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"N order to explain my Thoughts concerning the NaturW&dﬁ‘rs, letus
B conceive 1 great Foot-hall externally-preld. by.a Force, an a.mannel ~infinite; and that the
.~ fluid Matter contain’d in it, has o rapid a Motion, as not only to turn all, after one and the
fame Fafhion, with a mighty SwiftnefS; but that each Part of ir, to imploy all its Motion,
(that is, to move it felf equally toitsForce,) is ftill obliged either to turn upon the Centre of an
infinite Number of little Vorzices, or elfe to glide between them, and all this with a prodigious
4 Celerity ; infomuch that the Force of the Matter contain’d in the Foot-ball, fhall make an equal
Poize with that external Force which comprefles it. Ina word, let us conceive the Matter con-
tain'd in the Foot-ball to be like that with which M. Des Carres furnifhes our Vortex, excepting
only that the little Bowls of his fecond Element, which he fuppofes hard, be nothing but little Vor-
tices themfelves ; or at leaft, that they have no Hardnefs but what is occafion’d by the Preffure of
thofe which furround them : For if thefe little Bowls were hard by their own Nature, (as I think

1 have demonftrated the contrary,) it were impoffible for them to tranfinit Light and Colours, as n e l2f

we fhall fee by and by. , But if this Suppofition be difficultly conceived, let us only fuppofe a g i
Foot-ball filPd with Water, or rather Witlll) a Mat- o the Search,

where I
ter infinitely more fluid, and receiving au. sausiue o o 0 o0 L D treat of the
Preffure from without, . The«Cirde A B € Sthe"™ == = = “Hardnefs of

i ' e Centre of the Foot-ball. : Bodies,

This being fuppos'd, let there be imaginda
fimall Hole to be made at the Point 4 ; I fay, that C /
all the Parts of the Water, as R S TV, contain’d
therein, will tend towards the Point A by the
right Lines, R 4, § A,&c.Forall the Parts which
were equally prefs'd before, ceafe to be {o on that
fide which anfwers to the Hole.. They muft
‘therefore tend towards it, fince every Body that
is prefs’d, muft tend to move it felf that way
whete it finds the leaft Refiftance.
~But if 2 Stopple be put in the Orifice 4, and R\ e
it be haftily thruft inwards; the fame Parts, RS+ N
T V, &c. will all tend to'remove themfelves from .
the Hole, dire@ly by the fameLines, 4 R, 4 S,&c.
Becaufe, upon the advancing in of the Stopple, they are more prefSd on the Side wherein it
enters. : :

Laftly, If we conceive the Stopple moved haftily backwards and forwards, all the Parts of
the fubtile Matter (which exa&ly fills the Foot-ball, whofe Elafticity is very great, and which
difficultly contras or extends it felf) will receive infinite Vibrations from the Preffure.

Let us now fuppofe an Eye at T, or elfewhere, direfted towards a Torch at 4 ; the Parts of the
Torch being in_continual Motion, will conftantly prefs the fubtile Matter on all fides, and con-
fequently quite from A to the Fund of theEye: And the Optick Nerve, being vehemently prefs'd
and fhaken by very quick Vibrations, will excite in the Soul the Senfation of Light, or of a lively
and glittering Whitenefs. : © ,

- Tt we fuppofe at § a dark Body A, the fubtile Matter being not refle€ted towards the Eye that
way dire€ted, nor vibrating the Optick Nerve, the Body will appear black ; as when we lookin-
to the Mouth of a Cave, or theHole of the Pupil of the Eye. : 2

If the Body A be fuch, as that the fubtile Matter vibrated by the Torch, be refletted towards

the Eye, without any Diminution of the QuicknefS of the Vibrations, the Body M will appear

Aa _ White,
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White, and fo much the more White as there fhall be more Rays reflefted. It w
pear Luminous, as FIame i the Body M*béiﬁg‘pcﬁﬂr’d fhall reflect m\ or almoft 2
in the fame ard -

Bure'if ‘theBody y M be ﬁlcﬁ ‘as what&he fubtile Mater reflefted has ifs |
in certain Degrees that cannot "be exatly determin’d, the Refult will be one of
lours, Yellow, Red, Blue. provided all the Patts of ’th ‘Body M dummﬂl
caufed by the Flame in the fubtile Matter; and all the reft of the Colours
of the primitive, willarife accordmg the Parts of the Bo
Quicknefs of tHe faid Vibfations.” /This 1S wihat I meatit, whenl advanc’
Book, that Light and Colours confiffed-only in the Vi tions of P
lefs qule produced by the fubtile Mgttef on the,, Rmnw ik

This fimple Expofition of my Opinion will, perhaps makc it feen ’
at leaft who are acquainted with Me‘gfs Cartess Phllo{f)phy, and who are no
Explication which that Ledtned Man gives of Colours : But that a mm?bh
made on'my Opinion, it isnot enough to have. barely proposd 1t 1t is’
Arguments to confirm it. o

To that End, itis n¢celfaty to obferve; Firft, That' Soﬁ’fcffs’
brations of the Air, which ake the Eaf fdr upoh the Air’s”
Sound is no Ionger heard. RERr T

Secondly, That the Difference of Toies proceeds hot ﬁomthe i
the Aif, but frorn their QuicknefS, as it is more or lefs. -
QU he Impreﬁions which Qb' &t

fer fomeu%
differ effentially. - ?x
Man_ that fcratches He w1th o if
nary. - ‘There is great probability that Bitter and Sweet, whic
rent, differ only. by more and /efs. : For there are thofe who tafte t it
Sweet. Thexeil:;re FIUlti llghgéh to Day are Sweet ztnd to Morrow B1t
Bodies makes them ca; [ Oppo ations ; 2 1
of the Soul and Bo&y%ﬁear f)g@%ququdg ibted Proof that 1
lfhciT Senﬁilori} vire %at\)’e of them. F o fh :
ourthly, If the Vibrations of the Air; as t are ﬁet
we fhould not. admire that the Vlhrauons ?n,c B/f'a'

brations chffer 0 moxe 0 1 When a h
the Luftre of‘ its llght

ut 1113 4y €3, Ox enterg

Eye if att“tt\me he

at laft Black.  Whence can this e, except th% tﬁg Vibrs tlons oi- “on S
Nerve, whi¢h at firft are very quick, become by ees mo ﬁow > (For ng
the Concuffions of the Opgick Nerve as of thofé of the trume
ftretch’d insthe Air, and faftned & t both Ends, and the C i‘

c

no? And might not onefrom thénce alone cone udr:, ‘
Yellow, are quic & than thofe which tauﬁ Red ; and tﬁ
Blue fo of other %dlours fucceffively.

As the Pre{fur;yf the Air is_only fiom; 'the Weight of the At
moderate, and fome time is reqmred that each part of Air
Sound is t anﬁmtted but leafunely, it making but about an
cond. But the Gafe. with ] ht becaufe all the P
ter, are contlgueus' rapid ed 5 and. i)
as I may fay, of all the Vorii
nous Body, muft be communicated to the & greateft Diftance in the
fure of the Parts conftituting our Vorrex, were a&tually infinite,
undoubtedly be made in an Inflant.  Monfieur Hugens, in hts redfﬁ'&f
Obfervations made on the Ecliples of Fupirer’s Satellites, that Light is t
hundred thoufand times fafter'than ‘Sotnd.  The Weight therefore of all ¥
preffion of its Parts, is much greater than that of ;he Atmof %
proved, - that the Hardnefs of Bodies' can proceed only from the réﬁ’ure
and if fo, it muft needs be extraordinary great, fince there are Bqdw‘ﬁ{b ard; a
great Force to feparate the Teaft part of them. S10F

Let us fuppofe then that all the Parts of the other, or of the fubtile and ‘ﬂﬁ%é
Vortex, are comprefs’d with a kind of infinite Force, ‘and thateach of thefe  Parts i
ving itsHardnefs only from the Motion of thofe which incompafs and comprefs
let us {eg how it’s poﬂ"ible for the Tmpreflions of infinite different Colours to
without Confufion; how Ten theufand Rays which cut one another, in one phy
Point, tranfinit, through the {ame Point, all their different Tmpulfions : For, P l%
wluch can expldm that great Dxfﬂculty, wdl be confonant tothe T mth, -

NPT




‘receive and tran{mit an infinite Number of different Impref-

- partsmuft neeeffarily tend thither alfo ; and therefore Blac

LIGHT and COLOURS.

Let AR E M be a Chamber painted with a gréat Variety of Colours, and let them beas oppo.

fite as may be ; that is, let; there be White at A next to

Black at Z: Blie at b next to Red at 7, Yellow at 7 next to — R CJf "’g ..;‘
Purple at v, Trom all thefe Points, Az b i v, let right Jig 2. g T
Lp;gs be drawn, all cutting in one common Point O, and let M

an Eye be placed beyond it, asin E ¢ d fig'h, all thefe dif- |
terent Colours will be feen through the, fame Point of Inters~
fettion O, And fince this Figure reprefents only one row of
Colours, whereas we muft imagine as many as thete are vi-
fible Points in a Sphere, the Point of Interfe&tion O, muft

fions, ‘without deftroying one another. , i
. Iay then, that if the Phyfical Point, or the Globule O, be | "« & 7
dn hard Body, as M.Des Cartes fuppofes it, it is impoffible that - T T
anEye at E thould fee White at A, and that another Eye at ¢ an Z 1A ;
Thould fee Black at z. For a Body being hard, if any part of it tends dire€tly fiom A, for Ex-
ample, -towards E, (thatis, if it proceeds any whit to comprefs the Optick Nerve) all the other

it n ' E and White cannot be {een at thefame
time, by the Interpofition of the Globule O. M. Des Cartes pretends farther, that Red is made
by the turning of the little Globules, which is communicated from one to another quite along
the whole Ray, from the Objet to the Eye. 'That Opinion is indefenfible for many Reafons :
but there needs no more to ruinit, than to confider that if the Globule O tutn upon the axzs PM
ftom 75 wheteghere is Red, towards f where the Eye is placed, | mmo&atfmt&ﬁé ttl!im
upon the axzs 7 f from My where-d likewife fuppofe Red s P where I uppofe another

e > reft: When I fay that the Rays cut themie

‘

£ 1

: reft es in the Globule O, I do not affert
that the vifual Rays have no greater denfity than that of a Globule of the fecond Element. I
do not determine what thicknefs of thefé Rays is fufficient o to ftrike the Optick Nerve, as to
caufe it to fee Colours. But what I have faid of a fingle Globule, muft be underftood of an
Hundred or a Thoufand, if fo many be required to make a Ray fenfible.
It is not therefore poffible that the little Globule O, or its fellows, fhould tranfmit the A&tion
of infinite different Colours, if thefe Globules are hard : Butif they be conceived infinitely foft,
as the fimple Idea of Matter reprefents them (fince Reft hasno Force, and it is indifferent to each
part to be or not to be near another 3) I fay, if thefe Globules be conceived very foft, ot rather
as exquifitely little Vortices compofed of an infinitely fluid Matter, they will be fufceptible of in-
finite different Impreffions, which they can communicate to others upon which they lean, and
vg@th which they are as it were infinitely comprefled. I will gndeavour to explain and prove
this. % -
In order to which, itis neceflzzy well to uud
Altio :(c Realons, Fhat naturally Force s never deft:
infinitely comprefs'd, and that there is no Vacuum ; and laftly,
vehement Motion. If, for Example, a Man thruft his Cane againft an immovable Wall, it will
be repelled with the fame Force that it is pufhed. The Re-altion will be equal to the A&ion.
Now . though the Raysare not hard like Sticks, yet very near the fame thing will happen in re-
gard of Re-a&tion, becaufe of the compreffion and plenitude of our Varrex. T

For if we fuppofe a Cask exattly full of Water, and a Pipe being fitted to it, a Stopplebe thruft
into this Pipe, it will meet witha Refiftance within, equalto the driving Force without. And if
a litfle Hole be made in the middle of the Stopple, through which the Water may pafs from

d, -that
= fl.

d
& ety ?:st;! oy

Ctlow is heie ncecllasily equalto

the Veffel 5 and then the Stopple be thruft in, all the Water which fhall be comprelfed by it,

gill tend at the fame time, by reafon of its fluidity, both to recede from every point of the
toppiesaand alfo to approach the Hole in the middle of it. For if the Stopple be forced in
with violence enough, the Veflel will burft in the weakeft pase of is-lee i be where it will ;
a certain fign that the t!','r the Veflel every where ; and the'Sto%ple be puth'd in, the
Water will immediately thereupon fly out by the little Orifice. All this, becaufe Re-aftion is
‘equal to Ation in a plenum, and that Water, or the fubtile Matter, is foft or fluid enough for
every part.of it, fo to figure it felfas to fuffice for all forts of Impreffions. It muft alfo be ob-
ferved, That the more violently the Stopple is forc'd into the Veffel, the more forcibly the
Water, whilft 'tis driven toward the Concave Surface of the Veffel, returns towards the Stopple,

* and leaps thrbnéh the Hole.

Hence ’tis afie to perceive that a Black Point on White Paper muft be more vifible than upon
Blue ; becaufe White repelling the light ftronger than any other Colour, it muft by its Re-aftion
tend more forcibly towards the Black Point. But if the Ethereal Matter were not infinitely foft
and fluid, itis plain that the little Globules which tranfinit the impreffion of White, being hard,
would hinder that of Black, becaufe thefe Globules fupporting one anothet, could tot tend to-
wards the Black Point: And if that Ethereal Matter were not prefled, there would be no Re-aétion.

What 1 have been faying of White and Black, ought to be applied to other Colours, though it
would be difficule to do it in particular, and to anfwer the ObjeCtions which many would make

upon-that Subject : For it is eafie to raife Objetlions, in matters that are obfeure. ~ But all thofe

who are able to make Objettions, are not always capable of comprehending the Principles on which
the Refolution of them depend. To me it feems eafie eriough, to conceive how it is 'poﬂibl% f(lgr
. a fenfible

becaufe the Ethereal Matter is in
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- communicates-its Motion to it, and fets it on fire. This is pretty nearly the

 low from the Principles T "have been explaining ;

~ neral. ” For if my Sentiment may be ufeful to the Explication of ‘Lig'ht‘\ahd”
- how to explainthe farprizing Effets of Fire.

" in an Air

‘to furround it in anInftant, and fet it onfire. But the Matter of thefe little Vortices, af

F. MALEBRANCHE Concerning, &c." 5
a fenfible point of Matter, infinitely fluid, and compreffed ‘on all fides, to teceive at
time infinite different Impreffions, if we attend to thefe two things : Firft, That Ma
fible in infinitum : Secondly, That each part -neceffarily tends and advances tha
meets with lealt refiftance 5 and thus, that every {oft and unequally prefs’d Body,
Sculptures of the Mould, as I'may fay, that furrounds it, and receives them fo m
ly as it is more fluid and more comprefSd. I omit the enumeration of Confequence
: by which Confequences, T think, m
ved that furprifing Difficulty, how the Rays of different Colours may crofs each «
Confufion ; which appears to me {0 great a Difficulty, as that none but the true
World canentirely diffipate and refolveje, . o C
As for the reft, it muft not be imagined that what 1 have faid of the Glob
Element (which I am {o far from believing hatd, as that I confider them as. I
injure M. Des Cortes’s Phyficks: On the contrary; my Opinion, if true, perfeéts

much more proper to refolve .other General Queftions of Natural Ph ofophy ; as for’
- As Bodies cannot naturally acquire any Motion, unlefsit be communicated to the
feft that Fire cannot be made but by the Communication of -the Motion of tl
M. Des Cartes, as is known, pretends that *tis only the firft Element which commu
to the third, of which grofs Bodies are compos’d, and whieh fets it onfire. Aecord
one ftrikes fire, one forcibly. diffevers a little part of the Flint: (I rather fhould be

art broke oft from the Steel,which is kindled : For when we behold with a Microfe
ire which-areeelleflcd, itappears to be'the Iron which has been melted and redu
OI little ].le] V% e e ~ e - _ L= - g - s . Py - ~ :14""- -
broken from: the Flint, but that ma} att om.) That litt
Irom, {pinning then round with force, drives hq'linl'éf(:i obules, or the fec
quently caufes that firft to flow towards the Particle of Steel, which furroun

Cartes. It may be feen moreat large in the Foyrth Part of his Principles, in
ing Numbers. - But if thefe Globules are hard,and all coritiguous, it is difficultto
firft Element could flow towards the feparated part of the Iron, and that with a fu
to encompafs and {et it on fire, not only that, but all the Powder of a Cannon or 2 Mi
firft Element is but a very finall Portion of the Ethereal Matter, as fitting % e lit
lar or concave Spaces, which the contiguous Globules leave between them. This th
that I explain Fire, upon Suppofition that the litile Globules of the fecond Ele
ortices of 'a violently agitated Matter.. . 5. .. i
Though the Air be not abfolutely

inimediately "goes out, and canne
R P W e Y & e S P

neceflary to excite fome Spark of Fire, yé
P comm itnf_&:jt. ﬁ‘.‘lf to Gu

'Pump‘) Whénthe_ ii: ?x : : 2 ..,... Pl B R ‘
to obferve the Sparks. Laftly, Every Body knows that Fire goes out for want of Air, a
is kindled by blowing: This being fuppofed, ‘fee how I explain the Produétion of -
When a Man firikes Yire.in a Vacuum, he breaks off, by the force of the Blow, :
the Stecl, orof the Flint 5 this little part whirlinig about, and friking rudely
Vorticess breaks them ; and confequently determines their Parts to follow its D

ving made abundance of irregular Motions, re-places it felf partly in new Vortices, and
efcapes between the Intervals of -the furrounding Vortices, which apptoach the diffever’d
Iron. And thefe new Vortices are not eafily broken, becaufe they fol OW pretty €3 ’
of the partof Iron ; which being perhaps either circular or cylindrous, and
upon its Centreysorsits.dais,. ftrikes no more the Vortices in a manner cap:
All this is perform’d asin an Inftant, when the Fli i
the Spark then is hardly vifible. T N i
But when the Steel is ftricken in full Air, the part broken off fiom it, as i
vibrates a good deal of Air, whofe Parts, probably branchy, meet with it, and breal / e
the Vortices than the Iron alone. Sothat the fubtile Matter of thefeVortices coming tof

the Ironand the Air, affords them plenty enough of different Motidﬂs,’ﬁrbiig}?.fﬁ :
Vortices. 'Thus the Sparks muft be much more glittering in the Air than in aVacuum,

remain much longer, and have fufficient force to fire Gun-powder ; ‘which cannot want fub
Martter to fet it on fire, whatever Quantity of Powder there is ; fince it is not only ﬁe"ﬁi‘ﬂ'
ment, but much more the fecond, which produces its extraordinary Motion. lf’&!émake
Hexion on what happens to Fire, when ’tis. clear, that is, when a great deal of Air i dri
againft it, we fhall not doubt but that the Paxtsof the Air are very propet to detetmine th

tile Matter, to communicate a part of its Motion to the Fire fince ’tis only fiom thi
that the Fire can derive its Motion ; no Body being capable of moving it felf, but byt
of thofe which environ it, or which ftrike againftic. '
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