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of the circulation of sap in vegetables, and oftie blood
in animais, has been deduced. By this theory, the
circutlation of the blood iii insects, fishes and cold-blood-
cd animals, the development of acardiac monsers, the
accumulation of ilood on the right sde of the heart iii
inan after death, with many other phenomena uniiexplain-
able by any other theory, have been satisfactorilc ac-
counîted for.

2nd, Assumingý then, thtat endosmose, secretion, ab-
sorption, imbibation, &c., are nothinig but modifications
o'f the phenomenon i capllary attraction, we will now
enquire, whether such phenoiena can be explained
by reference to general principles. It is by an answer
to this question thlat wve nmust establish ilie validity of
our first posiin. h1/it is the cause of capillary at-
traction?

" Ira cireular dise of glass be placed on the surfcee of nier-
cury, it will adhere with a certain force, whiclh imay be mneusured
by means «f a balance; but the glass may be raised fom ithe
inercury, without bringing any particles of tic latter along with
it. If a dise of the saine kind, be placcd on the surface of water,
it will also adherc, and you cannot raisc it again without raising
some or the water likewise, i. e., the glass will be wetted. Now
thierc cannot be the least doubt that the sane cause is in operation
herc, as that which produces porc-action, or capillary attraction
and froi a series of experiments the following laws have been do-
duced :-

1. If the force of attraction of the particles of a solid f<r the
particles of a fluid, be not equal tu half the coliesive force of the
latter for each other, the fluids will refuse to pass through a pore
of that solid substance, and in capillary vessels consisting of it, the
fluid will be depressed below its hydrostatic level.

2. If the force of attraction of the particles of a solid for those
of a liquid execcds lialf Ile force of ie latter for each other, but
is not equal to the whole force ; other fluids vill pass thruglh
pures formed of that solid substance ; and 'in capillary vessels con-
sisting of it, will rise above its hydrostatic level.

3. If the force of attraction of the particles for those of a liquid,
exceed the whole coiiesion of the latter, chemical union enisues.

4 By tracing cohesive and capillary attraction to the saine
cause, much advantage is gained, because il simplifies pihysiolo-
gical investigations.

" Let us suppose a plane of glass capable of being clevated by
an insulating handle, to be resting on the surface ut inerciry,
contained in an insulatinig vessel. Let the niercuiry bc conniected
with an electiometer, by means of a wire. Now, as long as Ile
glass plane and the mercury are in contact, c the cloctroncter
ovinces no disturbance; but as soon as the plane is raised by the
liandle, clectricity is instantly devcloped, and the gold leaves di-
verge. By employing another clectroscope, it vill bo fouid, that
the glass is positively, and the inercury riegatively, electrified,
which, I think, should be proof positive that clectricity was the
cause of their adhesion. A cause ofattraction being thus dcvclop.
cd, it would be very unplilosophical tu seck for other agencies,
especially where une su competent to produce aIl the fceTects is scen
to exist.

" If the same experinient is performiîed, substituting water for
nercury, no electricity will be developicd, and the reason is ob

vious-no separation lias taken place betwcen the glass and tle
water; the glass is wetted, therefore the particles of the water
have only been separated from each tfer.

"Thtis difficuitty being disnissel, il would seei to follow, ac.
cording tu the hypothesis indicated by the foregoing experiments,
-that if two solide adhere to a certain fluid, witlh forces difiermg'
in amount, tlcy should develope, upon rupture, quanitities of clec-
trici.y, in flie sanie ratio. As a gencral resuîlt, the balance end
electromieter prove this tu be the case. Becs' wax, whilich adheres
to mercury, with mucli less force than gmn lac, developcs like.
wise much less electricity. Gui lac whicli adheres less strongly
than glass, likewise developes miuch less electricity-i'icli de-
pends, however, on the conducting power and other conditions
of the substances emnployed. Great vnriability in the results is
often observed, even roken the same mtei ials au e uied at differ.

ent limes. Gay Lussac found that it required a veiglht sonetimes
of 158, and soitimies 296 grammes to detach a certain diFe of
glass froin nercury, depending on causesfur which he could not
salisfactorily accout." Does not such variahility indicate the
inauence over such phenonîcîîa of that insidious, mighty, and alIl-
pervading agent, with the general laws of whicl, we have yet su
iticli to learn

"'T'lie best itlhod of show ing thal the voltaie battery lias en.
tire control over capillary aîttr;aciti. is to take a shallow vesse]
confaming a quantity of iercury, and place upon it a drop of
water. On nakinug flie drop comninicato with lle positive
Clectrodu of a battery, and telic miercury wihli the negative, in a
moment tht drop loses ils rounded form, and spreads ouf in a thin
shcet on the mctalic surface, coimpletely vetting if, and as the
tension of the butlery increses, the uirop explJaiids more and more,
in proporlion to tit ::loa>îer nf ,>lairs e<:ployed.

Again -water vill pass wîith great rapidity througli a chink,
the with of vhîicli is iot more tiianî laif a n;illiontlh piart of an
inch ; provided it can wet both sides of that eliiik,- but if that
condition is not fiifilled, it fails to pass, even though the widli
should he iicreased to upwards of one iundred and forty-four
tiles its former dimensions.

" If you lthe a glass tube, half an inch in dianiter, and giind
one end of it very exact,-place it on the surface ofîpure iierciry,
and pour vater into elic upper end, the water will not escape at
the chiik between the nereury and glass, becaise it docs nit
wet the foriner ; but if a platina wire be inerted ifito the tube and
councectcd wili the positive clectrode of a battery, while the mer.
cury, by mcans of ainother wire, is connected with the negative
clectrode, hei the water will begin to flow througli the chink,
and spread on the iercury, until it gets below ithe wire which is
iniserted in tlic tilbe.

"l In a tube simall enongli to exhibit capillary attraction, the
sane plienoniena wili take place, which proves that, under such
circumstances, tlic watr is driven out by an active force, for, bv
breakinîg thc galvanic circle and by raising ti tube a little fromi
the inercui.y, the water will again rise by the force of capillary at.
tracor.

" If two quantities of vater are separated fromn eaci other by a
rcinbranous partition, and one of theimn nade positive and thil
otier iiegative, ail ic wvater in% contact vith thie positive polu
will escape into the negative side, passing througlh the membrane
by capillary attraction."

In those facts, I think we have abundant evidence of
the identity of the capillary ind electrical forces, which
wvill receive further confirmation in the consideration of
the positions yet to bo examined.

3rd, I believe electricity to be a single fluid.
There are three facts whicih form the basis, and must

be talen into consideration, in all reasoning upon tie
nature of the electrie fluid:-

First,-Two bodies positively electrified repel eaclh
other.

Secont,-OIIe body positively and another negatively
electrified, atitract each other.

Third,-.-Two, bodies negatively electrified repel each
otier.

The thcory of Dufay is, that thiere are two fltiids,-
the one positive, or vitreous; the other negative, or
resinous. The particles of either fluid repel particles
of the sane kind, but tley have a powerful attraction
for those of the opposite electricity, and imatter. By
this hypotliesis, the fhets stated, mîay be explained.

Thie Franklin theory asserts, that there is but one
fluid, the particles of which repel each other, and pos-
sess a powerful attraction for matter. This doctrine ex-
plained the two first facts, but failed to afford a satis-
factory reasoin for the îhirt,-namely, low two balls de-
prived of electricity, could have a repelling influence
uion each other. To obviate this difliculty, it has beeni


