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893. Phytolacca; frutu monopyreno, majore s folio
longiore, glabro,
894. Pilofclla, major, umbellifera, . macrocaulos.
Floribus eft floftubofis. Col. Ecph. 248.
80s. Rofa; Pimpinclle folio, Scotica; flore cleganter
varicgato.
Rifa Ciphiana. Sibald. Scot.llluft.
806. Rofa fylveftris, Virginienfis.
897. Senccio Americanus; folio haftato, nitide fer-
rato.
808. Sium umbellatum, repens. Ger. Emac. 256.
899. Solanum, fruticofum, Africanum ; Lauri foliis,
9000. Vulneraria crecta annua; folio fubrotundo leviter
crenato.,

Loto affinis, Coryli folio. Dod. Mem.

VI. A Phyfico-mathematical Demonftration of

the Impoffibility and Infufficiency of Vor-
tices: By M. de Sigorgne. Zranflated
from the French by T.S. M.D. F.R. S,

H AT natural Philofophers of an inferior Clafs,
who confider only the Outfide of Things, are
cbilinate in the Defence of Fortices, is, in my Opi-
nion, not to be wondered at: The Idea of them
ftrikes the Mind very agrecably at firft, and even

feems to promife the true Mechanifm. But that

Perfons verfed in the moft profound Geometry, and.
in the moft fublime Calculations, able Academicians,
who inceflantly apply themfelves to the Study of

Na-
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Nature, fhould plunge headlong into thefe Notions, and
fultain the Portices pro aris & focis, is to me Matter
of unaccounrable Surprize.

It appears to me, that a Portex is as thocking
upon mature Confideration, as its Idea is fatisfactory
upon the firlt mentioning it.  And Portices, in my
Opinion, are like (mart Sayings (bons mots), which
charm the Mind the firft, or, perhaps, the fecond
time, but by a Repetition become quite flat and in-
fipid. 'What Man, indeed, (if free from Prejudice,
and that the Spirit of Party has not depraved his
Judgment) would not be aftonithed to fce brought
on the Scene, not only Portices, but fuch as are com-

ofed of an infinite Number of {maller Portices, each
of which ftill contains an innumerable Number of
others fubordinate to them? For Example: What
is this Air, this Water, this Oil, ¢»¢. which Mon-
ficur de Mbliers takes pains to introduce? A Sport of
the Imagination, or of the Mind, if you pleafe; but
in reality a Paper-building. It has been long fince
faid, that according as Portices thall be multiplied,
they will degenerate into Littlenefs and Puerility :
And thefe are the Sentiments even of the good Car-
teftans of our Days. But might it not be faid, that
the great Portices having the fame Origin with the
little, the latter fhew the Meannefs of Extraltion of
the former? As Matter is divifible iz infimitum; as
to Vorticity, there is no Difference between the Great
and the Small: And confequently, we have a Right
to reject the large Vortices, fince Cartefians profctibe
the {fmall.

It is on this Confideration that I am refolved to

attack the Vorticess For I muft own, to the Shan:;;
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of our Nation, that the Spirit of Party is fo predo-
minant therein, that {everal Perfons, who by a clofe
Study have found the Infufficiency of Portices for
explaining the Phenomena of the Heavens, yet have
not dared to publifh their Notions on that Subjeét.

But as at prefent the Syftem of {mall Fortices is
freely attacked, Ithink, asalready faid, thatI have a
Right to attack the large; and to this Purpofe I hope
to prove,

I. That the mechanical Formation of a Portex is
impoflible,

1. That the ortex, were it formed, cannot be of
long Duration.

IIL. In fine, that it is not fufficient for explaining
the Phenomena.

FIrRsT PART.

The mechanical Generation of the Vortex is im-

poffible.

DEMONSTRATION.

In the Hypothefis of a petfet Plenum, Gop at
firft created Matter indcﬁnitc, uniform, homogeneous,
and at Reft. This is allowed by all Carzefians, and
follows in their Principles from this alone, that Mat-
ter was created at Reft. ‘Now, from this perfect
Homogeneity of Matter it evidently refults, in my
Opinion, that the Porfex cannot be mechanically
formed. Suppofe, fay the Carzefians, that while
Matter is as yet at Reft, Gop imprints a Motion in
a ftrait Line on one of its Particles: This Particle
will every Inftant meet with Obftacles to the redti-

Ggg lincar
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lincar Motion in the encompafling Matter; this
Motion muft therefore be turned afide, and will by
this means become circular.

But why thould the encompafling Mattcr, which is
at Reft, be an Obftacle to the reftilinear Motion? Be-
caufe, fay they, it happens to be in the Line defcribed
by the Particle, on which Motion is fuppofed to be
imprinted.  But this very Reafon would alfo prove,
that the Body fuppofed to be in Motion could not
circulate round a Centre at a Diftance from it; be-
caufe it would conftantly mecet with Matter at Reft
in the Sides of the Polygon which it was to have
defcribed.

In a Word, it is a received Principle, that a Body
which moves in a homogeneous Medium, never quits
the Line of its firft DireGion: It does not refralt, or
deviate on one Side or the other of this Diretion,
except when it paffes from an eafier into a more
difficult Medium, or from a denfer into a lefs denfe
Medium: and even then its Diretion muft be oblique
on the Surface of this Medium.

Now, the Body in Queftion would move in a
Medium intirely homogeneous; feeing all the created
Matter is fuppofed to be fo, and that all but one Par-
ticle of this Matter is at Reft. It is moreover evident,
that as all the Matter is uniform, every Direction, of
what kind foever, of a Body which moves in the
midft of this Matter, will be perpendicular to the
Surface which correfponds to it; as is demonftrated
in Mechanics. The fuppofed Mobile will therefore
always move in the Line of its firft Dire&ion, until
it has communicated all its Force; or rather it will

remain
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remain at Reft after the lecaft Shock, if Regard be
had to nothing more than what I have hitherto faid.

But there flill remains a very important Remark
to be made on this Subject, to wit, that as it is uni-
verfally agreed at this Day, that Reft is not a Force,
all this Matter created at Reft will be infinitely foft:
Its Parts will have no Tenacity, no Connexion, no
Vifcofity ; they will be but contiguous, and will not
have more Adhefion to one another, than Two Globes
which would touch out of the Bounds of the World
without any reciprocal Attra&tion; fince Tenacity,
Vifcofity, ¢c. are in the Cartefian Syftem but the
Effects of Compreflion every Way. Wherefore thefe
Parts will be divided at the leaft Shock, in the {ame
manner as if Quickfilver be thrown againft a Wall,
it is inftantly feen to be divided into a Million of
Parts, to be refleted on every Side, and be again
divided as foon as it falls on the Floor. I know my
Comparifon is not exa&, but the Advantage is on
my Side; becaufe Quickfilver is not without Vifco-
fity, or a certain Tenacity between its Parts; whe-
ther it proceeds from Attra&tion, which is my Opi-
nion, or that it be the Effe& of the Preflure of the
ambient Fluid. Therefore the Carzefian Matter will
have more Facility to divide than Quickfilver, and
will not be fufceptible of any regular Motion ; which
alone demonftrates, that the mechanical Generation
of the Portex is impoflible.

There is however this Difference between the
Vortex imagined by Defcartes, compofed of hard
Globules; and that of the infinitely foft Matter of
Father Malebranche, whofe Syftem is revived by his
Difciple Monficur de Molieres; that if the Cartefians

Ggg 2 ad-
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admitted Gravity as a Principle; befides that it
would give the true Caufe of Hardnefs, its Combi-
nation with the ftrait or proje&tile Motion would
produce a Motion in a Curve; as Sir Ifzac New-
ton has demonftrated. But until they will return to
this Idea of primitive Gravity, and further while they
will make ufe of no other Matter than one infinitely
foft, and really unintelligible, it will not be poflible
to conceive a fingle Portex formed ; far from having
this infinite Number, which, by-the-bye, ought to
be diffipated as Waves raifed in the Water, upon
account of their perfet Homogeneity. .

The famous Cartefrans, always refufing to allow
this primitive Gravity, and at the fame time plainly
feeing, that this firt Manner of forming the Portex
was impoflible, have had recourfe, in order to its
Formation, to the Motion of Rotation of a folid
Sphere at the Centre of a fmall Particle of -Matter
at Reft, ¢&¢. and they have pretended, that this Sphere
in its Circulation ought to carry along with it the
circuamambient Matter.

But this Notion is certainly as unfuftainable as the
Firft. For,

1/, They muft explain to us the mechanical For-
mation of this Sphere; they muft account for its
Solidity : But all this manifeftly fuppofes the Fortex
already formed; all this fuppofes a Preflure equal on
cvery Side, uniform and concentric.

2dJy, This Sphere would never imprint an equal
Velocity on all the Points of the concave Surface
which touches and inclofes it, feeing itfelf has not
an equal Velocity in every Point of its laft Surface;

and therefore the Vortex would not have as much
Force
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Force to defend itfelf towards the Poles, as towards
the Equator; as we fhall thew hercafter.
3dly, This Sphere, in firiking againft the ambient
Matter, would but divide it a4 infinitum ; becaufe it
is infinitely foft, and that its Parts have no Adherence
with each other.
athly, It is not fufficient, that a Sphere turns round
its Centre, to draw into its Circulation the ambient
Matter: It is moreover requifite, that to prefs on this
Matter in a Direétion from the Centre to the Circum-
ference, (which a folid Globe cither cannot do, or
can hardly be conceived poflible for it to do) and
further ftill, it is neceffary there fhould be Uneven-
nefles on this Sphere, and on the concave Surface of
the ambient Matter ; becaufe otherwife, though the
Sphere fhould prefs this Surface by its centrifugal
Force, it would only raife it up, or tend to raife it,
and it would flide along the Surface without dragging
it away with it: On which Head there is thisParticu-
larity to be remarked, that, for the uniform Circula-
tion and Confervation of the Vortex, and fill more
for the preferving of Kepler’s Laws, the Spheres and
Surfaces muft be ftrictly Mathematical, as we fhall
foon fee; and for its Formation they muft be rough,
and full of Unecvennefles: But what can be more
whimfical? And further, though thefe Surfaces were
full of Prickles, yet could not the Portex be formed
in the Hypothefis of Father Malebranche’s foft Mat-
ter 5 becaufe the Parts which would form thefe Emi-
nences and Unevennefles on the concave Surface of
the Matter furrounding the Sphere, not being con-
neted with the other Parts of the fame Matter, would
be carried off without Difficulty by the Rotation of
' the
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the Sphete 5 and the reft of the Matter would remain
at Reft. And thofe who would pretend, that thefe
Unevennefles, thefe Parts which form the Hillocks
we are fpeaking of, could not, in confequence of
Gop’s Decree, loofe themfelves from the other Parts
of the Matter, would evidently abandon Mechanifm,
without reaping any Advantage: Becaufe, fuppofing
it true, that by this Means the ambient Matter would
be compelled to circulate, yet could it not form a
fluid Portex, wherein Kepler's Laws could be ob-
{erved ; becaufe both the Sphere and thefe Surfaces
being by thefe Unevennefles wedged into each other
by folid hard and inflexible Parts, they would necef-
farily move all of a Piece, as the Parts of a Sphere
do.

sthly, By means of this Sphere one could have
but a great Fortex formed; and not that infinite Mul-
titude of {fmall Fortices, with which the great ones
are at this Day fuppofed to be filled, and in the
Centre of all, or moft Part of which, People will not
allow that there are hard Globules, and fo of the reft:
For I am perfuaded, that the Reader, by a little Me-
ditation on this Subje&t, will find almoft as many
Reafons againft this Syftem, as there are {mall Vor-
zices fuppofed to exift.

It may be obje&ted, that we do not pretend to
form a Vortex: We fuppofe that Gop formed it in
the Beginning, and in Confequence hereof we account
for its Properties and Confervation.

But, befides that the Impoflibility of the mecha-
nical Generation of a Vortex is a ftrong Prejudice

againft its Confervation; I pretend, in the Principlc;
o
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of our Adverfaries, Gop could not form a fingle
Vortex.

I defire Attention may be given, that a circular
Motion is a redoubled and forced Motion; and not,
as Mr. Peranlt thought, a natural Motion. Now the
re@ilinear Motion cannot be redoubled thus, as againt
its Nature, in order to become circular, but upon a
Suppofition that it meets in the ambient Matter in-
vincible Obftacles to its Dire&tion; or that by a pri-
mitive Law it is carried towards a Centre by a Mo-
tion of Gravitation, at the fame time that it receives
a Motion in a ftrait Line. Therefore, fince on one
hand this univerfal and primordial Gravity is obfti-
nately rejected; and on the other, as it is folidly
proved above, that the ambient Matter is no Obftacle
tothe re&ilincar Motion; it remains certain, that the
Formation of the Portex is impoflible. Q. E. D.

SECOND and THIRD PaRrRT.

The Vottex, though once formed, cannot laft, and
it is not f[ufficient for explaining the celeftial
Phxnomena.

PosTuLATUM.

The cylindric Portex cannot long fubfift, and is
not fuflicient for explaining the celeftial Phenomena :
This Principle is allowed by all Cartefrans in both
itsParts. It cannot {ubfift 5 becaufe not having Force
to defend itfelf towards the Poles, if it happencd to
hit on that Side againft another cylindric Vorzex, that
prefented its Equator, it would foon be broke into,

and
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and burft to its very Centre, If, on the contraty, its
fame Side touched another cylindric Forzex by the
Poles, they would both mix together, and would
compofc but one Vortex.

It is not fufficient for explaining the celeftial Ph.e-
nwomena ; becaufe it is allowed, that the tranflative Ve-
locities of its Points cannot be in an inverted Ratso
to the Roots of the Diftances, and that its centrifugal
Force does not diminifh in the inverted Ratzo of the
Squates of thefe Diftances, ¢rc.

COROLLARY.

Therefore the fpherical Portex, in order to be of
Ufe, muft have other Properties than the cylindric :
That is to fay, it muft have a relative Force to one
and the fame Centre; for it is by this Force alone
that it can be different from the cylindric Porrex.

This Force, morcover, muft be equal in all the
Points of the fame fpherical Superficies; becaufe
octherwife it might be burft and broke into in its weak
Parts, as well as the cylindric, &e.

THEOREM 1.

Even in the fpherical Portex there is no relative
Force to one and the fame Centre: That is to fay,
that it has properly but an axifugal Force.

DEMONSTRATION.

The fpherical Portex is compofed, as well as the
cylindrical, of feveral parallel Circles, but with this
Difference, that in the fpherical Portex the Radii of

the parallel Circles are not all equal, but on the con-
trary
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trary diminith according as they rccede from the
Equator, and approach the Poles. Now it is manifeft,
that all the parallel Circles circulating round different
Points of the Axis in the fpherical Vorrex, as well
as in the cylindrical, tend to recede only from thefe
different Points of the Axis, round which they cit-
culate ; becaufe a Body cannot tend to recede from
any Centre but that of its Circulation. In a Word,
in order to make a Portex fpherical, which was
cylindrical, they have but proportionally fhortened
the parallel Circles. But let the Radius of a Circle
be ever fo much fhortened or lengthened, that will
not change the Dire@ion of its dilatative Effort. I
am miftaken! an imaginary Line is going to change
the Dire&tion of the axifugal Force. This Force, as
all agree, has for its Dire&tion the Radius IC, in the
Circumference whereof it is the Radius; but the
Dire&tion 1C is oblique to CE the Tangent to the
Sphere s therefore it changes, according to the general
Law of an oblique Shock, into the Determination
IE or O C relative to the Centre O.

- But if Lines may be imagined,and that nothing more
is requifite to realize them, than Points that cor-
refpond to them; we fhall have fome of all forts in
the Vortex: We fhall have oblique Lines on the
Radius O A, a perpendicular one, and fome more
or lefs oblique, on the Radius 1 C, and by that means
we fhall be able to determine nothing. Let us grant
however, that there is a Tangent to the Sphere CE,
at the Point C, and let us fee if it will be a fufficient
Reafon for decompofing the centrifugal Force I C
into a central Force IE or OC. For that Purpofe
I ask, What are the DPoints that compofe this Tan-

Huh gent?



gent? It is evident, that it can only be the Globules
of the upper Stratum that anfwer thereto. The Line
CE is therefore compofed only of a certain Number
of Points feparate one from the other, and which
confequently can move one without the other.
Therefore if the Line IC is perpendicular to the
Globule that occupies the Point C, and that it pafles
through its Centre ; there will be no Decompofure,
and the Force 1 C will not change into a Force that
has the Radius O C for its Direttion. '

Now it is infinitely probable, that the Radius 1C
paffes through the Centre of the Globule Cs and it
is eafy to demonftrate, that it is attually fo even in the
Principles of Monficur Saurin, who firft invented
this central Decompofition. For what has been the
Caufe of the Decompofition of the circular Velocity
into the centrifugal Force IC? It feems plain to me,
that no other Caufe can be afligned than the Point
or Globule C; fecing there is but that one at the
Point where it happened. The Line 1 C pafles then

through the Centre of the Globule C; fince the
De-
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Decompofition is always made in a perpendicular
Line to the Point that caufed it.

And indeed, either the Radius 1C pafles through
the Centre of the Globule C, or the Centre of this
Globule is on one Side or the other of this Radrus,
but fo as that this Radsus cuts the Point C; or clie,
it is a Space intercepted betwecen Two Globules,
which direétly anfwers to the Point C. In the Firlt
Cafe, there is no Decompofition : In the Second, and
in the Hypothefis, that the Centre of the Globule C
happens to be between the Radius 1C and the
Equator, there will be a Decompofition ; but it is
manifeft, that it will not be a central one : It will, on
the contrary, be relative either to the very Pole, or
to one of the polar Circles. In the Third Cafe,
wherein it is fuppofed, that it is a Space intercepted
between Two Globules, which anfwers to the Point
C; there may be a Decompofition, but it will be
double, the one relative to the Centte O, and the
other relative to the Pole Z.

Now the Curzefians can never draw from this
Deccompofition the Advantage they propofc ; becaufe
there will not be more Reafon for heavy Bodies pre-
cipitating to the Centre of the Sphere by means of
the central Force, than to the very Pole by the
Afliftance of the polifugal Force ; or rather, the Com-
plication of thefe Two Forces will compel the Mp-
bile to precipitate to the Centre I of the Parallel it
happens to be in.

Wherefore, in order to defend the fpherical Por-
tex, they muft fay, that the Centre of the Globule
C is comprehended between the Poles and the Ra-
dius 1C. Buton what Foundation will they affure it?

Hhh 2 What



[ 422 ]

What are the Proofs they will give for it? One muft
certainly be a very bold Gamefter, to hazard this
Point; becaufe befides the Appearance of Truth, the
Adverfaries of Vortexes may wager Three to One,
that it does not fo happen. But in cafe it be allowed,
will they ever find in the foft Matter of Father
Malebranche and Monfieur de Moliere, a {ufficient
Caufe of the Decompofition? There muft be a Re-
fiftance to produce a Decompofition, and an infinitely
foft Matter does not refit. And further, in the
Hypothefis of the Decompofition of IC or O C, the
Vortex would not be in Safety ; becaufe there would
be a Remainder of the centrifugal Force IC, that
would be parallel to the Tangent CE, and would
evidently fpread Confufion in the Portex, by driving
all the parallel Circles towards the Equator.

This feems to me fufficient to difcredit, in the
Minds of rational People free from Prejudice, this
central Force, which is attempted by all means to be
introduced. But let us not be tired of examining
this Point thoroughly : It is of Confequence, and the
Cartefians well deferve the Trouble of an abundant
Refutation, Wherefore let us fuppofe, that Gop
forms a Portex cylindrical and fluid ; it is a received
and evident Principle, that its Points will have but
an axifugal Force. And if a Sphete be conceived to
be infcribed in this Cylinder, the Points that com-
pofe it, will not in like manner have any central
centrifugal Force, according to the Axiom: Noffrum
intelligere nihil ponit in re. Now let us realize this
fpherical Portex, which before we had but con-
ccived ; that is, let us fuppofe, that Go D has deftroyed
the tranflative Velocity of the Points that form the

5 an-
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angular Spaces intercepted between-the laft Surface of
the infcribed Sphere and that of the Cylinder; it is
manifefl, that no Change will happen in the Vclo-
city and axifugal Force of the rcft of the Points,
which are not included in thefe; for this Reafon,
that the Points which fill. the Two kinds of Ba-
fons that mark the Exce(s of the Cylinder above
the infcribed Sphere, remain in the fame Order, Dif~
pofition, and Diretion, with regard to the inferior
Points, which they were in at the time of their Mo-
tion. And there is no other Difference to be per-
ceived herein, except that at prefent it is the fame
Point that conftantly correfponds to the fame Place s
and that before this Place was fucceflively occupied
by Points intirely refembltng each other, and that
which remains or is fuppofed conftantly to remain
therein.

Now whether this Place be conftantly occupied by
one and the fame Point, or fucceflively by Points
intirely alike and in the fame Order, is what ought
not to produce any Variation in the Effe&t which we
are examining : And this appears to me at Jeaft as
clear as Noon-day.

Wherefore, fince thefe inferior Points had then
but an axifugal Force, it follows that even now they
have no other Tendency than to recede from the
Centres of their Circulations, without having any
Force relative to the Centre of the Porzex.

This is all that pure Reafon dicates to me on this
Point of the Nature of the Vorzex, whether {pherical
or cylindrical: And I dare flatter myfelf, that who-
foever will attentively examine my Reafonings, will

find
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find them as demontftrative as can be defired in Na-
tural Philofophy.

In Effc&t, Experience agrees here with Reafon. if
a glafs Globe filled with Water be rapidly turned on
its Axis, one feces little Foulnefless the {fmall Atoms
which it never fails to contain, gather together aleng
the Axis, and form a little Cylinder round it.—
Which very plainly fhews, that in this {pherical
Vortex of Water there is but an axifugal Force.

Q. E.D.
COROLLARY.

Therefore Gravity is inexplicable in the Portex,
and it has not Strength to defend itfelf towards the
Poles.

TueorEwMm IL

Suppofing there was in the fpherical Portex a
central Force according to the Radius O C, it could
not by Reaction be changed into a centripetal Force
according to the Radius C O.

This Propofition is well known to all who are
fomewhat converfant in Mechanics.

It is therein demonfirated, that if the Radius 1C,
for Example, forms with the Tangent CE an Angle
of 45 Degrees, the Line of Reflexion will be parallel
to the Axis; and that from the Point C to the Pole
Z, the Lines of Reflexion will be divergent to the
Axis; and, in fine, that from the Point C to the
Equator, thefe fame Lines of Reflexion will be
indeed convergent to the Axis, but will never ter-
minate at the Centre O: In a word, that becaufe

the Angle of Reflexion is always equal to the Angle
of
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of Incidence, it is only at the Equator that the cen-
trifugal Force can be changed into a centripetal Force.
Q. E.D.
CororLrarRY L

Therefore the modern Cartefians are ftrangely
miftaken, when they pretend to account for Gravity
by the Reverfe of the central centrifugal Force.

CororLrary IL

And they can never, a fortiors, in their Principles,
explain the Figure of the Earth and of Fupizer, which
are flatted Spheroids made by the Converfion of an
Ellipfis upon its {mall Axis.

LemMmMma L

If the centrifugal Force reprefented by IC (fee p.
420.) be decompofed on the fpherical Tangent into
a Force, that for its Dire&tion has the Centre of the
Sphere; the central Force, which refults from this
Decompofition, will be to the centrifugal Force, as
the Radius 1C to the Radius OC.

For the centrifugal Force 1C, being decompofed
into C on the Tangent of the Sphere, will ftrike this
Tangent with a Force that will be reprefented by
I1E. Buton account of the {imular Triangles IEC,
IOC;IE.IC::IC.OC.

Lemma IL
A Body which defcribes a Curve, firikes this Curve
every time it paffcs from one Side to the other, with
an infinitely {fmall Force of the firft Kind with regard

to its Velocity.
To
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To the beft of my Remembrance, this Propofition
is demonftrated in Dr. Clarke’s Notes on Rohault’s
Phyfica, and in Monfieur de Moliere’s LeGures: And
it is cvident from this alone, that it can only be by a
Force reprefented by the Sine of the Angle of Con-
tact that this moveable Body ftrikes the Tangent of
its Curve.

THEOREM IIL

Let us put Complaifance on the Stretch, and grant
that Portexes have a central and centripetal Force
relative to one Centre O : [ fay, that the fpherical
VPortex will not have as much of this central Force,
to defend itfelf towards the Poles, as towards the
Equator.

CONSTRUCTTION.

‘Let us take, in the fame Superficies X (fee the Fig.
2- 420.) Two Pointsat Pleafure, the Point A in the Cir-
cumference of the Equator, and the Point C in the
Circumference of a fubduplc parallel Circle; we will
give in the Demonftration an equal Velocity to the
Globules which circulate in thefe Two Circum-
ferences; which is the moft favourable Conceffion
imaginable for the Patrons of Portexes.

DEMONSTRATION.

It is manifcft, that if the Point A is in an equal
Space, of Time ftruck an equal Number of Times
as the Point C, and that each Stroke againft the
Point A be double cach Stroke againft the Point C;
itis manifeft, I fay, that there is more Force at the

Equator
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Equator than at the parallel Circle.. Now the Sup-
pofition is very certain in both its Parts: For,

1. Since the Circumference of the Equator is the
double of that of the parallel Circle, and that being at
an equal Diftance from the Centre O, (fee Fig. p. 420.)
the Globules they contain are equal to each other; if
there be a Thoufand Globulesin the Circumference of
the Parallel, there will.be Two thoufand in the Cir-
cumference of the Equator. And as thefe Globules
are fuppofed to have in both an equal Velocity, they
will make (but) One Revolution in the Equator, while
thofe of the fubduple Circumference will make Two.
Therefore, in both, there will be Two thoufand
Strokes employed in the fame Space of Time, againft
the Points A and C.

2. Each central Stroke is double at the Equator:
Becaufe, as there is in both an equal Velocity, and
that (Lem. IL) each centrifugal Stroke in every
Circumference is a Fluxion of the firft kind, with
regard to the Velocity of the Globule which is in
Motion ; it follows that the centrifugal Strokes both
in the Equator, and in the parallel Circle, are equal
to each other. But the central Effort (which is the
only one by which a Porzex can defend itfelf towards
the Poles) is at the Point C (LeEM. L) but half the
centrifugal Effort, fince it is reprefented by IE fub-
duple of IC; whereas at the Equator the central
Effort is the fame with the centrifugal Effort, be-
caufe the Radius O A is perpendicular on the fpirical
Tangent, which correfponds to it. Therefore, drc.
K.E.D.

Iii Co-
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CoROLLARY [,

Thetefore if a Portex be in  Equilibrium with
another Portex, and that the Equator of one happens
to anfwer to the Poles or Tropics of the other; the
latter will be burft and penctrated to the Centre:
AndIdo not think, that the Cartefians can find their
Account in this Confequence.

CororLLaAaRrRyYy IL

Therefore if the Portex was the mechanical Caufe
of Gravity, Gravity ought to be greater at the Equator
than at the Poles; and the Earth would be an oblong
Spheroid; which is contrary to Obfervations.

REMARK.

I have faid, that it was making a large Conceflion
to the Cartefians, to fuppofe that the Globules of
both the Circumferences have an equal Velocity.
For if a Sphere full of Water be made to turn on its
Centre, Experience teaches, that the Velocity is
greater at the Equator tham in the parallcl Circles;
fince it is obferved, that the Times of their periodical
Revolutions are equal. Whence it follows, that I
have, in my Demonftration, made the moft favour-
able Suppofition for the Carzefians that was poffible.

Tueorem IV.

In order to determine the Tendency of a Layer
towards the Upper Part of the Portex, regard muft
be had not only to that which refults from its own
Circulation, but alfo to that which it receives frolm

the
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the other lower Layers, unlefs it be the Layer mext
the Centre.

DEMONSTRATION,

While a Layer is in Circulation, it vifibly makes
a continual Effort towards dilating itlelf, by reafon
of the centrifugal Force, with which all its Parts
cndeavour to recede from the Centre of Circulation:
But its actual Dilatation being impeded by the Laycr
next above it, this laft will be naturally preffed by it.
And thus it is that the firft or loweft Layer, being put
into Circulation, prefles the Second ;5 and the Second,
aflifted by the Firft, prefles the Third; this, aflifted by
the Two preceding, prefles the Fourth; and fo on
from Layer to Layer, through the whole Extent of
the Portex. Whence it follows, that in order to
eftimate the Quantity of Force with which a Layer
tends towards the Surface of the Fortex, one muft
take the centrifugal Force proper to this Layer and
that, which all the Matter of the Fluid contained under-
it acquires by Circulation. Q. E.D.

CororLLARY L
Therefore the dilatative Effort of the Layers in-

creafes with the Layers in a greater Proportion than
thefe Layers.

COROLLARY II.

Therefore it is impoflible to explain in theVortex,
how Gravity decreafes in an inverted Rat7e of the
Squares of the Diftances; and confequently there

will be nothing found in the Porrex to anfwer to
Iii 2 At-
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Attra&tion, whofe Exiftence Sit Ifzac Newton has fo
demontftratively eftablifhed.

CoroLLARY I

Thus we have re-eftablithed in its full Light the
Difliculty, which Monficur de Fontenelle propofed to
Montficur Vzllemot in the Memoirs of the Academy
for the Year 1705 *. This learned Academician pre-
tends, that as in the Porzex the lower Points ought to
move fafter than the upper, in order to preferve
Kepler's Aftronomical Law s they ought alfo to have
a greater centrifugal Force, and confequently compel
them to defcend, particularly in proportion to their
Fluidity. The Objec¢tion made a great Noife, and
the only Method fonnd of getting rid of it, was by
faying, that although each lower Point had more
centrifugal Forceithan each uppers yet as the Jorzex
was in ¢ Z&quilibriwm, and the Sums of the Force of
cach of the Two Layers were equal, there was no
Reafon why the lower Stratum fhould get the better
of the upper; becaufe this was as prevalent by the
Number of its Points, as that was by the Force of
cach of its own.’

But it is manifeft, after what has been demonftrated
above, that the fecond Layer, being aflifted by the
firft, muft have a greater Force than the third, and
confequently compel it to defcend, purfuant to the
Principle then granted to Monfieur Fonzenelle.

But if it be asked, How could the upper Layer
defcend, feeing Matter is impenetrable ?

“#* He afterwards publithed a Book, intituled, Nowveau Syfteme, ou nouvelle Explication

du Mowverent des Planetes, par M, Philippe Villemot, Pretre, Doieur en Tbeologie, &c.
Ayen, 1707 in 12% I
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1 thall ask in my turn, How, in an intire Plenym,
-do heavy Bodies fall to the Centre? And I reafon on
the Principle granted to Monficur Fontenelle.

But yet, becaufe what is allowed by onc Carsefian
is not always allowed by all; let us fuppofe, that the
upper Layer cannot defcend 5 this, at leaft, will follow
from my Demonftration, that, according to the Prin-
ciples of all thefe Gentlemen, an upper Layer being
prefled by all the under ones, it muft hatten its Circu-
lation, as long as it is flower than that of thefe under
Layers; by reafon that the Excefs of their Velocitics
will ad upon it, as if it had been at Reft.

CororLARY IV.

Therefore the Layers of a Portex will move all of
a Piece, as do thofe of a folid Spheres and Kepler's
Law cannot poflibly be preferved. We fhall now
give other Proofs upon other Principles.

THEOREM V.,
"The Motion of the Points of the Equator is abfo-
lutely independent of the Motion of the parallel
Circles; and confequently, in order to determine the

cZquilibrium of the Points of the Equator, we muft
attend to nothing but its Motion.

DEMONSTRATION.

The Plane of the Equator is parallel to the Planes
of the other parallel Circles, that turn round the
fame Axe with it: Its centrifugal Force is perpendi-
cular to the Tangent to the Sphere, which an{wers to
it : It has not then any lateral Tendency towards thefe

paralleh
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parallel Circles, and by 2 neceffary Confequence its
Motion is abfolutely indeperident of theirs.

And indeed, if it be fuppofed, that the Motion of
the other paralle] Circles ftops, there is ftill fome
Motion conceived in the Equator, jult as in the Cafe
ot the cylindrical Portex : It is likewife conceivable,
that the Velocity may be greater at the Equator than
in the parallel Circles, as the Experiment already
cited fhews us: And if no Regard be had to the
latcral Fri@ions, as the Cartéfians would have it, who
fuppofe them nonc or infeaiible, and as indeed they
arc obliged to fay, that the Porrex, by the lateral
Frition of the Equatsr, may not become cylin-
drical; this Equator wil always continue to circuiate
uniformly, without communicating any of its Ve-
locity te the Doints that laterally furround it.  There-
fore, &e. Q. E.D.

CorRoOLLARY L

Therefore for the ¢ Fquiliirium of the Points of
the Equator, it is neceflary, at leaft, that an upper
Circumference fhould have as much Tendency to-
wards the Superficies of the Fortex, asanother under
concentric Circumference; becaufe, if it had lefs,
there would be no ¢ &quilibrium, even in the Prin-
ciples of the Cartefianss and the uvader Circum-
ference, prefling the upper, would cither make it
defcend, or communicate to it a Force cqual to its
own, Wherefore, calling F' the proper centrifugal
Force of a Point of the upper Circumference, and f
that of a Point of the under one; if S,s mark the
different Sums of the Points conrained in thefe Two
Lircumferences, we fhall have FS=fs.

Co
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CororLrLary IL

Thercfore the centrifugal Force does not diminifh
in the Plane of the Equator in the inverted Ratzo of
the Squares of the Diftances from the Centre; for
fince FS=fs; F.f:.s.8. But the Points being
fuppofed equal on both Sides, their Sums are as th}
Circumferences, and one has s.§.::4.D, which
gives F.f ;. d.D. inftead of ::dd. D D.

CororrLARrRY I

Therefore Kepler's Rules cannot be cbferved in
the Portex, or at leaft in the Plane of its Equator;
for fince F.f::d.“D ; by putting in the Place of F, f,

VVuu,.

their Values, we fhall have == 2% ::4.D, and there-

fore V=mn and D*4*:: TT.rz. whereas we ought
to have V.u: ;Vd.:/D and D32 TT.¢te.

REMARK.

There is here a Fineffe of the Cartefians to be
obferved. Thefe Gentlemen confideronly the . Zqus-
Librium of the {pherical Layers of the Vorzex, and
from the Equality of their central Forces they deduce
Kepler's Laws, as well as they can.

But it is manifeft, that whatever becomes of the
Equality of Force in different fpherical Superficies of
the Portex, there muit oo an Equilibrium in the
Plane of the Equator; obecaufe it is in this Plane that
the Planets move ; and if there had not adtually been
an ¢ ZFquilii+iwn berween its Points, they would
foon piace themtlves there, by reafon that Fluids

always
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always tend to the Side where they are lefs prefled s
and it is by an attual ¢ Zquilibrium alone that they
are kept in their Places s which intirely ovetturns the
Theory of thefe Gentlemen.

Let us however grant to the Cartefians, that the
Sums of the Forces of the Two fpherical Surfaces are
¢qual; I cannot fee, that they can thence infer, as
they do, that the central Force diminifhes in a reci-
procal Ratio of the Square of the Diftance from the
Centre, Let us examine their Argument:

F5=fs, fay they; thercfore I.f::5.8;buts, §
mark tiic Sums of the Points contained in the
Two Surfaces ; therefore they are as thefe Surfaces,
which, being as the Squares of their Diftances, give,
Ef::dd DD.

But it muft be remarked, that the Surfaces of the
Portex are not Mathematical, they are Surfaces which
have fome Thicknefs: They cannot then be propot-
tional to the Squares of their Diftances from the
Centre, except in the Cafe when their Thicknefs is
equal. Now, according to the Cartefrans, the Points
or Globules, which compofe the }orzex, increafe in
Bulk according as they recede from the Centre; and,
befides, they are homogencous, or of an equal fpe-
cific Denfity, at leaft in their common Syftem. And
confequently it is certain, that the different natural or
real §rrata of the Portex are not of an equal Thick-
nefs, and that the Matter contained thercin is not
proportionate to the Squares of the Rads: of thefe
Surfaces, but only to the Squares of thefe Radsi mul-
tiplied by the Thicknefs of the §zraza. Therefore,
e QK. D.

Co-
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CororLrarY IV.

Therefote, even allowing the Cartefrans, what onc
has a Right (Coror. 1. THEOR. IV.) to refufe them,
they will never be able to explain Kepler's Rules in
the Portex ; for it is only by the Proportion, which I
have juft now annulled, that they pretend to do it.
See M. de Molieres’s Legons de Phyfigue. ,

And if it be obje@ed, that I have not, in the pre-
ceding Corollaries, had any regard to the Thicknefs
of the Circumferences; I anfwer, thatit was by way
of pure Conceflion that I have not done it; and if
any Perfon will be at the Pains of doing it, he will
eafily find, that Kepler’s Rules will only be the more
difturbed thereby.

CONCLUSION.

Therefore the Portex is every way impoflible, and
infufficient in Natural Philofophy. Its mechanical
Generation is impoflible (PART L); it has only an
axifugal Force, and not a centrifugal and centripetal
Force, as it fhould have (THEor.I. and IL); and
even if it had, it cannot (THgor. I1I.) defend itfelf
equally on all Sides. It is not fufficient for explaining
Gravity, and its Properties; it deftroys Kepler's Altro-
nomical Laws (Coror. III. THEOR. IV. and V.).
What more can be defired, in order to conclude with
Sir Ifzac Newton? <« Itaque hypothefis Vorticum
 (eft impoflibile &) cum phznomenis aftronomicis
“ omnino pugnat, & non tam ad explicandos quam
“ ad perturbandos motus ceeleftes conducit.” Q. £.D.

Kkk V. Az



