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L. B

INTRODUC T IO N.

HE flow Progrefs that has been made in the Im-

E provement of Natural Philofophy in former Ages, is
rather to be attributed to the wrong Methods they
employed in making their Inquiries, than either to theirWant
of natural Abilities, or fufficient Application. Some Centu-
ries were {pent by the Induftrious Schoolmen in Searching for
that Knowledge in their own Brains, which was only to be
found by a diligent Inquiry into the Works of Nature, care-
ful Obfervation, and accurate Experiments, Des Cartes was
fenfible of the Fallibility of human Reafon, and imputing
to that the Errours of preceeding Phllﬂf{}phers was refolved
to be upon his goard himfelf. Yet in fpite of all his Precau-
tion, the Strength of his Imagination hurried him into many
Errours. Neverthelefs, his Writings were fo far of Serviceto
the World, as their Ingcmut}f recommended them to the Pe-
rufal of Men of Parts, and improved their Relith for Philo-
fophical Learning ; whilft their Errours taught others how
little we ought to rely upon mere Hypothefis, and put them
upon a more diligent Application to thoferigid Tefts of Truth,
Expericnce and Mathematicks. From this Source we may
fairly deduce the many and furprifing Difcoveries of the laft
and prefent Age. Yet even thofe feem capable of making
but little Progrefs, unlefs rightly applied to the Inveftigation
of the general Laws of Nature; from which (if once known
and explained) all the feveral EffeGs that depend on them
may be readily deduced. A greater Progrefs has been made
in Phyficks by Sir ffeac Newton alone, than by all the Phi-
lofophers before or fince him put together. Not that he had
tried more Experiments than them all; but becaufe from
thofe, which he had tried, he was able to explain the Laws
of Mﬂtmn and Attm&lon and the Pmperuﬂs of Light and
B Colours,
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Colours, from whence an infinite Variety ot other Truths
were cafily deduceable to his penetrating Genius,

When we confider the vaft Variety of Effects, that are ex-
plicable from Attraction alone; it will appear more than
probable, that a few other Principles, as extenfive, and asclearly
explained, may open a Door to the moft fecret Myfteries of
Nature. In purfuing this Thought I was gradually led to
examine whether Repulfion wasnot a Principle of this Kind ;
and whether that and Attraction might not alone be fuflicient
toaccount for all the Phanomena with which weare acquainted.

There are few Perfons, even among thofe that are well
acquainted with Nature’s Simplicity, to whom this Thought
will not at the firlt View appear too bold, if not wild and
extravagant.

But who can determine how much may be effeCted by
two fuch Principles, when direGed by a Being of Infinite
Wifdom? Even human Invention affords us an Inftance of a
Thing,which (if it be of mere human Invention) is fcarce
lefs furprifing, I mean the Ufe of Letters. The Art being
common and familiar to us, we feldom reflect upon the won-
derful Contrivance, But an entire Stranger to it would never
comprehend how it was pofiible to exprefs all the various
Sounds, not only in this, but every other Language, by twenty-
four Characters, efpecially if he was told that five of them
alone gave the others all their Force. The Language of Na-
ture, though more copious, is far more fimple than ours;
and a few Characters once decyphered will help us to difcover
the reft, If Reafon and Experiencefhall appear to countenance
this Suppofition (however extraordinary it fhould feem at
firft) it may very well deferve to be ferionfly examined, As
far as I have hitherto gone, I have endeavour'd at the Sim-
plicity and Clearnefs of a Mathematical Demonftration:
Firft laying down fuch Truths asare plain to common Senfe;
and from them, by neceffary Conclufions, deducing others
~ Jefs obvious.

PROPOQO-
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FROPOSITION 1

SINCE all natural Knowledge takes its Rife from obferving
the various Phanomena of Nature and ﬂ:mchmg out. the
Caufes of them; the fhorteft Way to arrive at it, 15 to find
out thofe gf:nr:rﬂl Laws, by which a few ﬁmple Caufes are
enabled to produce a great Variety of Effects,
For if the infiniteVaricty of Effects requireda diftinétCaufe
to be afligned to each, it would be an endlefs Undertaking,
PROP. II

A Knowledge of the general Laws of Naturecan no ways
be acquired,but by taking a View of the feveral Works of the
Creation,and obferving what general Truths we can difcover,

For general Conclufions can be inferred only from a View
of Particulars.

PROP. liL

The moft general Truth that occurs to us, in contemplating
the Works of the Creation, is, that there is a Being of infi-
nite Wifdom, and Goodnefs, and Power, the firft Caufe of
all Things.

This is a Propofition to which (one would imagine) no Man
who had ever caft an Eye on the Works of Nature, could
deny his Affent. But if any fuch there are, the beft Advice
I can give them, is, To look again.

AXTOM, I

If we admit that GO D, the Supreme Being, is the firft
Caufe of all things; all other Caufes muft be either immedi-
ately, or mediately derived from Him,

DEFINITION 1.

Immediate Caufes are the Aéts of GOD himfelf; depend-

ing only upon His Will for their Exiftence and Continuance.
PROP, J0V

No more Immediate Caufes can exift in Nature, than are
abfolutely neceflary. .

" For GOD never Aéts but for fome wife Purpofe. Whence
it has been receiv’d as an Axiom in Phyficks, that Nature
does nothing in vain, And Sir Jfaac Newton has laid it down

B2 as
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as a Rule, Thatno more Caufes ought to be admitted, than
are really found in Nature, and are neceffary towards Expiam-

ing the feveral Phanomena: And alfo, that Effe@s of the fame
Kind proceed from the fame Caufe,

DEF. I
Mediate Caufes are fuch as arife from Immediate ones,
PEROE "%,

More Mediate Caufes, than one, muft depend upon every
Immediate Caufe.

For it would be inconfiftent with Divine Wifdom to create
one Caufe merely for the Sake of producing a fecond ; which
doubtlefs he might as well have produced immediately.

COROLLARY.
Every Mediate Caufe’is lefs general, than the Immediate
one from which it proceeds.
PR.OPL VI

Every Caufe is the Effet of fome prior Caufe, and that
of fomeother, and fo on, in a continued Chain; ’till wear-
rive at GOD, the Firft Caufe.

For there is no felf-exiftent Caufe, -but GOD.

PROP. ¥YIL
All thofe Properties, that belong to all Matter in general,
can only be afcribed to the immediate Will of GOD.
For there is no other Caufe to be found, more general,
than them{elves, to which they can be'zfcnbcd Coroll. Prop s.
Such are ufually-calltd the effential Properties of Matter,

COROLL 1

Wherefore the Exiflence, Extenfion, Impenetrability,

Mobility, and Vis Inertie of Matter, are apparently the im-
mediate Effeéts of GOD’s Will,

LCOROLEL.GIL
All immediate Caufes, being the Effeéts of GOD’s Will,
muft neceflarily be conftant, immutable, and irrefiltable by
iny finite Force. From hence appears the Truth of Sir Jfaac
Newton's third Rule, viz,, ¢ Thofe Qualities of Bodies,which

“ can
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< can neither be increafed, nor diminithed, and are common
“ to all Bodies, that comeunder our Examination, ought to
¢ be admitted as general Qualities of all Bodies.

PR OP.: VI

Befides the general Properties of Matter abovemention’d,
there is in Nature fome Active Principle or Principles capable
of producing and continuing Motion in the Univerfe.

For thofe Properties being perfectly inactive, are of them-
felves incapable of producing any one Effect. And Motion is
itfelf no effential Property of Matter: becaufe it may be
either produced, increafed, diminifhed, or deftroyed in any
Body whatfoever.

DEF. Il
Attra&tion is that Caufe which makesBodies tend mutually

to approach each other with different Forces at different
Diftances.

DEF. IV.

Gravity isthat Species of Attraction which makes the Moon
and all Sublunary Bodies tend towards the Centre of the Earth:
and all the Heavenly Bodies, within the Solar Syftem, towards
the Sun,

DEF. V.

Cohefion is that Species of Attraction which makes the
Particles of Matter, when almoft in Point of Contact, tend
to unite and adhere together.

PR OEOIE

Attraction does really exift, and is an univerfal Caufe that
acts upon all the Bodies in Nature, of which we have any
Knowledge; and this it does in two Shapes, that of Gravity,
and that of Cohefion,

For Experience fhews us, that all Bodies do gravitate; and
alfo that their conftituent Parts adhere together with a greater
or lefs Degree of Cohefion. |

BEH G:R . O,

The Attraction, both of Gravity and Cohefion, can only

he aferibed to the immediate Will of GOD. For
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For there is no other Caufe more general than themfelves.
Corol, Prop. 5, and Prop. 7.

P RO RE

If two Particles indefinitely fmall, at a given Di-
ftance, attraét each other with any given Force, how {mall
foever ; and that Force increafes, as the Diftances or the
Squares of the Diltances decreafe; or in an higher Ratio :
fuch Particles, in Point of Contaét,will adhere with indefinite
Force.

Fir/}, Suppofe the Force increafes fimply as the Diftances
of the Surtaces decreafe; then at half the given Diftance
they will attract with double the Force, at half that Diftance
with four times the Force, at the next half with eight times,
and fo on; for any gwen Diftance may be divided
ad infinitum : {o that in Point of Contact their attralting
Force will have undergone an infinite Increafe, and confe-
%uentiy be infinite. Now this will be the Inﬂreafe, if the

orce of Attraction is computed from the Surfaces ; but
fince the Force is always to be computed from thie Centers
of the attracting Bodies, which in this Cafe are at an indefi-
nitely fmall Diftance from each other, the Force in Point of
Contact, though not infinite, will be greater than any that
can be aﬂigned And if this holds good in the fimple reci-
procal Ratio of the Diftances, it is eafy to perceive that it
will much more do fo, if the Force be fuppofed to increafe
n an higher Ratio,

COROQOLLEARY.

The larger any two Bodies are, the lefs will be their
attracting Force, in Proportion to their Quantities of Matter,
in Point of Contact; their Centers being proportionably at a
greater Diftance from each other,

PR OP. ‘X
There muft be fome other ative Principle in Nature
befides that of Attra&ion.
For Attraction and the general Properties of Matter will

ferse to explain very few Planomena, when confidered alone.
Amongft
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Amongft the Heavenly Bodies, indeed, their Rotations and
Revolutions might go on to Eternity very well, while their
gravitating Force was counterballanced by their 775 Centrifuga,
But on each particular Globe a perpetual Darknefs would ever
where prevail, an infuperable Bond of Attraction wouldde-
ftroy both Fluidity and Motion, and all Nature wou’d be at
a ftand.

Some faint Idea may be form’d of fuch a State, from the
Relation of fuch Travellers as have wintered near the North-
Pole: Where, during the Abfence of the Sun, the Principle of
Attraction becomes {o predominant, that nothing but a large
Fire,and a clofe Room, can preferve either Animals,or Plants,
or Fluids, from growing hard as a Rock.

DRy VL

Repulfion is that Caufe which makes Bodies mutually en-

" deavour to recede from each ather, with different Forces at
different Diftances,

PR OP, XL

The Effects of Repulfion are dire@ly contrary to thofe of
Attraction. Def. 3 and 6.

PROP. XIV.

There is really exifting in Nature fuch a Caufe as
Repulfion,

In order to reconcile what is demonftrated in Prop. 11 and
12. with thereal Phanomena of Nature, we muit neceflarily
admit of {fome contraryCaufe, that may be able to counter-act
and limit the Force of Attraction ; which otherwife would
every where too much prevail. That Repulfion is fuch a
Caufe is evident from the laft Prop. And we have likewife
fufhcient Evidence of its Exiftence, from Facts and Experi-
ence. For all Bodies are electrical, or capable of being made
fo: and elec¢trical Bodies both attract and repel. Secondly, Both
Attrattion and Repulfion arevery confpicuous in all magnetical
Bodies. Thirdly, Sir Ifaac Newton has {hewn from Experiment,
that the Surfaces of two convex Glafies repel each other.

' Fourtbly,
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Fourtbly, The fame great Philofopher has explain’d the Elafti-
city of the Air by fuppofing its Particles mutuaer to repel,
Fiftbly, The Particles of Light are, in Part at leaft, repelled
from the Surface of all Bodies. Laflly, It feems highly pro-
bable that the Particles of Light mutually repel each other,
"The Air is always rarified by Heat; and that in a greater
Proportion, as the Heat is more intenfe. What then muft that
Rarefaction be in the Focus of Villette’s Speculum? Perhaps
a more perfe&t Vacuum would not be produced by the beft
Air-Pumps. But fuppofe half the Air flill remaining, its
expanfive Force will be equal to a Column of Mercury of
fifteen Inches in height ; whofe Bafis will be equal to anima-
ginary Surface furrounding the whole focal Space. But the
Atmofphere will prefs with a Force equal to a Column of the
fameBafe, and thirty Inches in height.What is it that fupports
this extraordinary Weight? A Carfefian will teil us, perhaps,
that there is no Vacuum at all: But that the Air is drove out
of its Place by the Subtile Matter ; which being moved with
greatRapidity by the Matter of the firft Element, 7. e. Light,
and whirl’d round in a Vortex; by its CentrifugalForce is de-
termined every way to fly off; and {o counter-aéts thePreflure
of the Air. But how can Light, which moves, in this cafe,
all of it in one Direction, communicate a Motion to the Sub-
tile Matter fo, that it fhall aét in all Diretions? Another
Difficulty arifes from a Defect in the Momentum of Light:
which being fuppofed the Primum Mobile, ought to a&t with
a Force equal to feveral Pounds of Mercury. Now as all thefe
Difhiculties vanith ; if we only admit a Repulfion betwixt the
Particles of Light themfelves, and betwixt them and Air,
we can have no Reafon to doubt of theFa&, efpecially fince
it is plain, from the Arguments above, that thereis fucha
Caufe as Repulfion in Nature, “For no Caufe ought to be ad-
““ mitted, but what is really found in Nature, and no more
““ than are neceflary towards explaining the feveral Phenomena.
Prop. 4.
PR XN '

Repulfion is a general Caufe; the immediate Effe¢t of

GOD’s Will, It
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It has, I think, been fufficiently proved in the laft Propofi-
tion, that Repulfion is either found, or capable of being pro-
duced in all the Bodies that come under our Examination,
And it feems alfo probable, that the Particles of Light mu-
tually repel each other; and if fo, it is not only univerfal
in all Parts of the Earth, but throughout the immenfe
Space of the whole vifible World : Since there is not a
Point of that Space, in which the Light of fome of the
HeavenlyBodies is not perceiveable to the naked Eye. Where-
fore Repulfion is the moft general fecondary Caufe yet dif-
cover’d in Nature ; excepting Attraction, and the other effen~
tial Properties of Matter, which can produce no Effet by
themfelves ; and the Effe@s of Attraction are direétly oppofite
to thofe of Repulfion. It is therefore the immediate Effect
of GOD’s Will. Gorol. Prep. s.

PROP XVL

If two Particles indefinitely {mall, at a given Diftance
repel each other with any given Force, how fmall foever ;
and that Force increafes as the Diftances decreafe, or as the
Squares of the Diftances, or in an higher Ratio : Such Particles
will in Point of Contact repel with an indefinite Force,

The Demontftration of this Prep, is exactly the fame with
that of Prop. 11. mutatis mutandis : It is therefore needlefs
to repeat it. But it may not be amifs to obferve, that the
Truth of this is lefs repugnant to the common Appearances
of Nature The Increafe of repulfive Force in the Particles
of the Air, by their mutual Approach in a condenfing Engine,
correfponds very well, as far as we can or dare profecute
the Experiment. In the Explofion of Gun-Powder, the Air,
or fome other expanfive Vapour, newly generated from the
Nitre and other Ingredients, inftantly expands itfelf with
a Force that feems irrefiftable, and if not infinite, may very
well pafs for indefinite, till we can affign a Force that it is
not able to overcome; and yet there are fome Chemical Pre-

parations, that appear much more violent in their Effels,
than Gun-Powder itfelf,

C PROP.
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PROP XVIIL

Repulfion alone,without Attraction, would not be fuffici-
ent to explain the Pbanomena of Nature,

For a mutual Repulfion among all the Parts of Matter
would reduce it to Atoms, and difperfe it equably through
every Part of Space. If it was peculiar to fome Part of
Matter, that Part would undergo the fame Fate, and the reft
would remain unaive and indifferent,

PROP. XVIIL

Both Repulfion and Attraction are conftant, immutable,
and irrefiftable by any finite Force. Corol.2. Prop.7. Prop.10,
&’ 15. And that their Force is irrefiftable in Point of Con-
tact (in which Cafe only they ac with their whole Force)
is already demonftrated. Prop.11, 16.

PROPR -XIX.

Attraction and Repulfion cannot both, at the fame Time,
belong to the fame individual Subftance, being Contraries,
Prop.13. -

The fame Body cannot have a Tendency to move two

Ways at once.
Note, It muft not be inferred from the laft Propofition,

that Attra&tion and Repulfion are not Immediate Canfes:
For tho’ they cannot both be the Properties of all Matter,
it will be {ufficient if they be more general than any other
Caufe; excepting thofe eflential Properties of Matter, which
are altogether unactive alone. -

: COROL.

Therefore we muft conclude, that there are in Nature
two Kinds of Matter, one attracting, the other repelling,

PROP. XX. '

Thofe Particles of Matter, that mutually repel each other,

feem in refpect of other Matter alfo fubject to the general

Law of Attraction. .
This Propofition includes in it no ContradiGion: And

Experience tells us, that Light, falling obliquely towards

the Surface of tranfparent Bodies, is either repelled before it
arrives
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arrives at it, or determined towards the Perpendicular, and
then tranfmitted, Moreover, Air always adheres to the Sur-
faces of Bodies; and it is intimately united throughout the

whole Subftance of fome in great Quantities, See Hales's
Analyfis of the Air,

PROP, XXI,

If the effential Properties of Matter, in Conjunction with
the two active Principles of Attraction and Repulfion, will
alone explain all the Phanomena of Nature; no other Imme-
diate Caufe ought to be admitted.

For thefe do really exift. Prgp.g,14. And no more can
exift than are abfolutely neceflary. Prop. 4.

COROL.

Wherefore it would be unphilofophical to feck after any
other Caufe, till we are certain that thefe few are not fufh-

cient. PROP. XXII.

The primary Particles of Matter muft neceffarily have
both Bulk and Figure of {fome Kind or other,

This is a neceflary Confequence of Extenfion, one of the
effential Properties of Matter.

PROP. XXIII. |
All the Operations in Nature are performed with the
greateft Simplicity that is poffible.
For Nature does nothing in vain.

COROL.

As our Intention is to reduce the feveral Kinds of Attrac-
tion and Repulfion to two only, this Propofition will affift
us in determining the Ratio in which their Forces act at dif-
ferent Dittances. I think the fimpleft that we find in Na-
ture, is the reciprocal Ratio of the Diftances ; and if fo, this
Propofition determines us to pitch upon that, if we can find
any Way of reconciling all the others to it. The Magnetical
Attraction 1s in fome Cafes found in this Ratio; and the
Repulfion betwixt the Particles of the Air is always fo, as
far as we can judge: So that we have evidently fome Foun-

Cz dation
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dation in Nature for the Suppofition ; fince this Ratio does
really exift in both Principles.

PROP. XXIV.
All the primary Particles of Matter are originally of the

fame Size, and all round.

This is more fimple, than if we were to fuppofe them of
different Sizes and Shapes, or of any other Shape befide this.
So that unlefs different Sizes and other Shapes were neceffary,
which as yet we have no Reafon to fuppofe, the Truth of
this Propofition is an evident Confequence of the laft.

COROL.

If the primary Particles of Matter are all of the fame
Size, they may be confidered as indefinitely fmall, till we
fec fome Reafon to infer the contrary from fome of the Phe-
nomena of Nature. Experience tells us, that the primary
Particles of Matter muft be extremely minute ; and Reafon
demonftrates, that whatever is extended is likewife divifible
ad infinitun,  So that there is no Degree of Minutenefs, that
may not reafonably be afcribed to them. -

PROF. XXN,

Matter was not created all in one Mafs, but difpofed
throughout the whole Space of the Univerfe in fuch a Man-
ner, that when the Princiﬁle of Attraction was imprefied
upon it, it might run together into fuch Forms, and acquire:
fuch Motions, as the All-wife CREATOR forefaw would be
neceflary in producing the Syftem of the World, and were
poffible to be produced from fuch a Difpofition.

G O D Almighty could, doubtlefs, with the fame Facility
create Matter in any Part of Space, by one fingle A& of his
Will. It is therefore abfurd to fuppofe, that he created it
all in one Mafs, and then exerted a fecond A&, to diftribute it
into different Maffes, and different Parts of Space. Infinite
Wifdom could certainly difcern the Effeés that Attracion
would produce in the Whole, and in every Particle of Mat-
ter; and without Doubt difpofed it in that Manner, which
would be moft conducive towards effeGing the Formation
of the Univerfe,
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PROP. XXVI.

Matter being thus conflituted at the firft Creation of it,
and then a Principle of Attraction imprefled upon it ; thc
Confequence muft be, that thofe primaryParticles, according
to their Difpofition, would mutually attract each other w ith
different Forces,would immediately run together, and adhere
in Point of Contact with indefinite Force. And according
to the Number of Particles at that Time in the Neighbour-
hood of each other, there would be formed Corpufcles of
different Bulks. Thofe Corpufcles, according to their Diftances
from each other, would run together in like Manner, and
form larger ; and {o on.

Note 1. It might be more methodical to profecute here
the firft Formation of all the Heavenly Bodies, and explain
the Origin of their Forms, their Magnitudes, Situations, and
Motions; but as all that can be done in this refpeét would be
to prove, that they might be the Effets of an artful Dif-
tribution of Matter, at the firft Prodution of it, and of the
general Principle of Attrattion, governed by the Laws of
Motion ; it could not be neceffarily inferred from thence, that
thofe Effects were actually produced in that Manner : I fhall
therefore poftpone this Part of my Undertaking, till I have
confidered the more minute Parts of Nature,

Note 2. It is eafy to perceive from the laft Propofition,
that although the primary Particles of Matter were origi-
nally formed all of the fame Magnitude, and indefinitely
fmall ; yet by impreffing on them a Principle of Attraction,
they mlght be made to form themfelves into Corpufcles of
different Orders of Magnitude: But if any one thinks it
more reafonable to fuppofe them created of different Sizes at
firft, I have no Objection at prefent, except that it does not
appear to me fo fimple, as if we fuppofe them created all
alike,

PROP, XXVII.

If a Number of Particles, of equal Magnitudes, and
perfectly round, mutually attract each other with anyDegree
of Force at any given Diftance, how fmall foever, upon their

- mutual
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mutual Conflux they will form themfelves into a Figure as
nearly fpherical as poffible.

For Bodies that mutually attra& each other will endea-
vour to approach as near as poffible to their common Center
of Gravity; confequently they muft endeavour to put on a
{pherical Figure as near as poflible, there being no Figure that
has all its Parts {o near one common Center as a Sphere.
And tho’ at their firft Conflux they fhould have any other
Shape, and adhere in Point of Contact with indefinite Force,
yet they would immediately affume a {pherical one ; for being
perfectly round and equal, they might either roll or {lide one
among{t another,without anyHindrance from their Force of

Cohefion.
PROP. XXVIII

Thofe primary Particles of Matter, which mutually repel
each other, would, if left to themfelves, difperfe equaglc}r
throughout the whole Infinity of Space,

For if there were fewer of them in one Part of Space than
another, their expanfive Force would neceffarily determine
them to that Quarter, where there was leaft repellent Force
to refift them; fo that they would never be at reft, till all
were in equilibrio: And altho’ a Diftance could be affigned,
at which they might ceafe to repel, yet the Motion already
acquired would ftill continue ad infinitum.

‘PR OP, XXIX.
Either the World is infinite, or there is fome Caufe that
prevents the Progre(s of Light beyond the Limits of the

Univerfe,
For as Light difperfes itfelf on all Sides from all the Hea-

venly Bodies, it will be continually flowing into the empty
Space, and there continue its Motion ad infinitum ; much
more if its Particles mutually repel each other. Prop, 28.

PRO P XXX,

The more grand our Conceptions are of the Works of
the Creation, the more likely they are to be juit.
For
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For if we reflet with ourfelves who is the Author of

" them, we may clearly difcern, that our finite Comprehen-
fions will always fall thort of the Truth.

COROL. L.

Wherefore if the Supreme Being might with equal Faci-
lity create the World infinite as finite, and no Argument
can be brought from Reafon or Experience, that He has not
done it; we ought to determine our Affent that Way which
appears moft fuitable to the Nature of the firft Caufe.

COROL. IIL

Admitting the World to be infinite, we have no need of
a Caufe to limit the Expanfion of repelling Matter, or to
prevent the univerfal Conflux of the attracting. The firft
will difperfe itfelf as equally as pofiible through every Part
of Space: The latter may be difpofed in fuch a Manner,
that each Syftem of the Heavenly Bodies may be i equili-
brio with thofe that furround it.

PR OP. XXXI.

If a cubical Inch of Matter thould be divided into Parts
indefinitely fmall, and thofe Parts were all placed at any
given Diftance from each other, how {mall foever, they
would be diffufed through a Space that would be greater'than
any we can affign. This isan evident Confequence of the

infinite Divifibility of Matter.

COROL. L

If the whole Space of the folar Syftem was fo full of re-
pellent Particles, that in the Compafs of every Cubic Inch
there thould be an indefinite Number, yet the Whole of
them might not weigh one Grain,

COROL. IL
The. whole Infinity of Space may be fo full of repellent
Particles, that no Part of it can be affigned fo fmall, as not
to contain many Thoufands of them, and yet their Refift-
ance to the Motions of the Heavenly Bodies may be inde-
finitely little,
Note 1, When



(16

Nofe 1. When I fpeak of Space being full of repellent
Particles, I fuppofe a Vacuum every where interfperfed,

Note 2. This Reafoning may probably appear extravagant
to thofe who have not fufficiently confidered the inexpreffible
Minutenefs of fome of the Works of Nature. Yet it is
not only evident from Mathematical Demonftration, that it
may be true; but undoubted Faéts and Experience convince
us, that it is fo. The Light of the Heavenly Bodies is at
all Times vifible to the naked Eye, in everyPart of the Uni-
verfe, unlefs where fome opake Body is interpofed; and is
every where fo denfe, that the Number of Particles, which
each Moment ftrike npon the Refina, is at leaft as great
as the Number of the vifible Parts of all the Objeéts that
can poffibly be taken in at one View, If we look through
the {malleft Pin-hole, we may diftinctly fee all the Objects
that are before us in a Room, and confequently there muit
pafs through the Pin-hole, at the fame Time, as many Rays
of Light as there are vifible Parts in thofe Objetts; and
that without Confufion, or any ways interfering with each
other, Neverthelefs, as denfe as the Particles of Light ap-
pear to be in every Part of Space, fuch is their Minutenefs,
and fo {mall their Quantity of Matter, that it gives no fen-
fible Refiftance to the Motion of the Heavenly Bodies.

PROENEXXALL

If the whole Infinity of Space was filled with a Fluid,
whofe Particles were indefinitely {fmall, and mutually repelled
cach other in the reciprocal Ratio of their Diftances, and
this Fluid fhould by any Caufe whatfoever be either totally,
or in Part excluded from any Part of Space, the Denfity of
the Fluid immediately furrounding the faid Part of Space,

would be increafed in Proportion to the Number of Parti-
<les excluded.

Lek
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Let the Sphere A reprefent a
Part of Space furrounded with
fuch an elaftick Fluid, but itfelf BCDE
quite void of repellent Particles; T A @000
and let B C DE reprefent a Series
of fuch Particles continued ad in-

Jfonitum. e

The Particle at B being furrounded with repellent Parti-
cles on one Side, but having a Space void of them on the
other, will be determined towards the Center A, and prefled
upon the refifting Surface of the Sphere. Prop. 28. For
the fame Reafon the Particle C will be determined towards
the fame Center, and prefs upon B till it has approached fo
near, that the repulfive Forceof B, added to the repulfive
Force of all the diftant Particles beyond the empty Space
about F, {hall be equal to the repulfive Force of the infinite
Series of Particles D E, &¢. For the fame Reafon the Par-
ticle D will prefs upon C, and E apon D,

In like Manner, if the Space A contained fewer repellent
Particles than the circumambient Space, the Particles BC
DE, &c. will be determined towards A, with a Force pro-
portionable to the Want of Refiftance on that Side, 7. e. in
Proportion to the Want of repellent Particles.

COROL.

The larger the Space is, that is devoid of repellent Particles,
the greater will be the Condenfation of the like Particles
round it.

PR OP. XXXIIIL

The Forces with which thefe Particles will be determined
towards the Center of this empty Space, will be in the reci-
procal Ratio of their Diftances from that Center.

For two or more Particles, at different Diftances from this
Center, will be determined towards it with Forces exactly
equal to thofe with which they would be repelled, if the
Space was filled with its due Share of repellent Particles;
which Repulfion is fuppofed to be in the reciprocal Ratio of
the Diftapces.

D PROP,
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PROP., XXXIV.

Every Corpufcle of attracting Matter muft occupy fome
Part of Space, out of which the repellent Matter will be
totally excluded. _

This is a neceflary Confequence of the two effential Pro-
perties of Matter, Extenfion and Impenetrability.

COROL. I
Wherefore the repellent Particles of our elaftick Fluid
will be condenfed round every Corpufcle of attracting Mat-
ter, more or lefs, in Proportion to the Size of fuch Cor-
pufcles. Prop.32. and the Corol. And the Forces with which
thefe Particles will be determined towards the Center of

each Corpufcle, will be in the reciprocal Ratio of their Di-
ftances from that Center, Prop. 33.

COROL, IL

This Determination of the repellent Particles towards ths
Center of a Corpufcle of attrating Matter, will be juft the
fame in Effe&, as if they were attracted towards that Center
with a Force increafing in the reciprocal Ratio of their
Diftances from it,

Note, On Account of this Refemblance of an Attraction
betwixt the attracting and repelling Matter,. it is not eafy
to demonftrate from Falts, that there is any real Attraction
betwixt them ; for thofe feeming Appearances of Attraction,
mentioned in Prgp. 20. and others of the like Nature, may
poffibly be accounted for, from what is demonftrated in the
laft Propofition and the laft Coroliaries. However, till Rea-
fon or Experience {hall appear to evince the contrary, I think
I have a Right to aflume that Side of the Queftion, which
fhall be molt likely to ferve my Purpofe; efpecially as the
Queftion relates not to the introducing any new Property of
Matter, but regards only the fettling the due Extent of thofe
already demonfirated. The great Founder of our modern
Philofophy has made the Attraction of Gravity univerfal to
all Matter in general; whether the feveral Parts are ina State
of AttraCtion or Repulfion in refpect of each other, they

ftill
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ftill gravitate in Proportion to their Quantities of Matter,
The Truth of this is evident from Experience, as far as
Experience can reach. But what Fadts can be brought to
prove the Gravitation of our repellent Matter, when the
Whole that is contained within the Solar Syftem may not
equal a Grain in Weight? Prop. 31. and Corol. 1. Qur ex-
cellent Philofopher, in his zhird Rule, has taught us how to
reafon in Cafes of this Nature: For by that Rule, fince
Gravity is common to allBodies that come under ourExamina-
tion, it ought to be admitted as a general Quality, extending
alfo to thofe Bodies which it is not in our Power to examine.
Now if we admit that repellent Matter gravitates, we muft
grant that it is attracted by the attracting Matter.

PROP. XXXV,

Admitting that the repellent Matter is fubject to the ge-
neral Law of AttraGion, in Contact it will adhere with in-
definite Force. Prop. 11.

Note, As thefe two Caufes confpire in producing one Ef-
fet, namely, a mutual Approach betwixt the attracting and
repelling Matter (for Brevity’s Sake) I fhall include both
under one Name, wviz. the Attraction of repellent Matter;
except where there is a Neceffity to diftinguith them.

PR OP. XXXYVI,

Every Corpufcle of attrating Matter will have round i,
(either adhering to its Surface, or condenfed in Form of At-
mofphere) as many repellent Particles as will juft ballance its
attracting Force,

For the Surface will have as many adhering to it, as can
come in Contat with it: But when that is {fo full, that
their repulfive Force will permit no more to come in Contadt,
they can only be condenfed round in Form of Atmofphere,
which will grow lefs and lefs denfe all the Way from the
Surface, till the Repulfion of all the Particles collected round
the Corpulcle is fufficient to ballance the condenfing Force,
Prop. 32 and 34. Gorol. 1. and then the next Series of re-

pellent Particles, being repelled with as much Force oneWay
D2 as
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as they will have to attra& them in the contrary Direion,
will remain quiefcent, For equal contrary Forces muftmu-
tually deftroy each other,

PROP. XXXVII

The Quantity of repellent Matter which will be colle¢ted
round Corpuicles of different Sizes will be in Proportion to-
their Magnitudes.

Since the Corpufcles of attradting Matter are all com-
pounded of Particles of equal Sizes, and perfetly round,
Prop. 24. they will be all of equal Denfities ; confequently
the Quantities of Matter in Corpufcles of different Sizes will
be in Proportion to their Magnitudes. Their attra&ting Force
being as their Quantities of Matter, that muft alfo be in
Proportion to their Magnitudes. But the Quantity of re-
pellent Particles collected round each Corpufcle will be in
Proportion to its attrating Force, Prop. 36. Wherefore
the Quantity will be in Proportion to their Magnitudes.

Note, Thefe two laft Propofitions are univerfally true, fup-
pofing the repellent Matter always quiefcent; otherwife not,
as appears from the two next Propofitionsand their Corollaries,

PROP. XXXVIII.

The Quantity of repellent Particles, that will come in
Conta& with the Surfaces of the attra@ing Corpulcles, will
be nearly proportionable to the Largenefs of thofe Surfaces,

If the Attraction of the repellent Particles was the only
Caufe that acted, in bringing them in Contaét with the
attracting Corpufcles, the larger Corpufcles would have
them ranged clofer upon their Surfaces, than thofe that
are lefs. But this Confideration would only take Place,
whillt the repellent Matter was in a quiefcent State;
that is, fo far quiefcent, as only to be attuated by the Re-

ulfion of its own Particles amongft themfelves, and the At-
traction of the attracting Matter. But if we fhould confider
thefe Particles vibrating backwards and forwards with great
Force and Rapidity, in various Directions, and continually

firiking upon the Surfaces of the attracting Corpufcles, a very
difterent
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different Effect will be produced. In this Cafe, the larger
Corpufcles, in Proportion to their greater Quantity of repellent
Particles already furrounding them, will have a greater Force
to repel back again the Particles that impinge againft them,
So that moft of the impinging Particles will be refleted, be-
fore they can come in Contact with the Surface. On the
other hand, the {maller Corpufcles, having fewer repellent
Particles as yet united to their Surfaces, if others impinge
with Force againft them, will not have that Power to repel
them, and hinder their coming in Conta&, Butall that do
come in Contact will adhere with indefinite Force, Prop.11.
and never be again feparated. Thus the fmaller Corpuicles
will foon have their Surfaces covered as thick with repellent
Particles as the large. That this Motion of the repellent
Matter is not merely hypothetical, but has a real Exiftence in
Nature,will be clearer,when we come to make a more parti-
cular Inquiry into the Caufe of Light and Fire, It will be
enough for the prefent to thew, that Light agrees perfectly
well with the Defcription given of our repellent Particles in
Motion : Firff, Light confifts of Particles indefinitely {mall.
Secondly, They move with incredible Velocity. Thirdly,
They are found in every Part of Space: For Light is fenﬁble
to our Eyes in moft Parts of Space, and always produceable ;
and where it appears quite dark to us,many otherAnimals can fee
very diftinétly. Fourtbly, Its Particles feem mutually to repel
each other. Prop.14. Fifthly, It is repelled from the Surfaces
of attratting Matter, and that before it touches thofe Sur-
faces. Till thefe Surfaces are fufficiently guarded with repel-
lent Particles, ought not Light to force its Way till it comes
in Contact? I think the Agreementis {o apparent, that it de-
ferves not to be further infifted on.

COROE.

Therefore in a decreafing Series of attra&ting Corpufcles,
the Quantity of repellent Matter adhering to their Surfaces
will decreafe nearly in Proportion as their Surfaces decreafe.

PR O,
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PR OP. XXXIX.

The fmaller a Corpufcle of attraéting Matter is, the larger
will be the Quantity of repelling Matter united to its Sur-
face, in Proportion to the Magnitude of the Corpuicle.

For the Magnitudes of the Corpufcles decreafe as the
Cubes of their Diameters, the Surfaces only as the Squares ;
wherefore the Surfaces, and confequently the Quantities of
repellent Matter united to them, Prop.38. do not decreafe fo
faft as the Magnitudes of the faid Corpufcles.

CORYTL, 3

But if the Quantity of repellent Matter united be propor-
tionably greater as the Corpuicles diminifh, the Quantity
condenfed round muft be proportionably lefs ; fince both to-
gether are in Proportion to the Magnitudes of the Corpufcles.
Prop.37.

C.DROI, 1L,

If we conceive the attractingCorpufcles fo fmall, that their
Surfaces will be able to contain as much repellent Matter as is
fufficient to ballance their attracting Force, fuch Corpufcles
will have none at all condenfed round them in Form of At-
mofphere. Prgp.36. And if we conceive them ftill lefs, fuch
Curfpufcles will contain more repellent Particles upon their
Surfaces, than merely what are neceflary to ballance their
attracting Force, Prop.38.

COROL. IIL

Thofe Corpufcles that have not Surface enough to hold
all the repellent Matter neceffary to ballance their attratting
Force, will have the Overplus condenfed round in Form of
Atmofphere. And the larger they are, the greater will be
the Extent of that ﬂtn‘lﬂfp%lﬂrﬂ. Corol, 1.

PROP. XL.
Thofe Corpufcles that have more repellent Matter united
to their Surfaces, than what is neceflary to ballance their
Force of Attraction, will mutually repel each other, with a

Force proportionable to the Excefs of their repellent Matter.
For
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For a Body that is impelled by two contrary unequal

Forces, will move in the Direction of the firongeft with a
Force equal to its Excefs.

PR OP. XLL

The f{maller fuch repellent Corpufcles are, the greater
will be their repulfive Force, in Proportion to the Quantities
of Matter..

For the fmaller the Corpufcle, the larger the Quantity of
repellent Matter in Proportion to the attracting. Prop. 39.
And the Corpufcles repel with a Force proportionable to the
Excefs of their repellent Matter, Prop, 40.

PR Q'R XLII.

Neutral Corpufcles (or fuch as have as much repellent
Matter united to their Surfaces as will juft ballance their at-
tracting Force) will neither attract nor repel each other, ex-
cept when they approach very near.

At any confiderable Diftance, the two Forces being equal,
and’ contrary, will mutually deftroy each other; but when
fuch Corpulcles approach very near, the repellent Particles
being external to the attracting ones; their Diftances will
decreafe much fafter, than the Diftances of the attracting
Matter, and confequently their Forces will increafe fafter
likewife : Since they are fuppofed to increafe in the recipro-
cal Ratio of their Diftances, and fince the repellent Particles
furrounding the Corpufcles would in Point of Contat repel
with indefinite Force (Prop.16.) it is evident they can never
be brought to touch by any finite Force.

COROL.) 1L

This Repulfion of the Surfaces,whilft the neutral Corpuf-
cles are at any confiderable Diftance,will be indefinitely {mall :
For the abfolute Forces of the attracting and repellent Matter
being e?ual, their Difference can only arife from the Diffe-
rence of the Diftances at which they aé&t: Wherefore the
Difference of the Forces will be in Proportion to the Diffe-
rence of thofe Diftances. The Diftances only differ, in as
much as the repellent Matter is external to the attracting, So

that
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that the Difference of Diftances will, at molft, be only equal
to twice the Diameter of a repellent Particle. Therefore at
any confiderable Diftance of the Corpufcles, this Difference

muft be indefinitely {fmall; and confequently the Difference
of the Forces muft be fo likewife.

COROL. IL

Since,when neutral Corpulcles are brought very near, the
Diftances of their Surfaces will decreafe much fafter than the
Diftances of their Centers, this Repulfion of the Surfaces will
increafe much fafter than in the reciprocal Ratio of the Di-
ftances of their Centers,

CQROL. III.

The Repulfion of the Surfaces takes place alfo in the attract-
ing and repelling Corpufcles, if they are made to approach
near enough, and for the very fame Reafons. '

PROP. XLII.

Thofe Corpuicles which, on Account of their Size, have
Part of their repellent Matter furrounding them in Form of
Atmofphere, whilft at a certain Diftance, will neither attract
nor repel ; yet if they are brought {o near together, that their
Atmofpheres begin to coincide, they will then begin to attract.

It is eafly to conceive, that upon the mutual Approach of
two fuch Corpufcles, the repellent Particles that compofe their
Atmofpheres will recede backwards behind each Corpufcle :
So that when the Corpuicles come to a certain Diftance from
each other, there will not be fo many repellent Particles be-
twixt them, as will be fufficient to ballance their Force of
Attraction ; on which Account they will run together, and
their Atmofpheres will coincide, o as to make up but one
Atmofphere to the whole,

PR OP. XLIV.
The larger thefe attracting Corpufcles are, the greater will
be the Diftance at which they will begin to attra&, and the
greater the Force with which they will run together; and

vice versd,
Becaule
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Becaufe the larger they are, the greater will be the Extent
of their Atmofpheres, Corol. 3. Prop. 39. Wherefore their
Atmofpheres will begin to coincide at a greater Diftance, and
they will begin toattract ata greaterDiftance. Alfo their attract-
ing Force being, all theWay as they approach nearer,increafed,
and being likewife greater in  Proportion to the Quantity of
attracting Matter, the largeft Corpufcles muft run together
with the greateft Force,

PROP. XLV.

Although the attracting Corpufcles can no more come in
atual Contact than the neutral ones, their Surfaces being fur-
rounded with repellent Particles which adhere with indefinite
Force (Prop. 35,and 42.) yet they will approach nearer and
nearer in Proportion to their Size. Thofe of them which are
largeft will approach neareft. .

The Force of Attrattion will make them approach, till
that Force is overcome by the Repulfion of their Surfaces.
Wherefore the lefs that Force is, the fooner it will be over-
come : Confequently the fmalleft Corpufcles, having leaft at-

tracting Force,will be fooneft ftopped in their Approach, and
the largeft will approach neareft.

COROL. L

Since all the Corpufcles of attracting Matter are furrounded
with repellent Particles, there can never be any real Contact,
either betwixt thofe Corpufcles, or Bodies compounded of
them.

Note, Wherefore when we fpeak of the Contact of Cor-
pufcles or Bodies, no more is meant than that they are brought
as near as the Repulfion of their Surfaces will admit,

COROL. IL

After the attracting Corpuicles are brought fo near by the
Excefs of their attracting Force, as to have that Force bal-
lanced by the Repulfion of their Surfaces, it will hardly be
in the Power of human Art to comprefs them ftill nearer, in
any Degree great enough to be fenfible: For the repellent
Particles on the Surfaces are already comprefied with a Force
E equal
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equal to the Excefs of Attraction, This Force muft be ex-
ceeding ftrong in fuch a Number of Corpuicles, as are necef-
fary to compofe a Body of fufficient Bulk to be examined by
a mechanical Compreffion. So extremely minute are even
the largeft of thefe Corpuicles, that an indefinite Number of
them muft be contained in every cubic Inch of Matter,
Wherefore, if we exprefs the Excefs of Attrattion in any
fingle Corpufcle, by any finite Quantity, how fmall foever;
the Sum of that Excefs in all the Corpufcles of a cubic Inch
will be indefinitely great. 'The Sum of the Repulfions of all
the Surfaces ballances this extraordinary Force of Attraétion,
and is confequently as great, Comprefs them f{till further by
an external Force, and this Repulfion will be vaftly increafed
upon every little Diminution of the containing Space ; becaufe
it increafes much fafter, than in the reciprocal Ratio of the
Diftances of the Centers of the Corpufcles. Prop. 42. Corol.3.
Hence we may conclude, that a very ftrong Force muft be
required to make a very fmall Comprefiion. And after all
it will be next to impoffible to demonftrate, whether fuch
Compreffion is real or not: For whatever Machinery we
make ufe of in trying the Experiment, the Materials of
which it is compofed will give way, more or lefs, and leave
us {till in Doubt,
PROP. XLVL

Neutral Corpulcles will be repelled by repellent Corpufcles,
and attracted by the attrating ones,

In both Cafes their Tendency to recede from each other
will be as the Quantities of repelling Matter ; and their Ten-
dency to approach will be as the Quantities of attractingMat-
ter : But the Sum of the repellent Matter is the greateft in
the firft Cafe; and that of the attracting in the fecond:
Therefore in the firft Cafe they will repel, and in the fecond
attract,

PROP. XLMI.
Attracting and repelling Corpufcles will either attract or

repel, or be neutral in regard to each other, according ass_th:
izes
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Sizes of each are greater or lefs; and according to their Di-
ftances from each other,

Firft, In Point of Contaét: 1f both the attra&ting and
repelling Corpufcles are the fmalleft of their Kinds, they
will repel each other. ;

For in that Cafe the Excefs of repellent Matter would
be very great in the repelling Corpulcles; and the Defect of
it very little in the attra&ting ones. Prop. 41, and 44. So
that the Sum of it in both would exceed the Sum of the at-
tracting Matter,

Secondly, 1f the Corpufcles were the largeft of their Kinds,
the repelling ones would exceed very little in repelling Mat-
ter; and the attracting ones would have little united to them.
On which Account, the attracting Principle would prevail.

Thirdly, For the fame Reafons it muft follow, that in
fome of the intermediate Sizes the Excefs of Repulfion in
the repellent Corpufcles will juft ballance the Defect of it
in the attrating ones. In which Cafe they will be neutral
in refpect of each other.

Fourthly, If the attra&ting and repelling Corpufcles are not
in Contat, but at any confiderable Diftance, their mutual
Action upon each other will produce a weaker Kind of Re-
pulfion.

For an attracting Corpufcle will have the Defect of repel-
lent Matter on its Surface made up by an Atmofphere con-
denfed round it. Prop. 39, Corol.3. So that the Corpuicle
and its Atmofphere together will contain an equal Quantity
of attracting and repelling Matter; and a repelling Corpufcle
placed without the Limits of its Atmofphere will be repelled,
for the fame Reafon as in the Cafe of neutral Corpufcles,
Prop.46. But thisRepulfion will be of a weaker Kind than
if the repellent Matter was fixed ; becaufe that Part of it,
which is in Form of Atmofphere, will recede in Part back-
wards, in Proportion as the Corpufcles are brought nearer,

Fiftbly, 1f the attraGing Corpufcle, on Account of its
Largenefs, has a very extenfive Atmofphere, and a repelling

Ez Corpufcle
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Corpufcle be brought fo near as to enter within the Limits of
that Atmofphere;, it will then begin to be attracted.

Becaufe the further it penetrates within the Atmofphere,
the fewer repellent Particles will be betwixt the two Cor-
pufcles; and even thofe that are united to the repellent Cor-
pufcle will begin to be determined towards the Center of the
attralting one, with a Force increafing in the reciprocal Ratio
of the Diftances, Prgp.33. and in Contact they will cohere
together with a Force proportionable to the Excefs of their
attracting Matter direCtly, and the Diftances of their Centers
reciprocally,

PROP. XLVIIL

All the various Degrees of Cohefion, that are found amongf(t
Bodies,will naturally arife from the different Sizes of their con-
ftituent Corpufcles; and one fimple, uniform Kind of Attrac-
tion and Repulfion, fuch as hath been already explained.

§. 1. All the primaryCorpuicles of Bodies are compounded
of attratting and repelling Matter. Prop. 36. The {malleft
Corpufcles in Nature are fuch as mutually repel each other.
Prop. 39. Corel, 2. and Prop. 40. A fufficient Number of
fuch repellent Corpufcles, collected together, will compofe a
Fluid in all Refpelts refembling pure elementary Air, at leaft
as far as we are able to judge from the known Properties of
that Element. The commeon Air, indeed, of our Atmoiphere
is a Fluid far lefs fimple and homogene than what is here
fuppofed: It is rather a Chaos of all the Subftances in Na-
ture, and is on that Account capable of producing a great
Variety of Phanomena, that can in no wife be afcribed to fo
fimple a Caufe, If therefore we would make a juft Com-
parifon, betwixt the common Air and our repellent Corpufcles,
we muft {ppofe them alfo mixed with the fame Variety of
other Subftances. = Our repellent Fluid will be compreffable
and perfectly elaftic, the Diftance of its Particles will render
it extremely rare and pellucid, and their Diftance and Small-
nefs together will make it exceed all other Fluids in Levity.
if the Air is really more elaftic at different Heights of the

Atmofphere, we need only conceive its Particles of different
Sizes,
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Sizes, to account for it, The fmalleft, and confequently the
lighteft, will have moft Elafticity, Prop. 41. Thofe by the
Laws of Hydroftaticks will rife higheft, and vice versd the
grofieft and leaft elaftic will occupy the lowelt Part of the
Atmofphere.

§.2. The neutral Corpufcles are the next in Magnitude :
Thefe will neither attrac nor repel, except in Point of Con-
ta&t. Such Corpufcles would compofe a Fluid of much
greater Denfity than the Air, void of Tenacity, and com-
prefiable. Prop.42. We do not find in Nature any Fluid
exactly correfponding with this in all its Properties : So that
if fuch a one does really exift, it muft be difguifed by fome
other Circumf{tances, Water is a Fluid that feems moit likely
to wear this Mafk. Pure elementary Water may be both
compreffable, and void of Tenacity: But all that we are
acquainted with is far from being pure, and the Mixture of
other Subftances may very well account both for its Tenacity
and Incompreflability. If neutral Corpuicles are mixed with
attracting ones, the Compofition thence arifing will be a Fluid,
in which the attra&ting Principle will be more prevalent than
that of Repulfion. In this Cafe the neutral Corpuicles will
be attracted by the attracting Corpufcles, Prop.46. and taking
the Place of their Atmofpheres, be condenfed round them,
with a Force proportionable to the Excefs of their Attraction.
The feveral Aggregates, thus produced, containing more at-
tratting than' repelling Matter, will be determined towards
each other,with a Force likewife proportionable to the Excefs
of Attraction: Whence a Fluid will be formed, the Attrac-
tion of whofe Parts among themfelves will caufe a moderate
Degree of Tenacity, like that of Water, It will alfo be in-
compreflable, for the fame Reafons that are given in the fe-
cond Gorollary to Prop. 45. For its Parts are in Contat, and
are already compreffed by their own Force of Attraction,
Oils, Salts, Earths and Minerals of all Kinds are compofed, in
Part at leaft, of attraGting Corpufcles ; fome of which make
always a Part of Water, even in its pureft State. The Aur,
indeed, infinuates itfelf into it, but does not make any necef~

fary
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fary Part of its Compofition. When Water is purged of Air
by the Air-Pump, or Boiling, its Properties continue the
fame. 'The chief Reafon of its mixing with Water feems to
be this: The fuperincombent Atmofphere prefles with its
wholeWeight upon its Surface ; the Particles of Air contigu-
ous to the Surface are more repelled by thofe of their own
Kind than by the Particles of Water, and therefore enter the
Subftance of it, to recede from the greater Repulfion. After
this Entrance they will remove to as great a Diftance as pof-
fible from each other, and difperfe themfelves equabl
throughout the containing Fluid. Take off the Preflure of
the Atmofphere, and they emerge again, which fhews that
they are not united to the Particles of Water by any Bond
of Cobhefion: Therefore the Repulfion that would be be-
tween the Corpufcles of Air and Water, Prop. 46. would
not prevent the Air from infinuating itfelf into the Body of
that Fluid, Hence we fee the Reafon of the great T'ranfpa-
rency and Fluidity of Water, and why its fpecific Gravity
- fo much exceeds that of the Air. The aqueous Corpuicles
are never in real Conta& with each other; but leave a {uf-
ficient Space interfperfed for the eafy Tran{miffion of the
Rays of Light. They roll over one another without any
Impediment to their Motion, but a {fmall Degree of Tena-
city, and their 7zs Inertiz. Being both larger, and clofer
together than the Corpufcles of the Air, they muft neceffa-
rily produce a Fluid of greater {pecific Gravity.

§.3. The attracting Corpufcles remain only now to be
examined ; and it will not be difficult to find what Name to
clafs them under. Let the Size of thofe Corpufcles be grea-
ter or lefs, they will mutually attract each other; and (un-
lefs they be intermixed with repelling or neutral Corpufcles)
their Adhefion in Point of Contact will give them the Pro-
perties of a folid Body. Indeed the {maller thefe Corpufcles
are, the lefs will their Force of Cohefion be ; but the fmall-
eft will cohere in fome Degree, and that fmall Cohefion will
produce but a lefs Degree of Hardnefs. It will be very dif-
ferent from what has been thewn to conftituteFluidity inWa-

ter-
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ter : In that, the attractingCorpufclesare each furrounded with
others, which do not at all attract, but are only condenfed
round them by their Attraction, and ferve the fame Purpofe
as a Multiplicity of Wheels in a Machine; which by their
bearing one upon another diminifth the Fri¢tion almoft ad 7n-
Jinitum. But here, each Corpuicle adheres with fome Degree
of Force to all thofe that are in Contact with it; and how
ever {mall that Force may be in one fingle Corpufcle, yet
in fuch a Number as muft be contained in a Body of a fenfible
Magnitude, it will amount to fomething confiderable.
Wherefore fince all attracting Corpufcles, of whatever Size,
agree in this Property of Solidity, I think they may pro-
perly enough be all included under the general Name of Earth.
Attracting Corpufcles of different Magnitudes will produce
Bodies of as different Degrees of Hardnefs and Denfity ; and
if the conftituent Corpufcles of Bodies were homogene, the
various Kinds of Bodies would not be more in Number than
the various Magnitudes of attracting Corpufcles. And even
in this Cafe, there might be produced almoft an infinite Va-
riety. But thefe Corpufcles are never found in Nature un-
mixed with Air, or Water, or both. What an endlefs Di-
verfity of Subftances muft neceffarily arife from fuch a Com-
bination! If the Elements of Air and Earth both contain
an indefinite Series of Corpufcles of different Sizes, the va-
rious Mixtures that may be made of thofe two alone, will
be much more indefinite. Join to thefe the Element of
Water, and this Variety will be immenfely increafed,

§. 4. If the fmalleft of the attracting Corpufcles are united
to a fmall Quantity of neutral ones, juft enough to furround
and cover their Surfaces, a Fluid will be thence produced of
much greater Tenacity than Water, and of greater fpecific
Gravity. For thefe Corpufcles being fuppofed the fmalleft
of their Kind, their Force of Attraction will not much ex-
ceed their repulfive Force: Wherefore, if they are combined
with as many neutral Corpufcles as will cover their Surfaces,
their Contact and Cohefion will be fufficiently prevented to
leave them in a fluid State; and the Excefs of their Attrac-

tion
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tion will fuffice to produce a confiderable Degree of Tenacity,
and to bring the Parts of this Fluid clofer together than thofe
of Water. On which Account, and alfo becaufe of the
greater Size of its Corpufcles, it will exceed Water in fpe-
cific Gravity. This Fluid will imbibe a much greater Quan-
tity of Air than will be admitted by pure Water, ' becaufe it
contains more attracting than repelling Matter. In Water,
the compound Corpufcles being: neutral, the Corpuicles of
Air contiguous to its Surface will be repelled by them, tho’
with lefs Force than by thofe of their own Kind. Prep.46.
Wherefore thole which penetrate that Fluid, in fo doing,
are only determined to that Quarter where there is leaft Re-
pulfion, and confequently leaft Refiftance: But the Fluid
under our prefent Confideration has lefs Repulfion than Wa-
ter, and will therefore give lefs Refiftance to the Air in
penetrating its Subftance. Its greater Tenacity will, indeed,
be rather an Impediment to the Air’s Admiffion, but when
admitted will retain it fo much the ftronger. It will imbibe
Air, till fuch time as the Repulfion of that which is already
entered, and the Fluid’s Tenacity together, are fufficient to
refift the Effort made by the Air’s Weight and Spring to in-
troduce itfelf.  After which, the Air will be condenfed upon
its Surface; the Repulfion on the Side of the Fluid being
ftill lefs than that of the Particles of Airamongft themfelves :
So that the latter will ftill prefs in fome Degree towards the
former, though not with Force fufficient to enter, The
Excefs of Attraction in the Fluid will alfo confpire in con-
denfing the Air on its Surface, The Quantity of Air im-
bibed by this Fluid will very much increafe its Volume: For
as it confifts of attracting Corpuicles, furrounded by neutral
ones, a Quantity of repellent Corpufcles being interfperfed
amongft them, muft very much dilate them ; becaufe neu-
tral and repellent Corpuicles repel each other, On this Ac-
count its {pecific Gravity will be generally lefs than that of
Water; though if it were to be found unmixed with Air
it would be greater., Its lefs fpecific Gravity will make it

fwim upon Water; for which and fome other Reafons it
will
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will not eafily mix with that Element. Water, indeed, is
already fuppofed one Part of its Compofition ; notwithftand-
ing which,it will be difficult for more to infinuate itfelf among
its component Parts. 'The Air thatis plentifully mixed with
it, and alfo fpread over its Surface, will not only hinder
thofe Fluids Fr-:}m attracting, but even make them repel each
other : For Air repellsWater, Prop.46. TheTenacity likewife of
this Fluid will hinder its mixing with Water; which cannot
be effected without a Separation of its Parts. Thefe Pro-
perties very well agree with the known Properties of Oils,
If in fome Circumftances they are found to differ, that Dif-
ference may be very well accounted for by the Mixture of
various other Subftances. Olls are never found in the com-
mon Courfe of Nature unmixed with a greater or lefs Pro-
portion of Salts, and a grofler Kind of Earth. This is pro-
bably the Reafon why fome are fpecifically heavier than
Water ; as doubtlefs it is the Caufe of a great Diverfity in
the Confiftency, Tafte, Smell, Colour and other Properties
of that Fluid. Thefe fmalleft attracting Corpuicles, when
not {urrounded by neutral ones, will form a Subftance vaitly
different from Oil: It will appear, when we come to treat
of Fire, to be what Szab/ and other Chemifts have called
the Pbhlogifton, the moit {ubtle Earth in Nature.

§. 5. If we confider the Size of attracting Corpufcles as
ftill larger, we fhall have an Idea of the univerfal Acid, the
Bafis c:-ge all Salts; to which this Acid bears the fame Rela-
tion, as the Phlogiflon does to Oils: For they have as much
Analogy as can be expeéted in Things effentially different,
They are both of them very fixed in the Fire, provided they
be contained in clofe Veflels, and have neither Air nor Wa-
ter joined with them to make them volatile,. 'When not
united to groffer Earth, and expofed to the open Air, they
are the moft volatile Subftances yet known, except Water
and Air itfelf; and {fuch Compounds as contain one or both
of them, and are made volatile by them, Surround their
Corpuicles with Water, the one becomes Qil, the other the
Acid of Vitriol: Join to this Qil different Proportions i:rf

F Salts
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Salts and Earths, you will have generated Oils various in
Smell, Tafte, Cnlnur Spifiitude, Weight, &¢, Likewife
Ballama Gums and Refines, For Corpuﬁ.les of a larger
Size than thofe that conflitute Oils, will have a greater Pro-
portion of attracting Matter, Pmp 44. and therefore when
mixed with them, the Pmpnrtmn of attracting Matter will
be greater in the Lmnpc:-und than it was in Oils fingly ; and
by how much the attracting Principle in any Compound pre-
vaﬂs more than the repellent, by fo much the fironger will
the Cohefion among the feveral conftituent Parts be, ceterss
paribus; the Effe&t being always proportionable to the Caufe.
A like Increafe of Cohefion, but in a greater Degree, will
- happen to the vitriolic Acid from a Mixture of edrthly Cor-
pufcles, of a larger Size, and confequently more attracting.
The acid and earthy Particles will run together with Vio-
lence; and after they have feparated themfelves from the
fuperfluous Air and Water before united with them, they
will form one Concrete; whofe Parts will adhere {o ﬂmngly,
as to conftitute a Solid. Hence Salts will be generated in a
folid Form of various Kinds, according to the Nature of the
Earth with which they are combined.

§. 6. Corpufcles of a greater Magnitude than thofe laft
mentioned, to conftitute the univerfal Acid, will have a ftill
areater Force of Attraction. Prop. 44. And by confidering
the Sizes, in a regular Series, one exceeding another, there
can be no Degree of Cohefion amongft the conftituent Parts
of Bodies that may not be thence produced, whether they
be Earths, Stones, Metals, or other Minerals. And this
Cohefion will be differently modified by the diftferent Combi-
nation of Air, Water, Oils, Salts, Earths, and Metals, in
an infinite Variety : So that, I think, I have clearly proved,
that all the various Degrees of Cohefion that are found
among{t Bodies, will naturally arife from the different Sizes
of their conftituent Corpufcles, and one fimple, uniform
Kind of Attraction and Repulfion.

Note, The Doctrine I have interfperfed through the whole
Courfe of this Demonflration, for the Sake of illuﬁmtgllg
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the Force of it by an Application to Fa&ts, may, in fome
Cafes, be erroneous, without leflening the Truth of the Pro-
pofition ; the Evidence of which is {ufficiently clear, without
any Reference to Fadts, provided the Propofitions referred to
in the Demonftration be true. Even fuppofing the Princi-
ples I go upon to be out-of Doubt, it would be the higheft
Prefumption in me to think myfelf capable of making a
right Application of them to all the Pbanomena in Nature.
The fame Principles in the Hands of a Perfon of greater Ca-
pacity, and more extenfive Knowledge than myfelf, would
doubtlefs be much better applied; and even then come infi-
nitely fthort of the Truth. They would ftill be in the Hands
of a finite Being, that fees as through a Glafs, darkly:
Whereas the real Application of thefe Principles in Nature
is conducted by a Being of infinite Wifdom and Power.

COROL; I

It follows, from what hath been faid of the Nature of

Cohefion, that all Bodies, whether folid or fluid, are a Com-
pound of attracting and repelling Matter. -

COROL. II

Bodies in which the attracting and repelling Matter are
equal, will neither attract nor repel.

COROL. III,

Such Bodies as contain more attracting than repelling Mat-
ter in their Compofition, will attract with a Force propor-
tionable to the Excefs of attracting Matter; and wice versd.

COROL. IV,

- The attrating Force of Bodies will increafe in Proportion
as their repulfive Force decreafes; and wice wersd.

PROP. XLIX,

If two or more attralting Bodies cohere together, and a
Force be applied to feparate them, the Refiftance to the fe-
parating Force will increafe, the farther they are feparated
from each other, till they come to a certain Diftance; after
which it will decreafe,

P2 Attracting
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Attratting Corpufcles approach each other with an in-
creafing Force, till they come {o near, that the Repulfion at
their Surfaces begins to counter-act their Force of Attraction ;.
after which their Attraction becomes weaker and weaker,,
the nearer they approach, being more and more deftroyed-by
the contrary Force of Repulfion; and at a certain Diftance
the Repulfion at their Surfaces becomes fo ftrong, as to equal
and quite deftroy the attracting Force: For equal and con-
trary Forces mutually deftroy each other. In this Point
therefore the attrating Corpufcles are at reft; Prop. 42. and
Corol. 3. and are in phyfical Contaét with each other. Now
tis evident, that if in their Approach the Force of Attrac-
tion increafed, till they came to a certain Diftance from each
other, and then gradually decreafed, till in Conta&t it was
nothing; in removing them back again to the fame Point,
the Attraction will be. gradually reftored, or increafe, and:
beyond- that Point it will decreafe again : But the Refiftance:
to a feparating: Force at different Diftances will be as the
Force of Attra&ion at thofe Diftances; therefore the Re-
fiftance will increafe, the further they are removed from
each other, till they come to a certain Diiftance ; after which:
it will decreafe,

COROL.

This Law of Cohefion very well explains the Caufe of!
Elafticity in Bodies. Every Kind of Elaflicity depends ei--
ther upon thie Spring, with which Bodies reftore themfelves
when their Parts are prefled together; or when ftretched or
drawn out to a greater Diftance from each other; or when
fome Parts are ftretched, whilft others are prefled. When
the Parts of Bodies are prefled together, the Repulfion at
the Surfaces of each component Corpufcle will re-a&t as a
Spring. When they are drawn out to a greater Diftance from
each other, they will contract and reftore themiclves again
by this Law, with a Force proportionable to the Degree of
Tenfion, But if the diftending Force be {o great as to draw
them beyond the Diftance at which the Repulfion of Sur-

faces begins to take place, their greateft Force of Attraction
will
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will be then overcome, and an entire Separation muft enfue »
Asis the Cafe when the Strings of mufical Inftruments are
broke, by being over-ftretched, Both Caufes feem to- take
place in common Springs ; for when they are bent, the Parts
on the concave Side are compreffed, and thofe on the con-
vex Side are diftended.

PROY 1.,

All Bodies whatfoever, whether folid or fluid, muft con.
tain more Pores than folid Parts,

The Truthof this Propofition has been fufficiently proved
by moft of the Philofophers of this and the laft Century,
from Fa&ts and Experience: Yet it was not {o eafy to con-
ceive, how it could be true in all Cafes ; whilft they fuppofed
the conftituent Parts of Bodies in actual Contact. But fince
it is evident from Prop. 45. Corol. 1. that the Corpufcles, of
which Bodies are compounded, never come in actual Contact
at all, I think all thofe Difliculties are removed, and the
Truth too clear to require any further Demonftration.

COROL. L
Therefore all Bodies, how denfe foever, will be capable
of containing betwixt their component Corpufcles more or
lefs of the repellent Fluid, in Proportion. to the Number
and Size of their Pores.

COROL.'IL
There will be always more Pores to admit, than folid
Parts to refift the free Ingrefs and Regrefs of the repellent
Fluid,
PR OP. LL

The repellent Matter will be condenfed partly in the Pores
of folid Bodies, and partly upon their Superficies in Form
of Atmofphere.

It muft be condenfed either in the Pores, or on the Super-
ficies, or both. Prgp. 32. and 34. Corol, 1. It cannot be con-
denfed in the Pores only; becaufe it would then be denfer
in the Pores than in the Space immediately furrounding them,

and
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and not being confined by an equal Prefiure from without,
they muft be determined outwards, to the Part where there
is leaft Preflfure. For the fame Reafon, if the Condenfation
was only on the Superficies, they would be determined into
the Pores: Therefore the Condenfation muft be both in the
Pores and on the Superficies,

COROL.

The repellent Matter will be always denfer in the Pores

and on the Superficies of folid Bodies, than in other Parts
of Space.

PROP. LIIL

In folid Bodies of equal Dimenfions the Space occupied
by the Pores will be greater, ceteris paribus, in Proportion as
the component Corpufcles are lefs ; and wice versd, where the
component Corpufcles are largeft, the Space occupied by the
Pores will be leaft.

In Bodies of equal Dimenfions the whole containing Spaces
muft be equal; and the lefs the component Corpufcles are,

the lefs Space they will occupy themfelves, ceferis paribus :
'The relt will be Pores; and vice wersd.

COROL. L
 This will be the Cafe, fuppofing the Number of Corpuf-
cles the fame in each Body: But fince the Number of Cor-
puicles are always greater in Bodies where they are larger,
and confequently much denfer, Prop. 45. the Space ocgupied
by the Poreswill, on that Account, alfo be greater where the
Corpufcles are fmall, than where they are large ; and vice versd.

PROP. LIIIL

In Bodies of equal Dimenfions, thofe whofe Corpufcles
are largeft and denfeft, will have the greateft Quantity of
repellent Matter condenfed upon their Surfaces, in Form of
Atmofphere.

The larger the Corpufcles are, the more repellent Matter
will be attracted by them; which will all be either conden-
fed in the Pores, or upon the Superficies in Form of Atmo-

{phere.
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fphere. Prop. 51. 'The Capacity of the Pores is leaflt, where
the Corpuicles are largeft and denfeft. Prop. 52. and Corol,
and the lefs the Pores can contain, the more nwft be con-
denfed upon the Superficies in Form of Atmofphere.

Note 1. In my Reafoning on Bodies in general, I confider
them as quite homogene and uniform, both 1n their Pores
and folid Parts; free from thofe Cavities and Depreffions, and
other Inequalities ufually found in the Texture of natural
Bodies. A proportionable Allowance muft therefore be al-
ways made in the Application of thefe Truths to Fadts,

Note 2. The repellent Fluid condenfed on the Surfaces of
{folid Bodies in Form of Atmofphere, I call their repellent
Atmofphere, to diftinguifth it from their true Atmolphere;
which is Air in like Manner condenfed.

PROP. LIV.

If the Pores of a Body are large enough to admit the Air,
or a denfer Fluid, the repellent Matter in the Pores, and on
the Surface, will give place to the denfer Fluid,

All other Fluids befides the repellent one, confift of Cor-
pufcles, that are partly repellent, and partly attracting Matter :
The repellent Matter of thefe Corpufcles will be equally deter-
mined towards the Surfaces, andinto the Pores, with as much
Force as the Parficles of the repellent Fluid, being in all Re-
{pets the fame. The attratting Matter of the fame Cor-
pufcles will be attracted in Proportion to the Quantity of it,
Therefore the repelling Matter of the Corpufcles being de-
termined towards the Surfaces and into the Pores, with a
Force equal to that of the repellent Fluid, and the Force
of the attracting Matter confpiring, the Corpufcles muft be
determined towards the Surfacesand into the Pores with more
Force than the Particles of the repellent Fluid ; which muft
confequently give place to the ftronger Force. '

PROP. LV, -
Water will be attracted by the Surfaces and Pores of folid
Bodies with more Force than Air; and, provided the Pores
are large enough, will enter them, and drive out the Air.

Water



(40)

"Water has a greater Force of Attraction than Air, having
more attracting Matter; and will therefore be ftronger at-
tratted both by the Surfaces, and into the Pores, provided
the Pores are large enough to admit the Corpufcles of Wa-
ter, and the Attraction ftrong enough to overcome its Te-
nacity : Which will always be the Cafe in folid Bodies, be-
caufe their component Corpufcles are larger and more at-
tracting than thofe of Water: It will therefore enter the
Pores, and drive out the Air.

COROL.

For the fame Reafons, fuch Fluids as contain more at-
tracting Matter than Water, will be ftronger attracted by
the Surfaces and into the Pores, provided their Tenacity is
not greater than that of Water, and the Pores be large enough
to receive them.

PROP. LVI.

If the Pores are wholly or in Part void of Air, and large
enough to admit Water, the Water will rufh in with more
Violence, in Proportion as there is a lefs Quantity of Air
to be removed.

For if the Pores be already filled with Air, the Water can-
not drive it out without a&ing upon it; and fince Aétion
and Re-attion are mutual, the Air will a& upon the Water,
and retard its Motion: But when the Pores are void of Air,
it enters without any Impediment, and is likewife affifted by
the Weight of the Atmofphere,

COROL.

The Cavities of capillary Tubes cannot contain fo much
Air as would have been condenfed upon the fame Quantity
of Surface on the external Parts of the Glafs; and the {maller
the Cavities are, the lefs will be the Quantity contained in
Proportion to the Surface: So that Water, in entering the
Cavities of capillary Tubes, will bave a lefs Proportion of
Air to remove in thofe of a {mall Diameter; and will con-
fequently rufh in with more Violence. The Force of At-
traction will be, cereris paribus, as the attralting Surfak-:fles;

' which
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which will be as the Diameters of the Tubes, But the
Cavities of the Tubes will be as the Squares of the Diame-
ters, ceteris paribus; therefore the Quantity of contained
Air will decreafe in the duplicate Ratio of the Diameters:
But the Force that is to drive it out will only decrcafe in
the fimple Ratio of the Diameters.

PROP. LYH.

The Denfity of the repellentAtmofpheres, at different Di-
ftances from the Center of the Bodies they furround, will
be reciprocally as thofe Diftances.

The repellent Matter will be determined towards the
Space occupied by the Body, with a Force decreafing in the
reciprocal Ratio of the Diftances. Progp. 33. And fince the
Denfities will be as the condenfing Force, they will likewife
be in the reciprocal Ratio of the Diftances. If the repellent
Matter be attracted by the attracting Matter, the Denfity of
the repellent Atmofphere will not be altered thercby; for
the Attraction will be as the Quantities of Matter muliiplied
by the Diftances reciprocally; and the Quantity of Matter
that compofes the repellent Atmofphere will be very {mall,
and fome of it at a very great Diftance from the Center of
the attracting Body; confequently the Attradtion of it
muft there be quite inconfiderable, and the Condenfa-
tion arifing from thence will be very little: But if it were
more than can reafonably be fuppofed, the abfolute Den-
fity would be ftill the fame; becaufe in Proportion to the
Condenfation arifing from Attra&tion, the other would
be diminifhed, fince the Principle on which the other takes
place is the Defect of repellent Matter towards the Space
occupied by the Body; which Defeé will be leflened in
Proportion to the Quantity drawn thither by the Body’s At-
traction. 'Wherefore the abfolute Denfity mauft {till remain
exattly in the reciprocal Ratio of the Diftances from the
Center of the Body,

PROP, LVIIL
If the whole Infinity of Space was filled with a repellent
G Fluid,
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Fluid, and only one folid Body exifted in it, the repellent
Atmofphere of that Body would extend to-a greater Diftance
than can be afligned. y .

The Denfity of the repellent Atmofphere would increafe
in the fimple Ratio of the Diftances reciprocally, by the
laft: Therefore at double the Diftance from the Center of
the Body, the Denfity will be i, at triple the Diftance %, at
quadruple the Diftance £, and fo on ad infinitum. Where-
fore at any affignable Diftance the Denfity will be fomething
more than at a Diftance ftill greater; and confequently the
repellent Atmofphere will extend to a greater Diftance than:
can be affigned.

PROP. LIX,

If two or more Bodies be fuppofed to exift, and be placed’
at a Diftance, their repellent Atmofpheres will mutually put
Bounds to each other on thofe Sides which mutually refpeét
each other.

The repellent Fluid cannot both increafe and decreafe in
Denfity at the fame Time, and in the fame Place; therefore
on thofe Sides which mutually refpect each other, there muft
be a certain Diftance, at which the repellent Atmofphere of
one Body will ceafe to decreafe in Denfity, and that of the
other begin to increafe; that is, one will end where the other
begins, Therefore they will mutually put Bounds to each
other, on the Sides which mutually refpec each other,

PROP. LX.

Within the repellent Atmofphere of a Body the Force of
Repulfion decreafes directly as the Diftances decreafe from
the Center.

The Quantities of repellent Matter at different Diftances
will be in the compound Ratio of the Spaces it takes up,
and of the Denfities. The Spaces occupied by the repellent
Matter, at different Diftances from the Center of the Body,
are in the diret Ratio of the Cubes of thofe Diftances, and
the Denfities are as the Diftances reciprocally, Prop. 57.
which two Ratio’s compounded are equal to the tﬁre&

atio
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Ratio of the Squares of the Diftances. Therefore the Quan-
tities of repellent Matter at different Diftances within the
repellent Atmofphere, will be as the Squares of thofe Di-
ftances diretly: But the Force of Repulfion, at different
Diftances, will be in a Ratio compounded of the direct Ra-
tio of the Quantities of repellent Matter, and the reciprocal
Ratio of the Diftances; thatis, a Ratio compounded of the
diret Ratio of the Squares of the Diftances, and the reci-
procal Ratio of the Diftances, equal to the direct Ratio of
the Diftances: Confequently the Force of Repulfion,at dif-
ferent Diftances within the repellent Atmofphere, muft be
in the direct Ratio of thofe Diftances, and decreafe directly
as the Diftances decreafe.

P ROPLXL

At different Diftances within the repellent Atmofphere of
a Body, the Force of Attraction will be in the reciprocal
Ratio of the Squares of thofe Diftances from its Center.

If the Repulfion was the fame at all Diftances, the Force
of Attraction would be fimply in the reciprocal Ratio of
the Diftances: But the attratting Force of Bodies increafes
in Proportion as the repulfive decreafes, Prop. 48. Corol. 4.
and the repulfive Force decreafes as the Diftances decreafe,

the laft: Wherefore the attraéive Force will increafe as
the Diftances decreafe, on' Account of the diminifthed Re-
pulfion, as well as on Account of the Decreafe of Diftance.
But the two Ratio’s compounded produce the reciprocal
Ratio of the Squares of the Diftances ; e, g. At half the
Diftance the Force of Attraction is equal to 2, from the
Decreafe of Diftance, the Repulfion remaining the fame:
But if at half the Diftance the Repulfion will be but £, the
Attraction will have double the Force that it would have
if the Repulfion was the fame. The whole Force therefore
will be 2 x 2—=4., In like Manner, at ; of the Diftance, the
Force of Attraction is 3 x 3==9; and {o on,

CORO L, 1.

The Attraction betwixt the Sun and each of the heavenly
G2 Bodies
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Bodies revolving round it, will be in the reciprocal Ratio of
the Squares of their Diftances from its Center: For the re-
pellent Atmofphere of the Sun is bounded by thofe of the
Fixed Stars furrounding it. Prep. gg. Therefore its Extent
will be fufficient to contain not only the whole Sphere of
Saturn, but the utmoft Bounds to which any of the Comets
may be fuppofed to go. And all the Planets and Comets,
furrounded with their repellent Atmofpheres, are within the
Limits of the Sun’s repellent Atmofphere; and confequently
are attracted towards its Center, with a Force increafing as
the Squares of the Diftances decreafe.

CO-ROL:H.

For the fame Reafon, all the fecondary Planets, revolving
within the repellent Atmofphere of their Primaries, muft
gravitate towards its Center, The Moon and all other Bo-
dies within the Earth’s repellent Atmofphere, towards the
Center of the Earth; and univerfally everyBody, within the
repellent Atmofphere of another, will gravitate towards the:
Center of that Body.

COROL. IIL

Therefore the Attraction of Gravity, as well' as that of”
Cohefion, decreafes in Reality as the Diftances increafe, tho”
it feems to act in the reciprocal Ratio of the Squares of the-
Diftances, on Account of having the repulfive Principle:
compounded with it. So that thefe two Attractions decreafe-
ing in different Ratio’s, is no Hindrance to their being eflen-.
tially the fame..

PROP.- X1

Befides the repellent Atmofpheres furrounding folid Bodies,.
they will likewife have an Atmofphere of Air. This I {hall.

call their true Atmofphere, or fimply their Atmofphere,
The Earth has evidently a very extenfive Atmofphere, and
Experiments feem to fhew, that all folid Bodies upon the
Earth have Air condenfed round them, more or lefs, and
'thewife adhering to their Surfaces. It is not neceflfary to
coumerate the feveral Fa&ts that have been referred ta. in
Confirmation,
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Confirmation of this Doétrine, fince they are fufficiently
known, It will be more to our Purpofe to fhew, from what
has been already demonftrated, the Caufe of this Conden-
fation, and to prove the Neceflity of its being univerfal.
It follows, from Prgp. 51. that all folid Bodies muit have a
repellent Atmofphere. The Air prefies upon the Surfaces
of all Bodies, and is contiguous with them ; it therefore en-
ters within the repellent Atmofpheres of Bodies, and muft
confequently be attracted towards their Centers, with a Force
decreafing in the reciprocal Ratio of the Squares of theDiftances.
Prop. 61. Thofe Particles of Air that are neareft the Surface
will be united in Conta& with it ; and cohere with a Force,
that will be in a Ratio compounded of the direét Ratio of
the Excefs of attracting Matter in the Body, and of the re-
ciprocal Ratio of the Diftances from its Center. Prop. 47.
§. 5. Wherefore the Air will be united to the Surfaces of
all folid Bodies, and as far as the repellent Atmofphere
reaches, form an Atmofphere round them, till the Excefs.
of repellent Matter in the Air, added to the repellent Atmo-
fphere interfperfed among its Particles, is fufficient to ballance.
the Force of AttraGtion in the Body. Now if the Earth,
and all the folid Bodies upon it, have their refpective Atmo-
fpheres, it is reafonable to conclude, that the Planets and
other heavenly Bodies are not without them: The Sun has,
apparently, a very large Atmofphere, and the Comets can
hardly be fuppofed to be without, when we confider the
Appearance they make, The Exiftence of the Moon’s At-
mofphere is rendered more than probable, from many aftro-
nomical Obfervations ; nor do I know any conclufive Argu-
ment that can be brought to prove, that any of the Planets
are without: So that we ought to conclude this Propofition
univerfally true, till Reafons can be found to evince the
contrary.
COROL.

"The Surfaces of all {olid Bodies have Air in Conta@ with
them, and cohering to them; and that even 7z vacuo: For
the Preflure of the external Air may very much increafe the

Cohefion.
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Cohefion of Air to the Surfaces of folid Bodies; yet as it is
not the whole Caufe of that Union, the Abfence of it will
not produce a Separation,

PR OP. LXIII

The repellent Atmofpheres of {olid Bodies upon the Sur-
face of the Earth, will have their Places fupplied by the
Prefence of their true Atmofpheres; and no more of them
will remain, than what is condenfed in the Interftices be-
twixt the Particles of Air.

The Particles of Air confift of a greater Proportion of re-
pellent than attra&ting Matter, Prop. 48. and therefore, the
more of them are condenfed upon the Surfaces of Bodies,
and united to them, the more will the Excefs of Attrac-
tion in each Body be ballanced by the Excefs of Repulfion in
its Atmofphere. The Air will be condenfed till the Increafe
of Repulfion arifing from that Condenfation is equal to the
Excefs of Attration, and the Body, together with its At-
mofphere, contains an equal Proportion of attracting and re-
pelling Matter. Beyond the Limits of the true Atmofphere,
the attracting and repelling Forces will be in equilibrio with
each other; and confequently neither the Air, nor repellent
Fluid, will have any Tendency there towards the Body.
‘The repellent Atmofphere therefore cannot extend beyond
the Limits of the true one: But in the Interftices betwixt
the Corpufcles, that compofe the true Atmofphere, it will
be condenfed; and may be ftill confidered as a repellent At-

mofphere.
COROL. L
For this Reafon there can be no Attracion of Cohefion
betwixt folid Bodies, whilft the Air is united to, and con-
denfed upon their Surfaces: But the Air being removed by
the Application of a denfer Fluid, and the Bodies brought in
Contaét, they will cohere together,

COROL.IL

The Air being united to the Surfaces of Bodies, thofe Sur-
faces will repel each other when brought very near together,
' COROL.
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COROL. III.

Where a fufficient Quantity of Air or repellent Fluid
cannot have Accefs to the Surface of a Body to ballance the
Force of Attraction, that Surface will be in an attradting
State. The Surfaces of the internal Pores of all Bodies are
in this State; and all Cavitics what{oever, whofe Sides are
fo near as not to admit the Whole of their Atmofpheres be-
twixt them. For Inftance : The Cavities of capillary Tubes
not having a fufficient Capacity to contain all the Air or re-
pellent Fluid that would be neceffary to ballance the Attrac-
tion of their internal Surfaces, the Whole of thofe Surfaces
are in a State of Attraction. The fmaller their Cavities are,
the ftronger will that Attraction be. Water will rife to the
greateft Heights in Tubes of the fmalleft Diameter, though
their Lengths be the fame ; which is owing to the attracting
Surfaces acting upon the Water at a lefs Diftance in narrower
Tubes: For the Attraction will be in the reciprocal Ratio of
the Diftances at which the Surfaces a&. The Diftances of
the Surfaces in Tubes of different Diameters, will be as the
Diameters: Therefore the Force of Attraction will be in the
reciprocal Ratio of the Diameters, ceteris paribus. But in
Tubes of equal Diameters, and different Lengths, the longeft
will raife the Water to the greateft Height, becaufe theWhole
of the internal Surfaces are in a State of Attra&ion, and the
longeft Tubes have the moft internal Surface, ceteris pa-
ribus.

PROP. LXIV.

The true Atmofpheres of the heavenly Bodies will no
ways alter the general Laws of Gravitation,

The Earth and its Atmofphere together can only be con-
fidered as one Body, in regard to Gravitation; becaufe the
attralting and repelling Forces of both will a¢t as from one
common Center, and the Quantities of attracting and re-
pelling Matter in both will continue the fame at all Diftances
from the Sun. The fame Reafoning is equally true, when
applied to the reft of the heavenly Bodies: This however de-

{erves
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ferves Confideration, that the larger and denfer the Atmo-
fpheres are that furround the heavenly Bodies, -in Proportion
to their Magnitudes, the lefs will be the Force of their At-
tra@ion at all Diftances; becaufe the more Air there is in
the Compound, the more there will be of repellent Matter;
and the more there is of repellent Matter, the lefs will be
the Force of AttraCtion. From whence we may deduce
the following Corollaries:

COROL. L

The Denfity of the heavenly Bodies may even increafe in
Proportion as their Magnitudes increafe, provided their At-
mofpheres increafe in a much greater Proportion; and yet
their Force of Attraction may increafe in a much lefs Pro«
portion than that of their Magnitudes: So that we muft not
neceflarily conclude the larger of the heavenly Bodies to be
rarer than the lefs, becaufe they are fpecifically lighter; un-
lefs we were fure, that the fmaller had as large Atmofpheres
as they, in Proportion to their Size. Certainly it is more
confiftent with that beautiful Simplicity and Uniformity
which is every where confpicuous in the Works of the Cre-
ation, to fuppofe thofe valt Bedies, the Sun, Fupiter and
Saturn, to be much more denfe than either the Earth or
Moon; and that their Atmolpheres are proportionable to
their Magnitudes in Extent. In which Cafe, the Quantity
of Air contained in them will be much greater in Proportion
to the Magnitude of their Bodies, than the Quantity con-
tained in our Atmofphere is, in Proportion to the Body of
the Earth; becaufe their Atmofpheres will be exceedingly
more denfe than ours, both on account of their Heights,
and the greater Force of Attraction that muft belongto Globes

of their Magnitudes,

COROL: I
The Denfity of the Moon may be lefs than that of the
Earth, or any of the other Planets, notwithftanding its

Force of Attraction is proportionably greater, provided
its



( 49 )

its Atmofphere is proportionably lefs than theirs, in refpect
to the Quantity of Air contained in 1t.

Quere. May not this be one Reafon why the Moon’s At-
mofphere is {o little vifible to us at this Diftance?

PROP. LXV,

If a Body, furrounded by its Atmofphere, revolves round
a larger, furrounded by another Atmolphere, the two At-
mofpheres will mutually repel each other, with a Force in-
creafing as the Diftances decreafe. :

The component Corpufcles of both Atmofpheres confift
of more repelling than attracting Matter, Prop. 48. §. 1, and
confequently the Force of Repulfion in both will exceed
the Force of Attrattion: Wherefore they will mutually re-
pel each other, with a Force proportionable to that Excefs;
which Force will increafe as the Diftances decreafe, by the
general Law of Repulfion.

COROL. I
In Proportion to the Degree of this repulfive Force, the
Armofphere of the revolving Body will recede from the
Center -of the other, and retreat more or lefs behind its own
Globe.
Quezre. May not the Atmofphere of the Moon be in
Part repelled by that of the Earth, towards that Side which

is always turned from us? And may not this be another Rea-
fon why it is lefs vifible to us?

COROL. 11,

This Repulfion will be very confiderable in the Atmo-
{fpheres of the Comets: For it will become greater and grea-
ter, in Proportion to their nearer Approach to the Sun; be-
caufe it increafes as the Diftances decreafe. Therefore at
every Decreafe of Diftance, the Comet’s Atmofphere will
more and more retreat to that Side of the Comet which is
farthe(t diftant from the Sun’s Center. And fince this Force
will act in a Direction almolt contrary to that of the projec-
tile Motion of the Comet, the projectile Moticn of its At-

H mofphere
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mofphere will be more and more retarded thereby ; and that
Part of it which is moft remote from the Comet, will leaft
confpire with the Direction of the projectile Force, and alfo
be left a great Way behind the Comet, on Account of the
Retardation of its Motion. This feems to explain all thofe
remarkable Pbanomena that appear in the Tails of Comets,
The Length of their Tails increafes very confiderably in
their nearer Approach to the Sun: But as foon as they begin
to recede from the Sun, their Extent is vaftly more augmen-
ted ; becaufe then the projectile Force, and that of Repulfion,
confpire together, and a¢t almoft in the fame Direftion: So.
that the Tail moves with the whole projectile Force of the
Comet, increafed by its own repulfive Force, and muft con-
fequently move with much greater Velocity than the Comet ;.
and would leave it far behind, was it not for the Comet’s
Attraction, which all the while acts upon it with a Force
decreafing, as the Squares of the Diftances increafe. The
Direction of the Tails will neither confpire with. that of the
repulfive Force nor that of the projectile, but each of their-
component Corpuicles will move in the Diagonal of both.
Forces. 'Fhofe Corpufcles which are neareft the Body of
the Comet will have moft of the projectile Force, and move

moft in its Dire&ion : Therefore thofe which are fartheft

from it will be leaft influenced by the projectile Force, and:
move moft in the Direction of the other, efpecially if the

repellent Corpufcles decreafe in Size at greater Heights of the

Atmofphere; becaufe then their repulfive Force will be pro-
portionably greater. Prop. 41. Now if the component Cor-

pufcles of the Tails move in different Dire@ions at different

Heights from the Comer, the Tails themfelves will be in dif-

ferent Direltions at different Heights, and confequently be
curved. That Part of them which is neareft the Comet,

will be moft in the Diretion of the Comet’s Motion ; and

that Part which is fartheft diftant, will be moft in the Di-

rection of the repulfive Force.

PROE
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PROP. LXVI.

If a Number of equal and perfﬂ&ly claftic Bodies are
ranged in a direct Line, {o as to be contiguous to each other,
and a Motion be communicated to the firft in the Direction
of that Line, the laft Body in the Series will receive the Mo-
mentum of the firft, by the Intervention of the intermediate
Bodies, and no Motion will be communicated to the inter-
mediate Series, befides a Tremor continued from one'to the
oher: After which they will be all at reft, except the
luit.

This is a dire& Confequence of the known Laws of ela-
ftic Bodies; for all the Bodies being equal and perfectly ela-
ftic, the whole Momentum of the firft Body will be re-
ceived by the fecond, and the firft will remain at reft; the
fecond will communicate its whole Momentum to the third,
and then be at relt alfo; and {o on till you come to the laft,

COROL. :
This Law will perfeétly take place in a continued Series
of elaftic Particles, fuch as compofe our repellent Fluid;
becaufe they are of all Bodies the moft perfectly elaftic,

PROP, LXVIL

By how much thefe elaftic Bodies are fmaller, and more
comprefied together, by fo much the lefs will they be moved
from their Places, in communicating their Motion from
one to the other, ceferis paribus.

The greater the Comprefiion is already, the greater will
be the Refiftance to a further Compreffion; and the greater
that Refiftance, the lefs Space will be moved through by the
Body in Motion, before its Motion is deftroyed: Likewife
the lefs the Momentum of the moving Body, the lefs Space
it will move through before that Mormentum is deftroyed.

But the lefs the Body is, the lefs will be its Momentum,
ceteris paribus.

COROL.

Wherefore when elaftic Bodies are indefinitely fmall,
and the Degree of Compreflion indefinitely great, their Re-
H 2 moval
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moval from their Places will be indefinitely fmall, in com-
municating any Degree of Motion whofe Velocity is finite,

PROP, LXVIIL

If a ftrait Line be fuppofed to pafs in any Direction what-
foever through a Part of Space occupied by the repellent
Fluid, all the repellent Particles that are in the Direction of
that Linﬂ, may be confidered as a Series of elaftic Bodies:
And if the firft Particle ftrikes the fecond with a certain De-
aree of Velocity, the fame Velocity will be communicated
to the laft; and if all the intermediate Particles are conti-
guous, their Motion from their Places will be indefinitely
little. -

If all the intermediate Particles are not contiguous, yet
the Motion will be continued from one to the other; only
with. this Difference, that where the Series is any where in-
terrupted, the repellent Particles will have to move further
from their Places: But fince it appears, from Prgp. 31. that
the Number of repellent Particles in any affignable Part of
Space, how {mall foever, may be indefinitely great, no Se-
ries of them in any Direftion can be a great Way inter-
- rupted ; efpecially when we confider, that their equally. re-
pellent Forces will naturally range them in a regular Man-
nel So that in moft Cafes, the Particles of one Series will

oppofed to the intermediate Spaces betwixt the Particles
{'Jf the next, in the Manner of a Quincunx. When all the
Particles Df a Series are contiguous, the Removal of the in-
termediate ones from their Places will be indefinitely {mall,
by the laft Corol. For the Particles themfelves are indefinitely
fmall, Prop. 24. & Corol. and their Degree of Comprefiion
may be alfo indefinite. The Degree of Compreffion will
be equal to the expanfive Force of the repeilent Fluid, which
will be in Prapnrtinn to the Number of repellent Particles
contained in any given Space ; but the Number of repellent
darticles contained in any given Space, how fmall foever,
reay. be indefinite, Prop. 41. Corel. 1, 2.

PROP;
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PROP. LXIX.

All the Phenomena of Light and Colours will be the
fame, whether we fuppofe the Propagation of Light per-
formed by a progrefiive Motion of its Particles, or by the
Vibrations of our repellent Fluid.

It makes no Difference, in refpe¢t to the Action of a
Body impinging upon anether, whether the impinging Body
has moved already through a great Space, or is only juft put
in Motion, provided the Velocity and Direction be exactly
the fame in both Cafes. Therefore a Particle of Light will
firike upon the Retina of the Eye with the very fame Ef-
fect, when it receives its Motion from the next contiguous
Particle, as when it has moved all the Way from the Sun,
with the fame Direction and Velocity, And it is much
eafier to comprehend how a Tremor may be propagated from
one End of a Series of elaftic Bodies to the other, in the
fame Time that Light takes up in coming from the Sun to
us, than to conceive how a Particle of Light can continue
its Motion and Direction unaltered, through {o vaft a Space,
and with {o great a Velocity ; whilft innumerable other Par-
ticles are every where moving in different and often contrary
Directions. Is it pofiible that it can move fo far, and not
frequently impinge upon other Particles, when every minute
Part of Space muft contain Thoufands of them? What
Confufion muft neceflarily arife in the Direction of its Mo-
tion from fuch a Variety of Percuffions! But fuppofing the
Motion propagated through our repellent Fluid, thefe Dif-
ficulties immediately vanith. In that Cafe, the Motion may
be conveyed in all Direftions at once, without Danger of
Confufion; becaufe by the laft Propofition the Motion of the
intermediate Particles from their Places will be inconfidera-
ble; and from the Nature of Percuffion, amongft equal ela-
itic Bodies, one Particle is no fooner removed from its Place;
but the Particle which removed it, takes Pofleflion of the
fame, and remains there at reft. The moft cbvious Ob-
jection to this Doétrine is, that in a repellent Fluid a Par-
ticle in Motion will not only aé upon the next that lays

exactly
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exadtly in the Direction of that Motion, but alfo upon all thofe
that are placed but a very little Way out of that Direc-
tion; and by this Means feveral other Vibrations will com-
mence, which will be communicated in fuch Direttions as cor-
refpond with theDegrees of Obliquity with which theParticles
act: Whereby Light will not only be propagated from one
Body to another, in right Lines, but will at the fame Time
be communicated fide-ways, in almoft all Directions. And
this will not only create Confufion in regard to Vifion, but
allo make it impofiible that there fhould be any Darknefs in
the Night, To this I anfwer, that even granting a Particle
of the repellent Fluid will a&t upon fuch Particles as lay but
a little Way out of the Diretion of its own Motion, yet
it will not a& on them with the fame Force as it does on
thofe direttly in its Way ; therefore thefe lateral Vibrations
will be much weaker than the direct ones, which give us
the Senfation of Light: However, though thefe Vibrations
may be too weak forour Organs, yet they may be well enough
fuited 'to the delicate Structure of the Eyes of many Infedts
and Animalcula, and even of fome larger Animals; for
doubtlefs what is Darknefs to us, is not fo to many of them,
The fame Thing happens in regard to Sounds: For if all the
Vibrations of the Air were capable of affeting our Organs
of Hearing, there could be no fuch Thing as Stillnefs or
Silence ; becaunfe the Particles of Air muft be put in conti-
nual Vibrations in all Direétions, by every little Percuffion
that happens among Bodies. All Nature is perpetually in
motion; and every Motion, in fuch an elaftic Fluid as the
Air, muft be attended with a greater or lefs Vibration of that
Fluid, As to the Objections that may be drawn from the
Analogy betwixt the Waves in Water, and the Undulations
of an elaftic Fluid, they will be anfwered all at once, by
denying the Exiftence of thefe Undulations; at leaft with
regard to the Propagation of Sound or Light, T will not
fay, that the Air is never made to undulate: The Winds
themfelves have often a Wave like Motion; but this is not
Sound: A large Body in Motion through the Air may make

Undulations
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Undulations in it, The Ofcillations of a Pendulum, or the
String of an Inftrument, may do the fame. But none of
thefeare the immediate Caufe of Sound. The moving Body
Pendulum and String are all filent. Only it generally hap..
pens in the laft Cafe, that whillt the String performs its
Ofcillations, its component Corpufcles, being elaftic, are
put into a tremulous Motion, which Motion they communi-
cate to the circumambient Air. Touch the String with a foft
unelaftic Body, and the tremulous Motion of the Parts
ceafes. But the String continues to ofcillate for a long Time:
after with as much Silence as a Pendulum.

From the whole of what has been faid, I think it is fuffi-
ciently evident, that the Effect of Light will in all Cafes be
the fame, when its Motion is pmpagated through a repelient
Fluid, as when it is progreffive, in the Manner that Sir Jjaac
Newton has fuppofed.  So that the whole Theory of Opticks,
demonitrated by that excellent Philofopher, continues the
fameas before. Only one Thing, that is of any Confequence,
remains to be reconciled, I mean his Doétrine of Colours.
He fhews the Diverfity of Colours to be owing to the dif-
ferent Momenta of the Particles of Light, and fuppofes
their Momenta to differ on account of their different Magni-
tudes. I have fuppofed all the Particles of Light to be of
the fame Size. This was done for the fake of Simplicity, which
muft always take place, as far as the Nature of Things will
admit. And the Momenta of the Particles of Light will
differ, though their Sizes are the fame, if Light be propa-
gatcd by Vibrations. For in the fame Manner as the Tones
in Mufick make a Difference in Sound, according as thofe Vi-
brations are quicker or {lower; fo the Momenta of the Particles
of Light will differ, according as they vibrate: with: more
or lefs Force. A great many will be ready to objet ; that
if the Particles of Light are equal, and yet their Momenta
different, they muft move with different Velocities:: And
wmaqneﬂtly that the red Rays will come from Juopiter to
us, in lefs Time then the blue, I grant the Premifies, . but

deny the Confequence: For Sound moves with equal Velo.
cities,
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«cities, let the Tone be what it will.  What 1 advance may
at firft Sight appear a very great Paradox. But it feems evi-
dent to me, that in two different Series of equal and elaf-
tic Bodies, thofe of one Series may move with greater
Velocity than thofe ofanother, and yet the Propagation of Mo-
tion from onec to the other be performed in equal Times.
Inftead of a Mathematical Figure, T'll explain the Cafe by a
familiar Inftance. Suppofe two Men were to firive which
could give the quickeft Intelligence at an hundred Miles Dif-
tance, and the Method they both pitched upon was to place a
Man and Horfe at the Diftance of every ten Miles; and give
orders that the firft Man fhould make what fpeed he could to-
wards the fecond, till he came to a certain diftance, and that
then he fhould fire 2 Gun ; upon hearing of which, the fecond
fhould ftart, and’at a like Diftance alfo fire his Gun; and then
the third ftart, and fo on to the laft : Let one Man’s Horfes be
all able to go nine Miles whilft thofe of the other could only
go cight: And let the Riders of the firft fire their Guns when
they had rode nine Miles, And thofe of the fecond at eight
Miles from their Place of Starting, it is plain that the Intelli-
gence would arrive at the fame Time in both Cafes, becaufe
the Riders of both would fire their Pieces at the fame Time.
The Cafeis exactly fimilar in two Series of repellent Particles
placed at equal Diftances. If thofe of one Series move all
{wifter than thofe in the other, yet nothing can be gained
thereby if each Particle moves proportionably farther before
the next ftarts, which muft neceflarily be the Cafe; for it
will move on till its Motion is deftroyed by the Re-action
of the next: And the greater its Momentum, the farther it
inuft move before that Momentum is deftroyed.

From all thefe Confiderations we may fafely conclude,
that all the Phenomena of Light and Colours will be the
fame, when produced by Vibrations in a repellent Fluid, as
when produced by a progreflive Motion of the Particles,
When we come to apply thefe Principles to Opticks in par-
ticular, a great many beautiful Traths will arife from them,

and add not a little to the Im provement of that Science.
PROP,
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PROP. LXX.,

If the Atmofpheres of the Sun and Stars are proportionable
to their Mdgnitudcq and confift of repellent (;urpuldu of
different Sizes, dtcwaﬁng gradually from the large(t that will
repel, to the fmalleft that can be fuppofed, all the Vibra-
tions that happen in the lower Parts of their Atmofpheres,
and are propagated upwards, will be communicated to the
repellent Fluid above, and caufe Light.

1 the repellent Curpu (cles compofing the Sun’s Atmofphere
are of unequal Sizes, they will rr.zttun.alj,r difpofe themielves
at different Heights, acmrdlng to their different fpecific Gra-
vities : So that from the Bottom to the Top of the Atmo-
{fphere, they will make a decreafing Series of Bodies; and
the {fmalleft of all at the Top may confilt of only two or
three attracting Particles, furrounded with repellent ones,
The vaft Weight of the Sun’s Atmofphere muft make the
Denfity of the Air fo great near the Sun’s Surface, that
what would create a Sound fcarce aundible with us, would
there produce a very loud Noife. The Velocity of Sounds
in fo denfe an Air muft likewife be very great, Thofe Vi-
brations that are propagated upwards will pafs through a
decreafing Series of perfectly elaftic Bodies; and therefore
according to what has been demonftrated by that great Ma-
thematician Mr, Huygens, the Velocity of the lait Body in
the Series will be prodigious; for the Velocity of the firft
Bedy was very great. What then muft it be, when increafed
through fo long a Series! Can there be any Doubt of its
being equal to that of Light? And if fo, will not the laft and
leaft Corpulicles of the Sun’s Atmofphere be capable of pro-
ducing the fame Vibrations in the repellent Fluid, every
where furrounding it, and ftrongly condenfed upon it? And
will nat thofe Vibrations be continued in right Lines from
the Sun, through the whole Immenfity of Space occupied
by the repellent Fluid? Hence we fee why the Sun and
Fixed Stars are the grand Fountains of Light and Heat; and
why they fhine with Light of their own, whilft the reft of
the heavenly Bodies reflet it only from them. Hence the

I Reafon
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Reafon why their Light is of no Service to us in difcovering
any thing upon their Surfaces; the Proportion of what is
refleéted from thence being very little, in Comparifon to
what is generated by the Vibrations of their Atmofpheres.
Their Globes are no longer frightful Gulphs of Fire, but
inhabitable Worlds: Thofe Phi%ﬂfophers who thought them
too hot for the Habitation of Salamanders, and thofe fub-
limer Genii, who thought them to be Hells, will now
perhaps be in Pain, left the Inhabitants fhould freeze with
Cold. But let us be under no Concern; all-wife Providence
has taken care of all Things for the Good of his Creatures.

PR OP. LXXI.

If Light in a fufficient Quantity enters the Pores of a
{olid or fluid Body, the Quantity of repellent Matter will be
thereby increafed, the Body expanded, and the common
Effects of Fleat produced,

Light is nothing but the repellent Fluid put into very vio-
lent Vibrations, Prop. 69. When thefe Vibrations are con-
tinued in a right Line, till they arrive near the Surface of a
Body, they will begin to be acted upon by the repellent and
true Atmofphere furrounding that Surface, and either be re-
pelled thereby, or have Force fufficient to penetrate within
thofe Atmofpheres: If the latter, the fame Vibrations will
be continued through the repellent Atmofphere, only the
Direction will be changed towards the Perpendicular; be-
caufe the repellent Particles will be acted upon by two Forces,
in different Directions; (except when the Light falls perpen-
dicular to the Surface) for within the Atmofpheres of Bodies
the repellent Matter is attracted towards the Surface, Prap, 31.
Light will therefore move within the Atmofphere of Bodies,
in the Diagonal of the projectile and attracting Force; and
by the Continuation and Increafe of that attracting Force,
will be made to defcribe a Curve, and come nearer the Di-
rection of a Line drawn perpendicular to the Surface; where,
when it arrives, it will either fall upon a Pore or folid Part:
1t the former, it will enter among the component Corpufcles

% of
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of the Body, and increafe the repulfive Force betwixt thofis
Corpuicles, which muft make them recede farther from each
other, and confequently the Body will be dilated. The
greater the Quantity of Light that thus enters amongft the
component Corpufcles of Bodies, the greater will be their
Expanfion: Heat therefore will be moft produced, where
the greateft Number of repellent Particles are in a vibratory
Motion without the Body. Nor is it neceffary that thofe
Vibrations fhould be always fo violent as to excite in us
the Senfation of Light, A wvery fmall Vibration will be
fufficient, when the Direction of it is perpendicular to the
Surface. Hence we fee the Difference betwixt Light and
Heat: The firft may be produced by a few vibrating Rays,
provided thofe Vibrations are brifk enough; the latter may
be produced by much weaker Vibrations, provided the Rays
are fufficiently numerous.

PR O P. LXXII

The denfer Bodies are, the longer they will be in recei-
ving Heat, but will retain it more ftrongly when received.
The Truth of this Propofition is founded upon Experience,
but the Reafons are not fo obvious, If Heat was excited
by the repellent Fluid’s entering the Pores of a Body in a
Stream, it would flow out as fait as it came in, and little or
no Expanfion would be produced : But fince it is propagated
by Vibrations, thofe Vibrations will be continued within the
Pores, cither in an uniform or irregular Direction, according
to the regular or irregular Difpofition of the Pores. The
denfer the Bodies are, the greater will be the Denfity of
their Atmofpheres ; and in Proportion to the Denfity of their
Atmofpheres, more of the Vibrations will be reflected back
from the Surface; and confequently fewer will enter. In
like Manner, when the Vibrations which have entered ar-
rive again at the outward Surface, and would make their
Egrefs, they will be more or lefs refleGted back into the
Pores, in Proportion to the Denfity of repellent Matter on
the Surface; therefore the Denfity of their Atmofpheres
Iz will
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will make the Ingrefs and Egrefs of the Vibrations equally
difficult, and confequently the denfer the Bodies are, the
longer they will be in receiving Heat; but retain it fo much
the more f{trongly when received.

COROL.

The Denfities of Bodies and their Atmofpheres will be
exceeding great upon the Surfaces of the Sun and Stars, and
larger Planets; and therefore, if they have a conftant Supply
of Heat, though it be in a lefs Quantity, yet their retaining
it fo much longer will make Amends for the Defect.

PR OP. LXXIII.

The Air and repellent Fluid will mutually fupply the Place
of each other in ballancing the Force of Attraction; and
where the Air can have Accefs, the other will give Place:
But the Air being expelled, will be again reftored.

The Air contains more repellent than attraing Matter,,
and muft therefore increafe the Force of Repulfion in all
Bodies, to which it is any Way united: For which Reafon,,
the more Air is united to Bodies, the lefs, ceteris paribus,
will be the Quantity of the repellent Fluid condenfed upon
their Surfaces, and in their Pores, becaufe lefs is wanted to
ballance the Force of Attraction. Where the Air can have
Accefs, its Determination towards Bodies will be greater
than that of the repellent Fluid, Prop. 54. but where it can-
not, or is by any Caufe removed, then the repellent Fluid
will be condenfed in Proportion to the Defet of repellent
Matter. Prop. 32.

COROEL.'I

The Air will endeavour to unite itfelf to all Bodies where

it can have Accefs, in Proportion to the Defect of repellent
Matter in thofe Bodies; and if the Pores are large enough,
it will enter with confiderable Force, and in Part expel the
repellent Fluid. 'The Nijus of the Air to penetrate into the
Pores of Bodies will be much increafed by the Weight of
the Atmofphere.  Very {fmall Pores will not eafily admit the
Air, becaufe the folid Parts {furrounding the Entrance will
be
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be covered with Particles of Air, which will repel thofe that
endeavour to enter, For this Reafon the Particles of manv
denfer Fluids will enter where the Air cannot, though thejr
be really larger than the Particles of Aur,.

COROL, IL

By this Means the Air will be intimately  incorporated
with moft Subftances, and will become a component Part of
even the moft folid Bodies; and when {olid Bodies are re-
duced to Powder, the Air having then free Accels to every
minute Particle, unites itfelf thereto; and where the Particles
are very fmall, the Quantity of Air united to their Surfaces
is fufficient to make them light enough to float in the At-
mofphere. In like Manner when folid or fluid Bodies have
their Parts fo much expanded by Heat, that the Air is able
to infinuate itfelf amongft them, they are foon carried up.
in Form of Fumes or Vapour. Fluids indeed of moft Kinds
do not fo much want the Air’s Affiftance to make them vola-
tile, becaufe a moderate Heat will expand them to fuch a
Degree, that their component Corpufcles will be carried out
of the Sphere of each other’s Attraction, and then they
will begin to repel each other: For as foon as two Corpuf-
cles have got fo much repellent Matter round them, that
their attracting and repelling Forces are in equiltbrio, a {mall
Addition of Heat muft increafe their repulfive Force, and
make them repel.  Sir Ifaac Newton has obferved, that where
the Sphere of Attraction ends, that of Repulfion begins; and
that Bodies which attract {trongeft whilft within the Sphere
of each other’s Attraction, will have the ftrongeft Repulfion
when out of it. He difcovered this Law from Fa&ts and
Obfervation: But it i1s not diffrcult to deduce it from the
Principles already explained. The ftronger the Attraction
is betwixt the Parts of .a Body united, the more repellent
Matter will be collected round them when feparate,

PROP, LXXIV.
The repellent Fluid contained in the Pores of Bodies, but

not in Contact with their component Corpufcles;, will feldom
exceed.
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exceed the Quantity which the Space occupied by the Pores
ought to have upon an equal Diftribution,

The Air, that is intimately incorporated with the compo-
nent Parts of moft Bodies, will be one Caufe of diminithing
theQuantities of therepellent Fluid within the Pores, Prop.7 3.
Corol.2. and the Repulfion betwixt the Surfaces of the compo-
nent Corpuicles will be another very powerful one. For the
component Corpufcles being ftrongly comprefied together by
the Force of Attra&tion, the repellent Matter united to their
Surfaces will be condenfed by the fame Force, and its repellent
Force will be proportionable to that Condenfation, There-
fore this Force will ftrongly refift the repellent Fluid that
endeavours to enter the Pores,  So that thefe two Caufes con-
fpiring, will make the Quantities of the repellent Fluid con-
tained in the Pores, very feldom exceed what the Pores ought
to have upon an equal Diftribution, independent of the folid
Parts, -

COROL. 1

Therefore in moft Bodies the repellent Matter contained
in the Pores, but not united to the component Corpufcles,
cannot be confidered as a Part of what belongs to the Body:
Becaufe the Space occupied by the Pores ought to contain it
independent of the folid Parts,

CQOR GL. IL

If a very denfe Body has neverthelefs here and there very
large Pores interfperfed, and thofe Pores be either wholly, or
in a great Meafure devoid of Air; there may be contained
in fuch Pores more of the repellent Fluid than would belong
to the Space occupied by them.

S 4L S g e VA

If the Air is fuddenly removed from the Surface of a folid
Body, the repellent Fluid will as fuddenly rufh upon it to fup-
ply its Place.

This is evident from Prep. 73, for the repellent Fluid will
be inftantly reftored to its Place, when the Air which had
taken Pofleflion of it is removed, being always ready at hand.

COROL.
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COROL. I

The more fudden the Removal of the Air, the more vio-
lently will the repellent Fluid rufh in to fupply its Place.

COROL. Ik

The repellent Fluid, in rufhing upon the ‘Surface of a
folid Body, will partly enter its Pores and expand the Body,
and partly be reflected,

For what falls upon the Pores will enter, and the folid
Parts being covered with repellent Matter, will refle¢t what
falls upon them. Hence we fee the Reafon why two folid
Bodies, violently rubbed together, produce Heat, Light and
Fire : For the Air, condenfed upon and united to their Sur-
faces, is alternately removed and reftored; and confequently
the repellent Fluid is continually making freth Impulfes upon
thefe Surfaces ; more and more continually enters the Pores
of the Bodies, and expands them. The component Cor-
pufcles of each Body are put into a brifk ofcillatory Motion,
and their Pores thereby alternately contracted and dilated;
alternately drawing in and prefiing out the repellent Fluid :
The Air all the while is put into ftrong Vibrations, which
create a harfh Sound, and by the Continuation and Vio-
lence of the Attrition, the Vibrations in the repellent Fluid

become at length ﬂ:mng enough to produce Light and
Fire.

C OROL, HL

As long as the component Corpufcles continue their Of-
cillations, fome Degree of Heat will continue, though the
firft productive Caufe ceafes to act; becaufe thofe Ofcillations
muft alternately contract and dilate the Pores of the Body :

By which Means the repellent Fluid will be alternately
drawn in and prefled out of the Pores,

PROP. LXXVL

If thofe Subftances, which contain many of the finalleft
attracting Corpufcles united with neutral ones, have once a
fufficient Degree of IHeat communicated to them to produce

Flame,
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Flame, they will be able to continue or even increafe that
Heat, provided the Air have free Accefs.

The Air will be repelled by the finalleft attracting Cor-
pufcles, Prop. 47. §. 1. & 4. therefore the Air cannot fup-
ply the Place of their repellent Atmofpheres by uniting it-
jelf to them. Whether they be furrounded with neutral
Corpufcles, or united to others more attracting than them-
felves, their Separation will be effected by a lefs Degree of
Heat than that of any other attracting Corpuicles, becaufe
they have the lealt Spheres of Attraction; and upon their
Separation the repellent Matter will throw itfelf round them
in Form of Atmolphere. So that they may be confidered
as the prémum Mobile in agitating the repellent Fluid, Neu-
tral Corpuicles are not fit for this Purpofe, becaufe they do
not attrat the repellent Fluid; and the larger attratting
Corpuicles require a confiderable Degree of Heat to feparate
them, and the Air readily unites itfelf to them when fepa-
rate. But the Prefence of the Air is abfolutely neceflary
for the Continuance of Fire and Flame; for by 1ts Prefence
it confines the more volatile and active Parts from flying
away, before they are heated enough to fepurate their ulii-
mate component Corpuicles; and by the Elafticity ot its
Corpufcles it refle€ts back upon the Body the Vibrations of
the repellent Fluid, and alfo thofe of the expanfive Vapour
arifing from the Body. Nor is it of lefs Service by its con-
tinual Succeffion in carrying away with it the unelaftic
Fumes that are continually feparated from the burning Sub.
ftance, and which would, if continued, more and more
weaken the Vibrations of the repellent Particles, fo neceflary
to the Continuance of Heat and Fire. What I mean by
unelaftic Fumes is nothing but the Phlygifton, or {malleit at-
tracting Corpulcles, which having performed their Office in
making a Conflux of repellent Matter, and being furroun-
ded with their repellent Atmofpheres, are now no longer of
ufe in promoting the Vibrations of the repellent Finid, but
rather deftroy or weaken the Motion of every repelleat Par-
ticle that impinges againft them; for which Realon I]{:all

them
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them unelaftic.  That thefe Corpufcles will, ina great Mea-

fure, be unelaftic in refpet to the Particles of the re pellent-
Flmd I conclude from hence: Each Corpuicle is 1urmunde-
with a little Atmofphere of repellent Matter ; wherefore a

Vibration will not be reflected from. that .Fitmﬂfphci-:: but
be continued to the repellent Surface of the Corpufcle before
it will be refle€ted. In its Defcent, the repellent Particles of-
the Atmofphere will a¢t contrary to its Motion, and retard
it ; for the Acceflion of a new Particle in the Atmofphere.
muft make all thofe that were there before recede farther
from the Corpufcle; and fince Aétion and Re-altion are
equal, the acceding Particle will be retarded by the fame
Force with which the others are made to recede by it:
Wherefore the Vibrations will be weaker when they arrive
at the Surface of the Corpufcle, than when they firft entered
its repellent Atmofphere. They will alfo be retarded after
their Reflection, in coming out of the faid Atmofphere ; be-
caufe the Attraction of the Corpufcle acts contrary to the
Motion of each vibrating Particle, as far as the repellent At-
mofphere reaches. It is for this Reafon that the Corpufcles

of the Prﬁ:’agiﬂm are of all others the leaft capable of re-

fleéting Light; whence Bodies that abound with this Sub-

ftance pure : md fuperficially united, are ufually black. Me-
tals are in fome Refpeéts an Excepuun becaufe they reflect
more Light than other Bodies, though they contain the Plilo-
gifton in great Plenty. Baut this is owing to their greater
Denfity ; whereby the Air is {o ftrongly condenfed upon their

Surfaces, that Light is refle¢ted from their Atmofpheres be-
fore it arrives at their Surfaces, But when the Parts of
Metals are very minutely divided by Attrition, or any other

Means, {o that they become too fmall to condenfe a fuffi-

cient Q_!.lantlty of Alr they then appear black. All the

Light that pafles the outward Atmofphere of Metals, is

little or not at all refleted, or tranfmitted, being imme-

diately fuffocated in the Pores by the PHag.;ffm: Hence we

may derive the Caufe of their Opacity.

K Rueere,
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Quere, Isnot this the Caufe why all Bodies, which con-
tain the Phhgifton, attraé Light ftronger than others, as
Sir Ifaac Newton has obferved ?

PROP. LXXVIIL

If the Parts of a very denfe Body be fo conftituted, that
more repellent Matter may be contained in its Pores than
what would belong to the Space occupied by them, and that
repellent Matter by any Caufe whatfoever be put in Motion,
{o as to move iii a continued Stream in one Direction within
the Pores, thofe Pores from whence the Stream moves will
be fupplied by a Conflux of the fame Matter from without ;
and the Stream of repellent Matter, coming out of the
Body at the oppofite Side, will be carried round to the
Side where it firft began, to fupply the Place of what
enters the Body there: By which Means, a Circulation of
the repellent Fluid may be continued through the Body,going
in at one Side and coming out at the oppofite, and
then moving back without to the Place where it firft

Suppofe A Bto reprefentaBody,
w4, and that the repellent Matter con-
7/ #2, tained in its Pores be put in Mo-
= tion, fo asto move from B to A:
WY As foon as that Motion begins, the
Pores at B will be emptied of the
repellent Matter which they con-
tained, by its Removal towards A :
And fince the external repellent Fluid expands itfelf on all
Sides, it muft enter to fupply its Place : - But at the fame
Time that the Motion begins, the repellent Matter will
flow out at A into a Part of Space, which has already its
due Proportion: It will therefore be accumulated, and be
ready to diffufe itfelf every Way; and if there be lefs Re-
fiftance one Way than another, it will be determined towards
that Quarter: It will therefore be determined towards B,
becaufe
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becaufe the repellent Matter that has entered there, has lef-
{fened the Quantity in that Part, Now it is evident, that
* this Circulation will continue for ever, unlefs interrupted by
fome external Caufe: For the repellent Fluid will enter at
B, with a Velocity equal to that with which it moves from
Bto A: It will come out at A with the fame Velocity ;
and it will be carried back from A to B with the fame Ve-
locity as that with which it enters at B; for the Flux from
A to B muft be proportionable to the Wint of it at B,
which will be in Proportion to the Velocity with which it
enters at B: Therefore if the Velocity continues always the
fame, the Motion will be perpetual.

Note, The Reafon why the Stream muft be always fup-
plied at the Place where it firft entered, will appear after-
wards in Prop. 83,

COROL. L

This Circulation of the repellent Fluid perfetly agrees
with that of the magnetic Virtue of a Loadftone, if we fup-
pofe B the North Pole, and A the South: For the Manner
in which Steel-Filings difpofe themf{elves round a Loadftone
exprefles very exactly the Direction of the magnetic Virtue,
and very well correfponds with the Circulation here defcri-
bed, So that if all the Phenomena of the Loadftone can be
explained by fuch a Circulation of the repellent Fluid, and
a Reafon can be given why this Circulation produces the
Eftets of Magnetiim in no Bodies but fuch as contain Iron,
I think the whole Myftery of Magnetifm will be accounted
for.

DEF.
The Quantity of repellent Matter that circulates through

a Loadftone, or other magnetical Body, I call the Quantity
of abfolute Magnetifm.

COROL, H.

This Motion of the repellent Fluid has no Conneéion
with that vibratory Motion which is the Caufe of Light,
and can no more produce Light than a gentle Breeze can

Kz ' preduce
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produce a Sound. 'The Wind indeed produces' Sound in a
Storm, by ftriking violently upon Bodies oppofed to it; but
then, by the fame Analogy, we muft not expect Light from
a Loadftone, till we can produce a Storm of Magnetifm.

PROP. LXXVIIL

If two Loadftones, that have the repellent Fluid circu-
lating as explained above, be fituated fo, that the South Pole
of one be applied to the North of the other, they will mu-
tually attract each other. .

I call that Part the North Pole where the repellent Fluid
enters, and that the South, where it comes out : Therefore
when the South of one is applied to the North of the other,
the Stream of repellent Matter will be carried from one to
the other; fo that it will not circulate back again, till it has
paffed through both Loadftones. Now it was fuppofed in
the laft Propofition, that the circulating Fluid was more than
what belonged to the Space occupied by the Pores of the
Body, and confequently fome Part of it muft be what be-
longs to the Space occupied by the folid Parts; that s, it
muft be a Part of the repellent Matter belonging to the Body
itfelf, and fhould ferve to counter-a¢t the attracting Force
of the Body: So that when the Loadftones are thus applied
to each other, a Part of the repellent Matter, which fhould
ballance their Force of Attraction, is moving directly through
them both ; and confequently can have no Effe¢t in hinder-
ing the two Bodies from being attracted towards each other:
For, whether they be placed at a greater or lefs Diftance,
the repellent Matter that paffes out of one into the other
will all the .while have the fame relative Diftance in regard
toits own Parts; and therefore can no more be inftrumental
in making the two* Bodies recede from each other, than a
String or Wire pafling through them. Hence we may con-
clude, that the repellent Force betwixt the two Loadftones
will be diminifhed in Préportion to the Quantity of repel-
lent Matter paffing from one to the other ; and that the
attracting Principle will prevail in the fame Proportion.
Prop. 48. Corol. 4. . DEF.
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DEF.

The Quantity of repellent Matter that pafles from ore
magnetical Body to another, I call their Quantity of rela-
tive Magnetifm.

COROL. L.
Therefore the Force of Attraction betwixt two Load{tones
‘will be, ceteris paribus, in Proportion to their Quantity of
relative Magnetiim.

COROL. Il
Two Loadftones of equal Magnitudes will attract at dif-
ferent Diftances with a Force that will be in a Ratio com-
pounded of the dire€t Ratio of their Quantities of relative
" Magnetifin, and of the reciprocal Ratio of their Diftances;
becaufe the Attraction will increafe as the Diftances decreafe,
by the general Law of Attraction.

COROL. IIL

Therefore if the Quantity of relative Magnetifim be the
fame in two Loadftones at different Diftances, the Force of
Attraction at thofe Diftances will be fimply in the recipro-
cal Ratio of their Diftances; but if that Quantity increafe
as the Diftances decreafe, then the Force will be in the
reciprocal Ratio of the Squares of the Diftances: If the
Quantity increafes as the Squares of the Diftances decreafe,
then the Forces will be inverfely as the Cubes; and fo on.
Now on the other hand, if in any Cafe the Quantity
{hould increafe in fome direct Ratio of the Diftances, then
the Force may happen to be in a lefs Ratio than that of the
Diftances reciprocally ; or even increafe as the Diftances
directly.

COROL. IV.

From the laft it is evident, that if in different Pairs of
Loadftones the Quantities of relative Magnetifm may be
different at different Diftances, and that in very different
Ratio’s of thofe Diftances, then there can be no certain Law
of Attraction peculiar to Magnetifm; and that the univerfal

Law
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Law of AttraGtion is here only varioufly modified by the
Irregularity of the repellent Principle,

COROL. V.

Since almoft all Loadflones are more or lefs heterogeneous,
and fome of them, very much fo, the Force of magnetic
Attraction will not a& always in Lines drawn from the
Center of the Stone; and the Diftances muft not be com-
puted from thence, but from the Center of thofe Parts that
are magnetical,

COROL. VL

The {maller-Loadf{tones are, the greater will be their Force,
ceteris paribus, in Proportion to their Magnitudes, This
will follow from the general Law of Attraction, Prop, 11.
& Corol.,

PROP. LXXIX.

The Quantities of relative Magnetifm may be very dif-
ferent at different Diftances, and that in different Ratio’s of
the Diftances.

§.1. The Quantities of relative Magnetifm are as the Quan-
tities of repellent Matter, that pafs from one Loadftone te
another, by the Def. Therefore we are to prove, that at
different Diftances the Quantities of repellent Matter that
will pafs from one Loadftone to another may be different,
and that in different Ratio’s of the Diftances, ;

§. 2. If a Loadftone be by itfelf, the Stream of repellent
Matter, that comes out at the South Pole, will move round
and enter again at the North, Prop. 77. The Direftion of
its Motion in pafling through the Stone is in the Direttion
of the Axis of the Stone, which may be called the Direc-
tion of its projectile Motion: As foon as it comes out of
the South Pole, it difperfes on all Sides; and in {o doing is
ated upon by a new Force in a different Direction : There-
fore, by the known Laws of Motion, it will move in the
Diagonal of the two Forces; and, by the continued Action
of the latter, will be made to move in curve Lines,
more and more diverging from the Dire@ion of the Axi :

t
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At the fame Time it begins to be impelled by a third Force,
acting in a Direftion towards the North Pole: By this it
will be made to diverge from the Axis much fafter; and
thofe Particles which come out of the Polar Surface at the
greateft Diftance from the Axis, will be moft acted upon
by this laft Force; and confequently be made to diverge
fafter, be fooner made to move in a Diretion contrary to
the projectile Force, and be carried back to the North Pole.
It is for this Reafon that the magnetic Virtue that comes out
at the Edges of the Polar Surface, is immediately acted uport
by the oppofite Pole, and carried back in almoft right Lines
juft above the intermediate Surface : But this is moft remark-
able when the Axis of the Stoneis very fhort; becaufe the
two Poles being in that Cafe very near, the Action of the
North upon the repellent Matter coming out of the South,
is proportionably ftronger: The repellent Matter which
comes out a little Way within the Edges of the Polar Sur-
face, will not be drawn back to the oppofite Pole with fo
much Force; and therefore will move in a larger Curve,
that will be exterior to the other. In like Manner, in Pro-
portion as the magnetic Virtue comes out at a lefs Diftance
from the Axis, it will be carried back in curve Lines, that
will be larger and larger, and farther diftant from the Stone,
At or very near the Axis of a large Stone the magnetic Vir-
tue diverges fo little, that it appears to move for a great Way
in the Direction of the Axis. If we lay a Piece of Paper
upon a Loadftone, whofe Axis is parallel with the Ho-
rizon, and fprinkle it over with Steel Filings, they will rea--
dily difpofe themfelves in the Diretion of tae magnetic Vir-
tue; and exprefs the curve Lines in which it moves from
one Pole tothe other: And I think any one acquainted with,
the Laws of Motion will eafily comprehend, that the fe-
veral Forces, acting as above defcribed, muft neceffarily make
the repellent Matter move, in the fame Manner as the mag-
netic Virtue appears to do; and the Whole of my Reafoning
will be too plain to require any further Illuftration. One
"Thing will be obfervable in moft Loadftones, which is, thﬁ.t

ithe
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the magnetic Virtue generally comes out of the Sides, as
well as at the Polar Surfices; and that what comes out of
the Sides of one Pole, enters in at the Sides of the other,
at the fame Diftance from the Middle betwixt the Poles,

§. 3. After we underftand the Manner how the repellent
Matter moves, when a Loadftone is alone, it will not be
difhcult to determine what will happen when the South Pole
" of oneds brought near to the North of another: But fince
the moft powerful Conviction, in regard to Fadts, is from
what we fee with our Eyes, let us examine the Matter by
the fame Experiment with a Paper and Filings, Let two
I.oadftones be laid at fome Diftance from each other; let
the South of one be oppofed to the North of the other; lay
over them a Piece of Paper, and fprinkle it with Filings;
and ftrike the Table to make them all range themfelves in
the Dire&tion of the magnetic Virtue, Now let us reafon
on what appears: The Filings which lay direttly betwixt
the two Polar Surfaces, near their common Axis, are difpo-
fed in right Lines, running from the South Pole of one to
the North of the other; from whence I conclude, that
about the Axis the magnetic Stream runs direétly out of the
South of one into the North of the other. At different
Diftances from the Axis, the Filings defcribe regular curve
Lines, which run from one Pole to the other, and diverge
from each other in moving from the South Pole, till they
come half Way ; and then converge more and more through
all the other Half of the intermediate Space, till they ar-
rive at the North, From hencel conclude, that the repellent
Matter, which comes diverging from the South Pole of the
one, is made to converge again by the Action of the North
Pole of the other, and is drawn into it. At the fame
Time, if we obferve the Difpofition of the Filings, which
lay on the Sides of the two Loadftones, we may obferve
that thofe which lay near the two Poles form Arches of Cir-
cles, which reach from one Loaditone to the other; but
thofe which lay farther from the oppofed Poles, and nearer
their oppofite Poles, form Arches of Circles which are bent

' towards
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towards thofe oppofite Poles. From whence I conclude,
that all the repellent Matter which comes out of one Load-
ftone is not carried into the other, but that fome of ir,
which is fartheft out of the Sphere of Action of the other,
is carried back in curve Lines towards the contrary Pole of
the fame Loadftone; as it would have been, in cafe the
other was not there, "Thefe Things being obferved, if you
bring the two Poles nearer than before, and fprinkle the
Filings a-frefh, you will fee the Arrangement of them
nearly fimilar to the former; but with this Difference, that
there will be fewer Arches pafling from one Pole to the
other of the fame Loadftone, and more of them pafiing
from one Loadftone to the other : Alfo the internal Arches
that are formed near the common Axis of the two Load-
ftones, and reach from one Polar Surface to the other, will
now approach nearer to ftrait Lines. From whence it may
be concluded, that the nearer the two Load{tones are brought
together, the more repellent Matter may pafs from one to
the other, and lefs be carried back to the contrary Poles ;
and therefore the relative Quantity of Magnetifm may be
different at different Diftances. The Alteration of the curved
Lines betwixt the two Polar Surfaces fhews, that as
the Poles are brought nearer, the repellent Matter runs more
dire@ly out of one into the other. If the two Loadftones
are brought fo near as to be almoft in Contact, the Difpofi-
tion of-the Filings thew, that all the Virtue of one enters
into the other; unlefs where the Loadftones are long, and
have Part of their Virtue coming out of their Sides, It may
not be amifs to obferve, that the Motion of the magnetic
Virtue is more regular, when we make ufe of Steel rendered
magnetical, inftead of real Loadftones; becaufe the latter
are {feldom uniform in the Diftribution of their Parts. .
§. 4. But though it appears from what has been faid, that
the Quantity of relative Magnetifm may be very different
at different Diftances, and that it can never be the fame at
all Diftances; yet we muft not infer from thence, that it
always changes, upon every Change of Diftance: For if
two
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two equal Loadftones that are both very long, and have all
their Virtue coming out and going in at their Polar Surfaces,
have their two friendly Poles brought near each other, all
the magnetic Stream of the one will be carried into the
North ¢f the other: And this will happen at a certain
Diftance; betwixt which and the Point of Contact an
infinite Number of lefs Diftances may, be taken, in all
which the Quantity of relative Magnetifm muft be the
fame; becaufe there is no Doubt, but that if the whole
Stream paffes from one to the other at a greater diftance, it
will alfo do it at a lefs. Therefore at all Diftances where the
whole Stream of repellent Matter paffes from one to the
other, the Quantity of relative Magneti{fm will be the fame,
and the Force of Attraction in the reciprocal Ratio of thofe
Diftances, Corol. 3. The Force will continue in' this Ratio
till they are feparated to a certain Diftance, at which
the Stream of repellent Matter ceafes to be all carried on
from one loadftone to the other, Part of it being carried
back to the oppofite Poles, and then the Force will diminifh
i an higher Ratio.

§.5. If a fmall Loadftone be applied to the Axis of a very
large one, and the Quantity of abfolute Magnetifm in the
fmall one be greater than that of the large one, in Proportion
to its Size; the Force of AttraGtion will be in a lefs Ratio
than that of the Diftances reciprocally, till you come to a
certain Diftance, and then it will begin to be reciprocally as
the Diftances ; but at Diftances ftill greater, it will decreafe
in Ratio’s ftill higher, Firft, Let us fuppofe the North Pole
of the fmall one in Contact with the South of the large one,
in a Part about the Axis; then becaufe the large one has a
lefs Quantity of Magnetifm in Proportion to its Size than the
fmall one, the Stream coming out of the Part where the
finall one is applied,will not be fufficient to fupply it with fo
denfe a Stream as its own, the fmall one muit therefore be,
in Part, fupplied by a lateral Conflux of repellent Matter
brought round from its oppofite Pole, which moving in a
contrary Direction to the Stream coming from the great one,

will
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will produce a repulfive Force that will ac contrary to that
of the magnetic Attraction, and will be ftronger in Propor-
tion to the Nearnefs of the Load{tones ; becaufe the Stream
coming from the larger, by diverging, becomes rarer at
greater Diftances ; and if we fuppofe that at greater Diftances
more of it fhould be made to converge towards the {mall
one to fupply itsStream, it will amount to the fame thing; for
the more repellent Matter is fupplied to the fmall one out
of the Stream of the large one, the lefs will be brought back
from the oppofite Pole of the fmall one; and confequently
the Repulfion will be diminithed on that Account, and the
Quantity of relative Magnetifm rather increafed : Therefore
fince there will be a repulfive Force decreafing at greater
Diftances, and counter-a&ing the Force of Attraction, that
Force will not decreafe fo faft as in the reciprocal Ratio of
the Diftances; unlefs the Diftance be fo large, that the
Quantity of repellent Matter pafiing from the greater to the
{fmaller be very much decreafed; in which Cafe the Quan-
tity of relative Magnetifm being much lefs than at nearer
Diftances, and the Repulfion too fmall to be taken into Con-

fideration, the Force may begin to decreafe in the reciprocal
Ratio of the Diftances, or even in an higher Ratio.

§. 6. This Repulfion will take place, not only where the
Loadf{tones are of different Magnitudes, but where the Mag-
nitudes are the fame, provided the Quantities of abfolute
Magnetifm are different; for if one Loadftone has not a
Stream fuflicient to fupply the other, the other will be fup-
plied by the Return of its own Stream ; which moving con-
trary to that of the firft, muft produce.a Repulfion. The
Cafe will be much the fame, if we fuppofe tﬁe South Pole
of the ftronger oppofed to the North of the weaker; for
then all the Stream of the ftronger will not be able to enter
the North of the weaker, but be reflected back, and thereby
produce a repulfive Force, atting contrary to that of
Attraltion: The nearer they approach, the more will the
repellent Matter be accumulated betwixt them, and the Re-
pulfion the more increafed L But probably the Repulfion will

2 not
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not take place at fo great a Diftance, as in the laft Cafe;
which may make fome Difference in the Degree of Attrac-
tion at different Diftances, I cannot but admire the Saga-
city of the learned Profeflor Mufschenbroek, who from a
Number of accurate Experiments, tried with a View to dif-
cover the Law of magnetic Attraction, arrived at the Know-
ledge of this repulfive Force, and applied it, as I do, with-
out knowing any thing of the Caufe on which it depended.
.7. An infinite Variety of Irregularities will arife in the
Attraction of Magnetifm from the unequal Diftribution of
magnetical Particles in the Compofition of moft Loadftones:
fn Elt‘gﬂ ones particularly, this Inequality is very obfervable.
if you dip one of the Poles of a large Loadftone in Steel-
Filings, and obferve in what Manner they adhere to it, you
feldom find them uniformly diftributed, but difpofed in
little Tufts here and there; in fome ‘Places very thickly pla-
ced, whilft others are quite bare: Generally the Edges of
the Polar Surfaces have the moft, though not always, for
fometimes they have lefs than other Parts, Confider what
Effect this muft have in regard to the Attrattion at different
Diftances. For Inftance, fuppofe two Loaditones equal and
{fimilar; and let the South of the one be in Conta& with the
North of the other: Let the Difpofition of their magneti-
cal Parts be fuch, that one Half of each Polar Surface fhall
have a great Share of Magnetifm, and the other Halves lit-
tle or none; and let the weak Half of one Surface be op-
pofed to the ftrong Half of the other; is there Reafon to
expect any great Degree of Attraction betwixt them whilft
thus in Conta&t? Remove them a little from each other,
will the Attraction be leflened by the Increafe of Diftance?
It feems more probable that it would be increafed ; for when
they are feparated, there is Room for the Stream, coming
out of the ftrong Side of the one, to be drawn acrofs the
intermediate Space to the ftrong Side of the other. I thould
not therefore be furprifed, if any one fhould tell me they
had two Loadftones, both poffefled of a large Quantity of
Magnetifm ; and yet that when the South Pole of the one
was
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was in Contact with the North of the other, their Attrac-
tion was very little, but became ftronger and ftronger ae
they were removed from each other, till at a certain Diftance
their Force began to decreafe again.

§. 8. The Dimenfions, Length and Shape of Load{tones
will alfo make a Difference in the Ratio of their Forces at
different Diftances: But it would be tirefome both to my-
felf and the Reader to examine all the Caufes of Irregu-

larity in the magnetic Attraction, I think I have already
- faid enough to convince any one, that all thefe Varieties may
arife from the different Manner in which the miagnetical
Btreams are made to move and act; and that the magneti-
cal Attraction is really in itfelf no ways different from that
of Cohefion and Gravity: And the Truth of the Propofi-
tion is alfo clear, that the Quantities of relative Magnetifim
may be different at different Diftances, and in different Ra-
tio’s of thofe Diftances: From whence, and from what has
been proved above, I beg leave to draw the following Co-
rollaries,

COROL. L

The Force of magnetic Attration is never at all Diftan-
ces in the fame Ratio of the Diftances.

€ 0O ROE "L
The Force of magnetic Attraction betwixt the fame
Loadftones, and at the fame Diftances, may be very dif-
ferent, if the two Poles that are oppofed to each other be
only turned round a little Way upon their Axis, fo as to
make different Parts of the Polar Surfaces refpect each other
difterently, §. 7.

COROL. IIIL
If a generous Loadftone be applied to a weaker, there
will be a Kind of Repulfion even betwixt their friendly
Poles, but its Force will be overpowered by the ftronger
Force of Attraction,

COROL. 1IV.
Large Loadftones will be able to act at a greater Diftance
than
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than fmall ones, though the Quantities of abfolute Mag-
netifm be even lefs in them than in the {fmall ones ; becaufe
the Axis of a large Loadftone being longer, and the Poles
at a greater Diftance, the repellent Matter will not be drawn
from one Pole to the other with fo much Strength, but be
carried more in the Diretion of its projectile Force, and
move round from one Pole to the other in larger Curves:
Its Sphere of Action will therefore be more extenfive,

COROL. V,
If Loadftones are long and flender, their Spheres of Ac-
tivity will be proportionably greater; for the fame Reafons.

COROL. VL

Thicker Armour will be required, when the Poles are at
.a greater Diftance, cereris paribus, and wvice versd ; becaufe
the Ufe of the Armour is to ftop the Flux of magnetic Vir-
tue; and by carrying it down into the Feet, to convey it all
from one Pole to the other through them. Now the nearer
the Poles are, the fooner the projetile Force of the mag-
netic Virtue is overcome, § 2. and confequently thinner Ar-
mour will be required to conduce to that Effect; and wice
Versd 1
COROL. VIL

Since fmall Loadftones will have the leaftSpheres of Activity,
they will a& at a lefs Diftance; but then at {mall Diftances
they ought to be more vigorous, becaufe their Streams of
repellent Matter, moving ina lefs Compafs, muft be denfer.

PROP- LXK

If the two South Poles or two North Poles be applied to
each other, they will mutually repel each other.

It is eafy to conceive, that when the two Poles that have
both a Stream of repellent Matter coming out of them, are
oppofed to each other, they will be mutually repelled by
the Conflux of the two Streams, and the Accumulation
of repellent Matter thereby produced: But the Rea-
fon of the Repulfion of the North Poles is not quite fo ob-

vious,
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vious, though the Caufe be much the fame in both Cafes;
for there muft be a Conflux of repellent Matter towards both
Poles to {upply their Streams, which muit make a double
Flux of it towards the intermediate Space; and becaufe both
the North Poles are fupplied by Streams coming from their
contrary South Poles, the Stream coming to the onc will
be oppofite to that coming to the other,

PROP. LXXXI.

If the two unfriendly Poles be brought in Contat, they
will in fome Cafes continue to repel; but in others, they
will begin to attract at a little Diftance before they come in
Contact, |

When the repellent Forces of both are equally vigorous,
they will continue to the very Point of Contact; but
if one Loadftone is much ftronger than the other, it will be
able to invert the Polarity of the weaker about the Part with
which it is nearly in Contact. From hence we may. under-
{ftand an odd Faét, oddly related by fome of the old Writers
upon Loadftones : They fay, that if two Loadftones, a ftronger
and a weaker, have their repellent Poles brought together,
the weaker will have its Virtue put in Confufion, and be
as ‘it were inebriated, and will not come to itfelf for fome
Days. The Cafe, in fhort, feems to be this: The Polarity of
the Part which was in Contadt becomes inverted by the Force
of the ftronger Stone ; but that Inverfion not reaching far be-
yond the Polar Surface,and theVirtue of the greater Part of the
Stone remaining {till unaltered, it is able by its contrary Force
to reftore the confufed Part to itfelf again in a few Days.
But what Mr. Boyle relates from his own Experience de-
ferves much better our Attention: He fays, that taking a
very fmall Fragment of a Loadftone, and applying {ometimes
one Pole, and fometimes the other, to the Poles of a very
vigorous one, he could change the Poles of the little Frag.
ment, though by applying a larger Piece he was not able, in
many more Hours than he employed Minutes before, to

make any fenfible Change of the Poles,
| ' PROP.
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PROP. LXXXIIL

The AttraGion of Magnetifm may be peculiar to one
Kind of Bodies, without ever acting upon others, or being
terrupted by them, |

If only one Kind of Bodies have their Parts fo conftituted,
as to admit within their Pores more repellent Matter, than
what belongs to the Space occupied by the Pores, then will
the Attraction of Magnetifm be peculiar to one kind of Bo-
dies, Prop. 77, and it will not a& upon other Bodies, or be
interrupted by them : For the repellent Fluid can readily
pafs through the Pores without Interruption, when it moves
in a Stream ; becaufe they much exceed the folid Parts, and
are always open, Prop. so. Corol. 2. The Cafe is much
different, when the Motion of repellent Matter is propagated
by Vibrations, from what it will be, when movingin a Stream
like that of Magnetifm; for in Proportion as the Stream of
repellent Matter meets with Refiftance from the folid Parts,
it will croud info much the fafter at the Pores: for Example,
fuppofe a Stream is pafling through a Piece of Gold, and
is in Part ftop’d at the firft Surface by thé folid Parts, then
the repellent Matter will be there accumulated and condenfed;
and to reftore the Eguilibrium,it will croud in at the Pores with
greater Velocity and in greater Quantities, in Proportion to
the Degree of Condenfation.  As longas the Stream continues
to be impeded, fo Tong will it continue to be accumulated,
condenfed, and accelerated in its Paflage ; till at length it is
carried through as faft as it arrives, without any Impediment.
Now if the repellent Matter in the Pores is no more than
what belongs to the Space occupied by them, independent of
the folid Parts, it is no Part of that which belongs to the Body,
nor any way contributestowards ballancing its Force of Attrac-
tion: Its being put in Motion, therefore, will not make the
Body in whofe Pores it moves, magnetical. That the repellent
Matter contained in the Pores of moft Bodies is no more than
what belongs to the Space occupied by them, appears from
Prop. 74. ‘Therefore Magnetiim may be peculiar to one
Kind of Bodies, without ever alting upon others, or being in-
terrupted by them, COROL.
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COROL.

The Reafon why no other Bodies but Iron, and fuch as
contain Iron, are magnetical, is plainly this: No other Bodies
contain more repellent Matter in their Pores than what be-
longs to the Space occupied by the Pores; for it follows from
Prap. 77, that they would be magnetical if they did.

PR O P. LXXXIIIL

The Reafon why Iron contains more repellent Matter in its
Pores,than what belongs to the Space occupied by them, may be
explained from the peculiar Conftruétion of the Pores of Iron,

M. De Reaumur, in his Treatife upon Steel (a Work defer-
vedlyadmired) has explained the Structure of a little Grain of
Steel, as it appears in a Microfcope: It confifts of a great
Number of Molecule, adhering together, without any Order
or Regularity: each of thefe Molcule are compounded of
others, nolefs irregular and confufed ; and probably even thofe
may be aCompound of others ftill lefs :But fuppofe theGradation
goes no further, and thefe laft vifible Molecule are compounded
of the primary conftituent Corpufcles of Steel, it is evident
from this Kind of Structure, that there muft be a Gradation of
Pores as well as folid Parts; and that the largeft Clafs of Pores,
when compared with the fmalleft, are very wide Cavities,
whofe Sides are at too great a Diftance to admit of a Repul-
fion of their Surfaces; for that Kind of Repulfion can act
but at a very {mall Diftance, as appears from Prop.42.Corol.1.
The repellent Matter may therefore be condenfed in thofe,
and many of the inferior Clafles of Pores, perhaps in all ex-
cept the {fmalleft, that are formed betwixt the primary Cor-
pufcles; by which Means more repellent Matter will be con-
tained in the Pores of Steel, than merely what belongs to the
Space occupied by them. The larger Pores of Iron are dif-
terently conftruéted from thofe of Steel ; but there is noRea-
fon to doubt, but that there are the fame Gradations of Pores.
There is no Subftance, that I know of, fo unlikely to have
Air incorporated with it, as folid Iron or Steel: For they are,
whilft feparated from the Ore, expofed to the intenfeft Degree
of Heat; and moft of the Changes, undergone afterwards,

M are
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are effected in a red hot State at leaft: So that if they contain
any Air, it cannot be much, and that only in their larget
Pores, From what has been faid it appears, that neither of
the two Caufes mentioned, Prop. 74, exift in Iron or Steel,
in any Degree fufficient to prevent the repellent Matter from
being condenfed in their Pores.
PROP. LXXXIV,

The Attraction between Loadftones and Iron is owing to
the very fame Caufe, asthat betwixt Loadftoneand L oadftone,

For though Iron has no fixed Magnetifm itfelf, yet as foon
as it is brought within the Action of a Loadftone, it becomes
magnetical, and has all the Properties of the Loadftone as long
as it continues there,

COROE T,

The Difference betwixt the Magnetifim of Loadftones and

Iron confifts in the magnetical Streams being permanent in
the firft, but not in the latter.

COROL. IL

If there be found two Bodies, which only differ in the Ar-
rangement of their Parts; one of which has a fixed Magnet-
ifm, and the other not, the different Arrangement of their
Parts will be the Caufe of their different Magnetifm,

COROL. IIL
Since Steel that is hardened will receive a permanent Mag-
netifm,and foft Steel will not ; if we can find out the Difference
betwixt the Arrangement of the Parts in foft and hardened
Steel, that will lead us to the Caufe of the Fixednefs of Magnet-
ifm: For I think it cannot be reafonably fuppofed that foft Steel
differs from hard in anyThing but the Arrangement of theParts.

PROP. LXXXV,

The Difference of foft and hardened Steel confifts in this:
The firft contains its Phlsgifton chiefly in its largeft Pores;
the latter contains it in the {maller,

§. 1. The Facts on which I fhall found the Demonftra-
tion of this Propofition, are to be met with in that excellent
Treatife of M'.De Reaumur, already mentioned, That there

is



(83)

is in Steel a very large Quantity of the Phlogiffon, is beyond
Doubt: It was obferved‘in Prop. 76, that Blacknefs, when
it appeared in Metals, was owing to the Phiogifton, which
does not reflect Light like other Bodies. Accordingly foft
Steel has a dufky Appearance; fo that we fee the Phlsgifton
in its Pores with the naked Eye. 'When it 1s very hard, the
Appearance isquite otherwife: It is then white ; and the little
Grains are not only white, but refle€t {o much Light as to
be quite brilliant, and fparkle like little Diamonds. Where
now is the Pblogifion? Is it fled away, or is it only retired
behind the Scenes? It is certainly no longer vifible. If it
remains, it muft bhave penetrated deeper into the Subftance
of the Steel, and have hid itfelf in the invifible Pores. Take
the hardened Steel, and lay it upon Charcoal, or any thing
that is red-hot, that it may gradually return to its former
Softnefs, and you will perceive that it is not fled away: It
comes out again into the vifible Pores, as the Steel grows
hot; and even fpreads itfelf all over the outward Surface,
What comes out at firft is not fufficient to fuffocate the Vi-
brations of Light fo much, but that it is refleted in Co-
lours: Firft it becomes paler; then has a yellowith Caft, or
Straw-colour; then a ftronger Yellow ; then a Gold-colour;
_ after that, a Gold-colour mixed with Purple; then a Purple;
then deeper and deeper, till it becomes a Violet: This
changes at length to a deep Blue; which at laft degenerates
to a dufky Water-colour. Thus we fee the Phlgiffon come
out of the invifible Pores again, into the larger; which
therefore reflet the Vibrations of Light weaker and weaker,
till at laft the largePoresbeing again filled with it,appear black,
as before. And what plainly thews that the Phlogiffon comes
out from betwixt the very component Corpufcles, is this: It
not only makes its Appearance in the large Pores, but all over
the outward Surface of the Steel, which is the {ame with
the outward Surface of the external Corpuicles that compofe
it. If the Steel be quenched when it comes to a deep Blue,
the Phlogifion remains fixed upon the Surface, which conti-
nues blue: If you rub it off, or continue the Heat till it
M2 flies
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flies away, the Surface then has the common Colour of
Steel; that is, a dufky Brightnefs: The folid Parts refle&t
Light, whilft the Pores are black. Let us now inquire the
Reafons why the Pblogiffon retires into the fmalleft Pores of
Steel heated to a violent Degree, and why it is fixed there
by quenching it in Water. It appears from our general Ac-
count of the component Corpufcles of Bodies, that thofe of
Steel muft be fome of the largeft in Nature: The Weight,
Denfity, and Hardnefs of Steel are all Proofs of that Truth.
The component Corpufcles muft therefore have fingly among
themfelves a very great Force of Attraction; and if we fu
pofe a Number of them collected together in a Body, fo as
to form one of the fmalleft Grains of Steel, fuch a Grain
will be vaftly denfe: The Force of Attraction betwixt each
Corpufcle will bring them very near each other; and confe-
quently the Pores will be very fmall, confidering the Size of
the Corpufcles: Each Grain will alfo have a great Force of
Attraction. A Number of thefe Grains brought in Contack
make larger ; thofe, larger ftill ; and fo on. Suppofe the Pores
filled with the Phlogiffon, and we have an Idea of foft Steel;
the Particles of Phlogifion are but one Size bigger than thofe of
Water, and their {fmall Attractionamongft themfelves will re-
move them but one Degree from Fluidity : Therefore when
the Pores of Steel are filled with them, the Attration be-
tween the little Grains will be leffened, by the Introduction
of a Subftance amongft them that has very little Cohefion
in itfelf. The little Corpufcles of the Phlogifion will be
ftrongly attracted by the minuteft Grains, cover over their
Surfaces, infinuate themfelves betwixt them, and ferve as
Rollers to enable them to {lide with lefs Fri¢tion one upon
another. Hence the Caufe of Dudlility and Flexibility,
hence the Blacknefs of Steel, as well asall other Metals, when
their Parts are feparated, and they reduced to an impalpable
Powder, by continual Attrition: But the Pblgiflen cannot
enter into the fmall Pores betwixt the component Corpufcles
of the fmalleft Grains: The Minutenefs of thofe Pores will
not readily admit them; and the ftrong Cohefion of the Cor-
pufcles
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pufcles themfelves will not allow the Pores to dilate for their
Reception. When the Steel is made intenfely hot, all its
Parts are dilated; the very component Corpuicles are remo-
ved toa great Diftance from each other, in Comparifon to
what they were before, The Phlogiflon may now enter;
and though it be violently dilated itfelf, yet the Attraction
being fo much ftronger in the Pores betwixt the component
Corpufcles, than it is in the larger Vacuities betwixt the
Grains, it will be all drawn in betwixt the compo-
nent Corpufcles, If now you quench the Steel in cold
Water, the fudden Removal of the Heat makes all the Parts
run into Conta&, before the Phlogiffon has Time to efcape
out of the Pores betwixt the component Corpuicles: They
are therefore fhut up there, and the Vacuities betwixt the
Grains are left empty. The fmalleft Grains are no longer
difunited by the Phiggiflon; they adhere together with all
their Force of Attraction: The larger Grains that are com-
pounded of them adhere to each other in like Manner; but
as they touch but in few Points, their Force of Cohefion is
lefs than before: The Phlogiflon, which before filled up the
Vacuities betwixt them, and increafed the Points of Con-
tact, being now removed, the fudden Cold, and the Want
of the Phlogifton to interpofe itfelf betwixt the fmaller Grains,
makes them run together into larger Molecule, whence the
largeft Grains exceed thofe of foft Steel. This likewife di-
minifhes the Number of Points of Conta&. The Want of
the Phlogifion betwixt the Grains takes away the former
Dudcility, The Parts are hard and brittle; and will fooner
{eparate than flide upon each other. The outward Surface
has the Air ftrongly condenfed upon it, on Account of its
powerful Attraction. All the Light that falls upon it is
refleCted from the large Grains: Hence their fparkling Ap-
pearance. If the Steel be quenched with a lefs Degree of
Heat, the Grains are lefs, becaufe fewer fmall ones have run
together to make one large one: They have alfo dufky Parts
interfperfed amongft them, which is owing to the Phlogifion;
fome of which yet remains in the large Pores, the Heat not

being
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being fufficient to dilate the Pores betwixt the component
Corpufcles, enough for them to receive it all. ' When Steel
is quite hard, it takes up more Space than when foft, be-
caufe its leaft component Grains are {welled by the Admif-
fion of the Phlogiflon into their Pores,

§. 2. Now let us confider how Magnetifm will be affec-
ted by this different Arrangement of the Pores. In foft
Steel the Pores of the leaft Grains can have nothing to de
with Magnetifm, becaufe of their Smallnefs, and the ftrong
Repulfion of the Surfaces of their component Corpufcles:
Thefe will not contain more repellent Matter than what be-
longs to the Space occupied by them: We muft therefore
look for it in the Pores betwixt the Grains, Thefe are filled
with the Pblsgifton, which is not only loofe in thofe Cavi-
ties, but adheres ftrongly to the Surfaces of the Grains that
compofe them: The Condenfation therefore of repellent
Matter will be removed from thofe Surfaces, by the Repul-
fion betwixt them, and the Surfaces of the Corpulcles of
Phlogifton, which adhere to, and are condenfed upon them.
It will therefore be chiefly found in the Centers of thefe
Vacuities ; where it will be free, and ready to be put in Mo-
tion in any DireCtion. This repellent Matter may be plenti-
fully condenfed in the Centers of thefe Cavities, and yet
have little Attachment to any of the folid Parts; only the
Corpufcles of the Pblogifion may detain it a little by their
weak Attrattion, Suppofe this repellent Matter is made to
move in a Stream, by the Prefence of a Loadftone; itis put
in Motion with the greateft Facility; it pafles without any
Impediment from Pore to Pore; only the fmalleft Grains do
not tranfmit it fo freely through them: Now remove the
Loadftone that firft produced the Stream in this Piece of
Steel, and fee if the Stream will continue: In Fa& it does
not. But why? The repellent Matter that moves out at the
South Pole is not fupplied by frefh at the oppofite Side. It
can be fupplied near at hand : Nothing hinders it from flow-
ing from all Quarters, fince it is every where free.

U [
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§. 3. In hardened Steel the Cafe is very different; there
the large Pores are quite empty of Pllogiflon, contain no-
thing but repellent Matter, and that {trongly condenfed upon
the internal Surfaces of the Pores, and tied down there as
it were by Attraction, not eafily to be put in Motion, For
this Reafon it is difficult to make a Stream of repellent Mat-
ter in hardened Steel ; but when once it is produced, it is as
difficult to ftop it, A Stream in one Part cannot be fupplied
from any of the neighbouring Parts indifferently: It muft
be fupplied from thofe behind; where the repellent Matter
is in Motion in its own Dire&tion, That in the adjacent
Pores is either moving itfelf in a parallel Stream, or at Reft,
and not eafily to be put in Motion: It is for this Reafon
that a Loadftone will but very little attract Steel, when well
hardened ; its Virtue not eafily penetrating the Pores of it
firongly enough to commence a magnetical Stream,

COROL. 1.
Therefore the Difference between fixed and unfixed Mag-

netifm depends on the greater or lefs Force, required to put

the repellent Matter in Motion ; according as it is more or
lefs fixed in the Pores.

COROL. Il

Since in Loadftones their Magnetifin is no lefs fixed and
unchangeable than in hardened Steel; and we have no Reafon
to conclude, that the Structure of the Pores in Loadftones
is not as capable of fixing the repellent Matter, we ought to
{uppofe it analogous to that of hardened Steel; that we may
not multiply Caufes without Neceflity. It may be fufficient
to obferve, in refpect to the Texture of Loadftones, that gene-
rally they are very hard, and brittle; and, c@feris paribus, more
vigorous in Proportion to their Degree of Hardnefs: That
Emery, and fome other Iron Ores made ufe of for polithing,
on Account of their containing very hard Particles, have a
great Number that are vigoroufly attracted by the Load-
itone.

PROP,
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PROP. LXXXVI.

All Caufes, that are capable of making the repellent Fluid
move in a Stream, are capable of producing Magnetifm in
Bodies duly qualified to receive it,

This is evident from our Explication of Maignetifm in
general ; and is further confirmed by a Variety of Fadls.
When Iron or Steel undergo a violent Attrition in any one
particular Part, the Air, that is ftrongly united and condenfed
upon the Part, being removed by the Attrition, the repel-
lent Matter rufhes in to {upply its Place: It ftops not at the
Surface, but in Part enters the Pores with the Impetus that
it has acquired. In its Conflux it dilates the Part, and pro-
duces Heat; and at the fame Time a Stream of Magneti{m.
The Part where it enters becomes a North Pole., If it be
hardened Steel, as in the Cafe of Drills, it acquires a fixed
Magnetifm : If it be foft Iron, the Magnetifm remains no
longer than whilft the Heat continues; becaufe Iron takes
no fixed Magnetifm: The Stream ceafes with the Heat, as
Mr. Boyle has obferved. Lightning is the firongeft Power,
yet known, in producing a Stream of Magnetifm : It is able
i an Inftant to render hardened Steel ftrongly magnetical ;
or to invert the Polarity of a Mariner’s Compafs: Like
Magnetifm, it frequently pafles through other Bodies, with-
out Relftance; and yet acts fo violently upon Steel, as to
melt it.  So that probably if we could produce by Art the
fame violent Stream, we might inftantly render Steel mag-
netical to a furprifing Degree, ftrengthen Loadftones, and
invert their Poles inftantaneoufly, or place them how we
pleafe, and that even when they are furrounded by other
Subftances. 'The late furprifing Difcoveries in Eleétricity
have furnifhed us with fomething very like Lightning. The
great Profeflor Mufschenbroek, and many others fince him,
have felt the Violence of its Effects: What may be done by
it in regard to Magnetifm muft be the Work of future Dif-
coveries.

The common Methods of producing Magnetifm are
founded upon the fame Principles as that of mucrgin% l a

eedle,
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Needle, and depend upon nothing more than placing the
Body that is not magnetical in the Stream of one that i fo
already; and contriving Matters fo, that the magpetical
Stream fhall enter the Body with as much Force as poffible,
and be carried through it in one Direction, fo as to go in at
one Part, and come out at the Part dire&tly oppofite. This
Method does very well for touching Needles, and other {len-
der Pieces of Steel; but does not anfwer {fo well when the
Piece is thick, becaufe the Stream is chiefly applied to the
outward Surface, and has not Force enough to penetrate to
any confiderable Depth of the Steel, efpecially it it be very
hard, as it ought to be to make the Magnetifm fixed.
Rubbing with Iron Bars placed in the magnetical Line, pro-
duces the fame Effe&, in the fame Manner, Large Load-
ftones frequently give a very good Touch, though their Vir-
tue be lefs denfe than that of fmaller; becaufe their Virtue
moves more in right Lines, acts at a greater Diftance, and
is eafier made to converge towards the Point of Contact.
Sometimes fmall Loadftones are fo vigorous as to give a very
ftrong Touch to a flender Needle, by communicating a
very denfe Stream,
COROL.

Since when a Body is red hot the repellent Fluid is made
to move in all Directions, the Stream of Magnetifm muft
be confufed thereby, and its Direction be deftroyed : Hence
the Reafon why Fire deftroys Magnetifm. |

PROP. LXXXVIL

The Earth may be confidered as a great Loadftone, whofe

magnetical Parts are difpofed in a very irregular Manner.
All the Phanomena attending the Direction of the Needle
in different Parts of the Earth, in a great Meafure corre-
fpond with what happens to a Needle when placed upon a
large Terrella; if we make an Allowance for the different
Difpofition of the magnetical Parts in refpect to each other,
and confider the South Pole of the Earth to be a North Pole
in refpect to Magnetiilm, When the Needle is placed up:laln
N e
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the Terrellz at an equal Diftance betwixt the South and
North Pole, the South Pole of the Needle points towards
the North of the Terrella, the Needle is equally attratted
by both (if both Poles are¢ equally ftrong) and difpofes itfelf
in a Line parallel to the Axis: Move it towards the South
Pole, and the North End of the Needle dips downwards,
and that more and more, the farther it is moved towards the
South: On the other Side of the Equator, the South End
will dip in like Manner. This is the Cafe, if the Terrella
has its Virtue coming out of its Poles in an uniform Man-
ner; but if it comes out in Spots here and there, atdifferent
Diftances fiom the Axis, the Needle will in many Places
vary from the Direction of the Axis, both horizontally and
vertically, even when placed upon the Equator, but more
fo at fome Diftance from it: For Example, fuppofe a large
Quantity of magnetic Virtue comes out at the Diftance of
20 Degrees from the South Pole (this T calla falfe Pole) and
let the Needle be placed upon the Equator at fuch a Part,
that a Line drawn from thence through the falfe Pole, may
pafs alfo through the true one; the Needle in this Place
cannot point towards the falfe Pole, but it muft likewife
point towards the true one: There will be no Variation
here, nor in any Part of the intermediate Space laying di-
rectly betwixt this Point of the Equator and the falfe Pole:
Therefore a Line drawn from hence to the falfe Pole will
be a Line of no Variation; only the dipping Force will in-
creafe much fafter in moving the Needle along this Line
from the Equator towards the falfe Pole, than it would do
in cafe there was none, and it was moved in the fame Line
towards the true Pole. Now if the Needle be moved upon:
the Equator from the former Point on either Side, it muft
then vary more and more, the farther it is removed from it:
for then a Line drawn from the Needle to the falfe Pole will
not pafs through the true one; and both Poles being fuppo-
fed to act upon it at the fame Time, it muft point in the
Direction of the Diagonal of the two Forces; which Di-

rection will vary more and more from that of the true Pole,
: n
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in Proportion as the Needle is moved farther from the Line
of no Variation, and alfp in Pmpﬁrtmn as it is brought
nearer the falfe Pule in moving it from the Equator. If
there be feveral falfe Poles, there will be more Caufes of Va-
riation ; and the Forces will be more compounded, ‘and the
Theory of the Variation be thereby rendered more complex.
Now confidering the Earth as a great Loadftone, very hete-
rogeneous in its Parts, there may be a great Number of
thefe falfe Poles both to the South and North of the Equa-
tor, to which the Irregularity of the Variation may be rea-
f::anably afcribed. Here is no Occafion for the leaft Hypo-
thefis: The Needle is acted upon by the Earth in the fame
Manner as by a Loadftone that is heterogenecous in its Parts;
and if the Earth produces the fame Effeéts as a Loadftone,
is it not a Loadftene? That the Earth has its magnetical
- Parts difpofed in an irregular Manner, is no lefs evident:
Wherever there is Magnetifm there is Iron, and where there
is no Iron there is no Magnetifm. But is Iron equally dif-
pofed over all Parts of the Earth? No certainly: Some
Countries abound with it much more than others. Why
then may not fome Countries have more Magnetifm than
others? But it may be anfwered, that all Iron Ores are not
magnetical, and that therefore a Country may abound with
them, without having any Magnetifm. I grant it; but
though moft Iron Ores are without Magnetifm, yet they
are all capable of having it, and thofe that have it are capa=
ble of lofing it. The curious Experiments of Dr., Mujs-
chenbroek w1ll make it appear, that when Iron has an Acid
united with it, it is incapable of becoming magnetical:
When you feparate the Acid and reftore the Phiogifton, - it
becomes as readily magnetical as ever. An Iron Ore that
has the vitriolic Acid united to it, can never become mag-
netical, unlefs the Acid be firft ﬂ:pamted But have we any
Rﬁafc}n to imagine, that Ores remain always in the fame State
in the Mines ? The Miners tell us quite the contrary : They fay
that they find by long Experience, that Oresare continually ap-
pmach.mg nearer and nearer to a State of Perfection, and then
N 2 dﬂgenerate
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“ degenerate again, What is then the moft perfect State of a
Metal ? Is it not that State in which it puts on a true me-
talline Form; e. g. Is not Virgin Copper in its moft perfect
State? Wherein does it differ from its more imperfect Ores,
but by being freed from the univerfal Acid, and being united
to the Phlsgifton 2 If it was again corroded by the fame Acid,
it would more and more degenerate from its State of Per-
fection. Iron is never found in a Virgin State more than in
a Loadftone: It is then free from the vitriolic Acid, and
united to the Phlsgifton ; and fome Loadftones have even a
metallic Appearance, We grant therefore, that the common
Iron Ores are unmagnetical ; but allowing them capable of
coming to a greater Perfetion in a long Courfe of Years, it
will follow, that Iron Mines are pregnant with Loadftones
not yet come to Maturity, and may in Time become Mines
of good Loadftones: In a like Courfe of Years the vague
Acid may return again, corrode them, and deftroy their
Magnetifm, Thus the falfe Poles may decreafe in Force
every Year, and even new ones be generated where there
were none before, From hence we fee not only the Caufe of
the Variation, but why it does not always remain the fame
in the fame Place,

It follows from hence, that the Variation will not alter
according to any regular Law : And, that the only Way to
come at a Certainty in Regard to it, is to regifter the Ob-
fervations of Mariners from Year to Year; to form new Ta-
bles from fuch Journalsasare found beft to agree together, and
publifh them as oft as poffible, or as oft as fhall be found ne-
ceflary. Mefl. Mountaine and Dodfon were lately engaged in
this laudable Attempt at London ; and from the beft Collection
of Falts, they were able to come at, have corrected the Chart
formerly publithed by Dr. Halley; and with it have given a
thort Account of what they have done, and fthewn the Ne-
ceflity there is of forming new Tables or Charts, from Time
to Time, as often as we can be fupplied with Obfervations,
It appears by the Alterations fince the Time of Dr. Halley,
that the Variation does not alter according to any regular

' Law,
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Law, as thofe Gentlemen have obferved : fo that we muft not
look for regular Caufes where the Effelts are irregular,

PR OP. LXXXVIIL

There muft be fome Caufe that firft gave Magnetifin to
the Earth, and continues to renew it.

If the Parts of our Globe had been never fo well dif
poled to receive Magnetifm at the firft Creation, it might have
yet remained unmagnetical, unlefs there was fome Caufe ex-
ifting, capable of making the repellent Matter move in a
Stream through it : and if the magnetical Parts are continu-
ally becoming unfit for receiving the magnetical Stream, whil{t
others become fufceptible of it, there feems a Neceflity that
the fame Caufe thould continue to act ; that the new magne-
tical Parts may be actually impregnated with Magneti{m,

- PROP. LXXXIX.
This Caufe muft be a very extenfive one.
Otherwife it could net produce fo extenfive an Effe, as
to make the whole Earth magnetical.

PROP. XC.
This Caufe muift ac in fuch a Manner, as to make the
magnetical Stream enter at the South Pole of the Earth,
Becaufe the South Pole of the Earth is the North Pole in
refpect to Magneti{m.

FROY, XCL

If the Earth revolves round the Sun in an Ellipfis, and
the South Pole of the Earth is dire¢ted towards the Sun at
the Time of its Defcent towards it, a Stream of repellent
Matter will thereby be made to enter at the South Pole, and
come out at the North,

All the Time that the Earth is defcending towards the
Sun, it meets with a greater Denfity in the repellent Fluid
that compofes the Sun’s repellent Atmofphere; thercfore the
South Pole, moving firft, will have the repellent Fluid
continually entering into its Pores, otherwife the Denfity
within the Pores would be continually lefs and lefs, in Pro-
portion to the Denfity without; and to make the Denfity

propor=
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proportionable throughout the Pores of the whole Globe, it
muit pafs {ucceflively from Pore to Pore quite through the
Globe. By this Means a Stream will be commenced, that
enters at the South Pole, and comes out at the North: This
Stream, once begun, will continue whilft the Earth is re-
turning from the Sun; for before the Equinox the South
Pole is ftill in a denfer Part of the repellent Fluid than the
North, being nearer the Sun; and therefore the Stream will
not be carried back again through the Pores of the Earth
from North to South, but as foon as it efcapes out at the
North Pole, coming into a rarer Medium, will difperfe
every Way; and as the South Pole moves now into a rarer
Medium continually, the Stream of Magneti{m will be fuf:-
plied by repellent Matter brought round from the North Pole.
After the Equinox the North Pole being turned towards the
Sun, the Stream will be made fironger by the Earth’s re-
ceding into a Part where the repellent Fluid is rarer; for
then the repellent Matter will be denfer in the Pores about
the North Pole than in the Space furrounding it, and will
come out the fafter: But the Stream will be moft accelerated
in Winter, when the Earth is defcending near its Perzbelion;
becaufe its Motion is then quickeft. This may be one Rea-
fon why Magnetifm is {tronger in Winter than in Summer,
It is probable, on this Principle, that the Earth’s magnetical
- North Poles lie at a confiderable Diftance on this Side the
antar@ick Circle; for the Stream» ought to enter in the Parts
about the Sonthern Tropick ; which isa Circumflance, that
I think is confirmed by fuch Obfervations as have been made
in regard to the Magnetilm on the South Side of the Line;
and it thews usa new Reafon for the Variation, very con-
fiftent with the preceding Explication of it. Thus, I think,
we have found out a Caufe that will account for the Pro-
duction of Magnetifm in the Earth, and continue, or per-
haps improve it perpetually, from Year to Year: Probably
it has been improving ever fince the Creation; which may
be one Reafon why the Ufe of the Compafs was not dii-
covered fooner,

The
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TJbe CONCLUSION.

I have now gone through moft of the grand Phansmena
of Nature, except Eleéricity ; but that is too great a Tafk
at prefent: I therefore muft beg Leave to defer it; and fhall
only add this Obfervation, that it will not be difficult to
forefee, that thefe fimple Principles will be able to do much
in explaining fuch Phenomena as are generally attended with
various Attractions and Repulfions, and Sparks of Fire,
When we rub the Surfaces of Bodies, and put the repellent
Matter on them in Motion, what are we to expect but new
Streams of repellent Matter, different from thofe of Mag-

netifm, but capable of producing as extraordinary Appear-
ances? _
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