to circulate about itfelf, in the
direction of fome Ellipfis, or fome Circle.
And the Comet continuing to fupply freth
Matter, or that already fupplied, %cing fut-
ficient, a continued’ flux of Matter would be
formed, or a kind of Ring about the Planet.
The Planet will arcraét the Matter of this
Torrent in a reciprocal proportion to the
Square of its diftance; but, within the Tor-
rent there will be a fecond Gravitation of its
arts mutually. In thort the parts of the
orrent will have {till a third Force, or a Cen-
trifugal Force which they will acquire from
their revolutionary Motion.
Now altho’ the Body of Matter, that forms
the Torrent, be at firft Cylindrical, or Conic,

-~ or of any other Figure pofiible; it will

neceflarily aflume fome Figu:e rderin
upon thofe I have determined in the feccmg :

" Problem. 'The Centrifugal Force will con-

tinually tend to flatten the Ring, and may
be fuch, as well with regard to the Gravita-
tion towards the Planet, as of the parts mu-
tually within themfelves, that the thicknefs
of the Ring {hall be very inconfiderable, in
comparifon of its breadtg.

In the mean time, the Body even of the
Comet may be atrraéted alfo to the Planet,
and be forced to move round it.

What T have here faid of oblate Planets
that may perhaps be in the Syftem of the
, World,
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World, amounts o no more than to pretty

probable conjeture on their exiftence. Tho’
thefe Planets are not obvious to the Sight,
the Mind may conceive them, and from the
Laws of Gravity conclude there may be
fuch. :

And thefe conjeétures concerning flat Stars,
in particular, are rather the ftronger, for that
befides the poflibility of the Thing, Pheno-
sena {eem to infinuate thar there are in rea-
lity fuch Stars in the Heavens.

ﬁut as for Torrents that circulate about
Planets, we feem to have nothing but
bare conjefture to fupport us concerning
them. We have {ight ot a Planet, with re-

ard to which every thing feems to ‘have
ﬁapned as | have furmifed ; nor ought we to
wonder if we faw Planets environed with
{everal Rings like that of Sarura.

Thefe Rings ought rather to be formed
around the great Planets than the {mall, fe-
ing they are formed by Atcraétion which is
ftronger in the former than the latter: the
ought al{o to be tormed about the Planets far
diftant {rom the Sun rather than about thofe
that are nearer; becaufe, in thofe diftant
parts, the velocity of the Comet flackens,
and confequently gives the Planet a longer
time to exercide 1ts power, and with che
greater effect upon the Torrent or Tail.

Nor is this a little confirmed by Expe-
rience ; the only Planet we fee begirt with a

Ring,
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Ring, isone of the largeft, and the fartheft
diftant from the Sun.

The number of Satellites belonging to
Saturn and the vaftnefs of his Ring, may
make us fancy he acquired them at the Ex-
pence of feveral Comets. In truth, this
Ring, as thin as it feems to be, muft be

formed of a prodigious quantity of Matter

to be able to caft fuch a fhadow upon the dife
of its Planet, as is obferved by Aftronomers;
while the Tails of the Comets are fo very
rare, that you commonly fee the Stars
through them; bur indeed the Gravitation
the Matter of thefe Tails acquires towards

the Planet that might divert them, and force

them to fluétuate abour ir, muft condenfe
them.

As for the Planets that have Satellites and
no Ring ; it is plain that the Tail of a Comet
being merely accidental, and common only
to thofe that have been very near the Sun,
a Comet without a Tail may become the
Satellite of a Planet, without communicating a
Tail to it. It is poflible alfo that a Planet
may acquire a Ring without a Satellite, if the
Planet 1s at thac diftance from the Comet,
that it can only attraét the Tail to i

The matter chat forms thefe Rings, inftead
of being fuftained as a Vault ac a certain
diftance, may every way overflow the Body
about which it revolves, and form a kind of

oblate Atmofphere; and what may happen t}t]n
¢
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the Planets, may in like manner happen to
the fixed Stars. It is to fuch an Atmofphere
about the Sun, that they attribute the light
Caffini * obferved in the Zodiac.

Sir Ifzac Newton has obferved that the Va-
pour of the Comets might fpread itfelf over
the Planets that thould be near enough ; and
thinks this kind of Cominunication to be of ufe
in reftoring the Planets to the Humidity they
inceflantly lofe. He even thinks the (gcrme:s
may fall into the Sun or into the Stars;
and thus it is he explains how it is that a Star
ready to go out, fupplied with fuch Fewel
thines forth again with its firft fplendor. ‘The
famous Kaglifp Philofophers, Dr. Halley, and
- Mr. Whifion, have taﬂcn notice that if a
Comet fhould interfere with our Earth, ter-
rible accidents might enfue, a change of
Poles, Subverfion, Deluge, and Conﬁa ra=
tion; but inftead of thele faral Cataftrophes,
the meeting with Comets might be produttive
of new wonders, and Things greatly ufeful
to our Earth.

* Mem. de I' Aecad. des Sciences depuis 1666, jufqu'a
1699. Tom. VIII. Seconde Edition.
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