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A Difcourfe on this PROBLEM;

Why Bodies diffilved in Menfirza Specifically lighter thar
themfelves [wim the;’eu

By Mr. WILLIAM MOLYNEUX, of Dublin.
Member of the Royal Society.

He Liberty of Philofophifing being now univerfally
granted between allmen, lam furethat a difference

in ()pin?on will be nobreach of affetion between twointirc-
1y Loving Brothers : And therefore I fhall take the free-
dom to Propofe my Own thoughts in a matter wherein my
Brother Mr. Thomas Molyneux hath Appeared publickly in
the Novelles de 4 Rep w/fgﬂe des Lettres, Mois A’ Aount 1684,
Art & and Feis de Fanvier 1685. Art.7. The Problem
propofed is, by Boz’ze; diffolved float in Liguors lig bterthar
thern:felves 5, as for B :ample 1 Mercury dlf‘”olwd in firong

Spirit of Nirte fwims therein, tho’ each fmall Particle of

Mercury, befar heavyer than fo much of the Liquor whole
place it occupies, T Thi is, tays he, cannot be folved by the
T‘I‘i*\ ¢ Law of Hydroftaticks, whichis, thata Body which
in an equal Quantit y is heavyer thanalike quantity of Li-
quor, firks in that I Liquer; thusaCubick Inch of Iron be-
ing heavier than a Cubick Inch of Agua-Fortis, and each
Particle (how fmall focver) of Iron being heavier then a
ike Particle of dgna-Fortis; Iron being put into Agus-
Tortis fhooid fink, and yet we find, that Iron being diflol-
ved ina convenient Quantity of Agzm-.Fortzs floats therem,
and dees not fall to the Bottom. The Reafon which my
Prothe nges for this is, that the Internal Motion of the

Parts of the Liquor, does kecpup the Particles of the dif-
lolved
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folved Solid, for they being fo very Minute, are Moveable
by the leaft Force imaginable, and the A&ion of the Par-
ticles of the Menftraum, is fufficient to drive the Atomes of
the diffolved folid Body from place to place; and confe~
quently, notwithftanding their Gravity, they donot fink in
the Liquor lighter than themfelves. Asa Proof of this
in the 71h. Arsticle of Fanvier 168 5,heoffers an Experiment
known inChymiftry, thata Menftruam over a digefting Fire
(asthe Chymift Tpeaks) will diffolve a greater Quantity of a
Body put into it, than when ’tis off the Fire, and if it be
taken off the Fire, and fuffered to cool, a great Portion wiil
precipitateof that which was perfectly diffolved, whilft the
Menftruum continued hot. For, fays be, the Particles of
the Menflruum acquire a more violent agitation by the Fire,
and are therefore able to raifeand keep up agreater Quan-
tity of the diifolved Body, or hereby they are able to Re-
it a greater Gravity.

It has been objeéted againft this Notion, that the com-
mon Experiment of precipitation, by mixingan 4/kaly with
an Acid, {eems to contradi& this; for thereby the Fluidity
of the Menftruum is not taken away, and confequently, the
internal Agitation of its Parts is not diminithed, and yet
thereupon, the Particles of the diffolved Body precipitateall
to the Bottom. To thishe anfwersin the forecited Article
of Fanuary, that all Mixtures of different Liquors intro-
duce in each a different Conformation of Pores, and there~
fore the Infufion of a new Liquor, drives the infenfible
Parts of the diffolved Body from their Places, and forces
them to ftrike againft each other, and cling together, and
{o becoming more big and heavyer than formerly, the in-
ternal Agitation of the Liquor is no longer able to move
and fuftain them, and confequently they fall to the
Bottom.

This, as fairly and fhortly as I can propofk it, is his Sen-
timent of this Phanomenon.
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But I conceive another Account may be given of this
Appearance, and that the forefaid Law of Hydrofia-
ticks is a little deficient, “Tis true indced, if we confider
only the fpecifick Gravity of a Liquor, and the fpecifick
Gravity of a folid Particle floating therein, the forementio-
ned Rule is exac ; but in finking thereis a requifite fepa~
ration of the Parts of the Liquor by the finking Body; and
there being a natural Inclination in the Parts of all Liquors
to Union, arifing from an Agreement or Congruity of their
Parts, there isa refiftance therein to any thing that feparates
this Conjunction : Now unlefs 2 Body have weight enough
to overcome this Congruity or Union of Parts, fuch a Body
will float in a Liquor fpecifically lighter than it felf. But
that a heavy Body, as Mercury or Iron may have its Parts
reduced to that Minutenefs, that their Gravity or Tenden-
¢y downwards, is not ftrong enough to feparate the Cohefi-
on or Union of the Parts of a Liquor, will be manifeft, if
we confider, that the Refiftance made by the Medium to a
falling Body, is according to the Superficies of the Body ;
but as the Body decreafes in Bulk, its Superficies does not
proportionably decreafe; thus a Sphere of an Inch Diame-
ter, has not eight times lefs Superficies thana Sphere of two
Inches Diameter, tho’ it have eight times lefs Bulk, and
confequently pafling through a Medium, as fuppofe Air or
Water, the Sphere of an Inch Diameter is, proportionably
to its Bulk, more refifted, than aSphere of two Inches Dia~
meter in proportion to its Bulk; and hence it will come to
pals, that at laft a Body may be reduced to that Minute-
nefs, that its Gravity prefling downwards (which is ac-
cording to its Bulk) may be lefs than the refiftance of the
Medium, which operates on the Surface of the Body ; fee-
ing as 1 f{aid before, the Surfaces of Bodies do not decreafe
fo faft as their Bulks, thefe decreafing in a Triplicate,
but thofe ina Duplicate Ratio of the Bodies Diameters.

This Account docs not at all oppofe the Experiment of
w M nfiruumoverthe Fire, being able to diddlve or fuftain
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a greater Quantity of a heavy Body ; for the Reafon of
this, as ’tis given by my Brother, does not Contradi&t my
Notion. The Account likewife, that He gives of Chymi-
cal Precipitation agrees very well with what I propofe: So
that of thefe Ithall fay no more.

But becaufe in the beginning of my Difcourfe, I fay that
the forementioned Law of Hydroflaticks is alittle defettive,
I defire to explain my felfa little furtherin that Point. In
Weights falling through the Air, were Gravity only confi-
~der’d, the Proportions of their Defcents would be exallly
as Galileo has Demonftrated ; but itisallow’d by all, thatthe
Refiftance of the Air, not being confider’d in thofe Demon-
ftrations, they are not Mathematically true in Pradtice,
but that Really there is fomething of that Proportion hin-
dred by the Airs Refiftance.  Now, what is this lefs than
to fay,that the Refiftance of the Air takes off fome of the
Operation of Gravity, or is able to-withftand or oppofe
part of its A&ion ? And if {fo, what fhall we fay, were an
Iron Sphere let through a Medium of Water? Surely the
Proportions of its defcents would be much more difturbed
herein, as Water is much more folid and difficult to be
feparated oy paflfed through than Air, and confcquent]y
we muft needs Grant, that more of the Operation of
Gravity, is taken off or Refifted by this Oppofition of the
Water, than that of the Air. And if {o, Surely there
may be a certain degree of Gravity, that may be quite
taken off by the Refiftance of the Water : Were a Piftol
Bullet let fall through the Air, it would Defcend imper-
ceptibly nigh the Proportions that Ga/i/es has afligned, but
were a fingle grain of Sand fo let fall, it would be much hin-
dred in its Courfe, and the half of this Grain would be
more obitructed ; what fhall we then fay of the ten thou-
fandth part, or ofa part the tenthoufand millionth of this,
and 2gainof the Infinite Subdivifions of that, tillat laft we
come to a part that would be wholly re{)ﬁed orkept up ;
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fuch as Iconceive the Minute particles of a Body diffolved
in a Menftruam.

On this account ’tis I fay, that the forementioned Prin-
ciple of Hydroftaricksisa little defedtive; forit confidersnot
the Natural Congruity of the Parts of a Liquor, whereby
they defire, as ’twere, to unite and keep together, juft as
we {ce two Drops of Water on a Dry Board being brought
together do jump and Coalefce, and therefore Liquorshave
an innate Power of Refifting a certain degree of force that
would feparate them ; fuch as I fuppofe the degree of Gra-
vity in the moft Minute Particles of a Body diffolved in a
Menftruam.

The forementioned Rule holds true to the moft nice
Senfe in Great Bodies but in thofe that are by many Mil-
lions of Divifions Smallcr, it feems to fail.

This in fhort is my Conje&ture in this matter, which I
propofe, as my Brother did his, with all fubmiffion imagi-
nable, and thereby to give occafion to others to enquire in-
to the Caufes of this appearance, rather than to publith my
own fentiment, as the undoubtcd folution thercof.

But this I muft acknowledge, that the Internal motion
of the parts of a Liquor fcems {0 very agreeable to truth,
and explicates {o many Phanomenca eafily and plainly, that
I would not be thought to deny it.  Neither would T be
thoyght wholly to Reje@ my Brothers folution of this Pro-
blem; for certainly that Motion (whatlocver it is) in a
Menftruum, which is able to Diffolve fuch a folid Body as
Tron, that is, which is able to difturb the clofe and ftrong
Cohcfion of the Parts of Iron, may very well be fuppofed
fufficient to difturb or keep up thefe parts from refting in
the Bottom of the Veflel, wherein the folution was made;;
And certainly no better account can poflibly be given of
fuch folutions, than by fuppofing {uch an Internal motion
in the Parts of the Menffraum inlinuating themficlves into
the folid body, and loofening its Parts.  And tho’ it may
be objccted, thatintheParts of Water there may be fuppofed
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as Violent an Internal motion, asin the Partsof Agua-Fortis,
and yct we {fee Water will not diffolve Tron, as Aqua-Fortis
does, and Common Bees-Wax is difturbed by neither of
them, I leave the Nice Enquiry after this point to others,
viz. What kind of Motion and pcculiar Conformation of
parts is requifite bothinthe Menfiraum and in the Diffolved
Body, that a {olution may refult from their Commixture.

Some Reflettions on the foregoing Paper by Mr. T. M.

What my Brother has laid down in this Difcourfe, 1
think does moft undeniably -evince that the received Law
of Hydroflaticks isfomewhat defe@tive. For Liquors, tho’
they are Fluid yet they are Bodics, and therefore confift of
partsunited ; which Union tho’it be eafily deftroy’d, yet of
neceflity it requires fomedegree of Force for the effe@ing it
nor is it more manifeft, if rightly confider’d, that a Flint
requires Force for the feparation of its parts, than that
Fluids do for theirs. But however, limagine, this Pro-
perty ought not to be rely’d upon as the {ole Caufe of this
Appcarance, to which my Brother has apply’d it ; nay
perhaps does not {fo much as concur the leaft in the produ-
cing this effe¢t; my Reafon in fhort is this: whatever is of
fufficient Power to raife the minute Particles of a Heavy
Body in a light Fluid, is certainly a fufhcient caufe to keep
them in that ftate : now my Suppofition may give fome
account of this; what my Brother fays, never can 5 for he
muft neceffarily {uppofe them firft raited; and then he
gives the reafon of their not finking: Whereas 'tis not to
be qucftioned but that that Force which raifed them, is
the fame that keeps them from falling to the bottom.

But thele Conjectures (for I efteem them no more) I

leave to the Confideration of thofe that defire to enquire
further into this Matter,



