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CHAPTER XIL

Mifcelloneous experiments and obfervations, cwith remarks on feveral
eleliric phenomena whickh bave not yet been Jatisfactorily accounted

S B Tl I o1

g there have been but few attempts (that I have feen) fince
Mr. Symmer’s experiments with his filk ftockings, to af-
certain the ftrength of cohefion in electrified bodies, I have made
feveral trials to find out what force is neceflary to feparate dif-
ferent eleétrified fubftances, both when infulated and otherwife,
in order to fix on fome general law. After many unfuccefsful
endeavours, I can add but little more on this fubjeét than re-
peat my experiments ; which may probably ferve as hints to
fome more ingenious and indefatigable enquirer, whofe patience
may be better adapted to encounter the difficulties which fhall
arife in this purfuit than my own,

The defeription of the apparatus ufed in the Sfollowing expertments.

Let o reprefent- a mahogany foot, with a glafs tube 2
fixed in it, about eighteen or twenty inches long, and per-
pendicularly to the horizon (fee plate II. fig. 6.) Upon the
top of the glafs tube let there be fixed, either by a fcrew or a
focket, the arm ¢, with a brafs pully 4 at the end of it, to turn
very freely on its axis. To one end of the fine filk ¢, which

flips in the groove of the brafs pulley, 1s fixed a glafs veflel
A a with
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with 2 wide mouth, to receive any number of {fmall weights, with-
eut touching the glafs in putting them in, while making the
experiments. The veffel is fixed with a horfe-hair cord to the
filk. 'The filken thread =, is to hold up the glafs veflel, while
the eleétrical effluvia are pafling down the thread #, to the filk,
paper, woollen, or whatever you intend to make trial with,
which is faftened to the end of the filk at g, and is placed upon
fome other body upon the ftool /, with glafs legs. In the middle
of the ffool 7 is a hole to admit a filk, or a thread; one end
of which is faftened in the center of the lower piece lying
upon the ftool, and the other end has a noofe to admit a {mall
bolt which flides crofs the hole on the under part of the ftool.
While you are making experiments with this apparatus, ftand

upon a ftoal with glafs legs, and hold up the glafs veffel by the
{ilken thread, that the weight of it may not hinder the two

bodies from cohereing. When they are fufficiently eleCtrified,
vafe the: glafs veflel gently down, and it will draw up by its
weight the two pieces, whatever they be, lying upon the ftool,
till the thread which goes round the bolt in the lower part
of the ftool ftops them. As the two electrified fubftances are
by this means fufpended in the air, the power which fepa-
rates them muft be the force with which they cohere; and by
letting fmall weights drop carefully into the glafs veffel, this force
may be known. It will be neceflary, while you are putting in
the weights, to keep up the glafs vefel by the filken thread s,
that the dropping in of the weights may not fhake the pieces,
and caufe them to feparate with lefs force than they would other-
wife do. It is neceflary that the perfon who works the ma-
chine, fhould keep turning during the time of making the ex-
periment ; for if you only touch the glafs vefiel in dropping in
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the weights, the whole procefs is deftroyed, and you muft be-
gin .again. I have found this frequently happen, and I believe
if there be any fharp angles to the weights, they will lead off a
great deal of the eleétric fluid (notwithftanding you are placed
upon a ftool with glafs legs) and weaken the force of the co~
hefion very much.

ExperimMmentT L

The ten following trials were made with different-coloured
pieces of ribbon an inch and a half fquare, and fufpended from
the beam of an hydroftatic balance with a filken thread ; and the
pane of glafs to which they adhered was excited by rubbing it
with a piece of flannel, and {fometimes the bare hand.

The glafs was rubbed upon every attempt.

1. The pane of glafs being excited, and 4 piece of ribbon
an inch and a half fquare fufpended from the hydroftatic ba-
lance, fixed upon the glafs, and gently prefled with an ivory
knife, required zo grains to feparate it from the glafs. The
ribbon was of a deep red colour.

2. A piece of pink-coloured ribbon fixed as.above, required
19 grains to feparate it from the glafs.

Grains.

3. A piece of light green, &e.  »— e 17
4. A piece of dark green, ——— —— 16

5. A piece of yellow, - 16
6. A piece of blue, PR 14
7. A piece of black, e T
8. A piece of purple, ot et o 415 9
9. A piece of violet, i el sz L 8z
10. A piece of white, [
Aa 2 I endea-
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I endeavoured, in procuring the ribbons, to have them as near
as poflible of the fame fubftance ; but notwithftanding this, I
am apprehenfive there is more depends upon the f{ubftance than
the colour of the ribbon, in the power of its cohefion ; and pro=-
bably the different fabric, the goodnefs or badnefs of the qua-
lity of the filk, may make a confiderable alteration in the power
of cohefion.

ExperimMeNT Il

The following trials on eletric and non-eleétric fubflances, both in-

Jfulated and not infulated, are made with the apparatus already
deferibed.

Fix a piece of filk three inches fquare to the end of the filken
thread e, and let it be placed upon the following fubftances not
infulated, and it will require the underwritten forces to fepa-

rate them.

1. The piece of filk placed upon glafs, which has a direét
communication with the floor, and the filk being eleétrified by
the thread », having a connection with the conduétor, will re-
quize 18 dwts. 6 gr. to feparate it from the glafs.

dwts. gr.

2. The filk placed upon the fulphur, _ 16 11

3. The filk upon filk of the fame fize, —or 21 —

4, The filk upon pitch, 13 .

5.- The filk upon woollen, — bowd 1114

6. The filk upon lead, — il 3 9 13

7. The filk upon tin, e e g1z

8. The filk upon linen, 9 13

g. The filk upon mahogany, . — S QL

10. The filk upon wainfcot, — o] 9 13

3 If
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If the eleftrics be infulated, the filk will not cohere with near

the force.
1. The filk, as before, placed upon an infulated dwes. gr.
piece of glafs, will be feparated with  —— 13 —

2. The filk upon fulphur, azn Gl T
3. A piece of tin-foil, four inches fquare, placed
upon glafs, will be feparated from it with — "1 22

4. The tin-foil upon fulphur, — 4 20

If the tin-foil be placed upon metal they will not cohere.

The following experiments differ fo much from the forego-
ing, that I am apprehenfive there can be but little dependence
upon eleétric cohefion, ’till the ftate of the atmofphere, and the
qualities and fubftances of the materials, be accurately afcertained,
with which the experiments are made. In repeating the fore-
going trials at a different time, in order, if pofiible, to acquire
more power, 1 was much difappointed in my enquiries, as the

conclufions will fhow.
1. The filk fufpended as before, and placed upon fulphur, or

glafs, would not bear any more than' gdwts. r2 grs. to fepa-
rate them s nor could I, by every effort or art'I could try, make
it bear a greater weight.

2. I next fufpended a piece of broad-cloth, three inches {quare,
to the end of the filken thread, and placed it upon another piece
of the fame dimenfions, and they required no more than 3 dwts.
7 grs. to feparate them,

3. 1 tried the {fame piece of broad-cloth with leather, and they
were feparated with the {fame weight.

I have at feveral other times tried a variety of experiments of

this kind, both with the apparatus already defcribed, and allo
with
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with an hydroftatic balance, and with a variety of different fub-
ftances ; but as my experiments have feldom agreed twice, when
made at different times, I cannot pretend to fay, that two pieces
of filk of a given dimenfion, or one piece of filk and a picce
of fulphur, or any other different kind of bodies, when placed
upon each other, and ele€trified, will require but fuch a weight
to feparate them., '

S-E€ T 1'0ON! Ik

* In examining the writings of fome of our moft eminent phi-
lofophers and eleétricians, I find they differ materially in their
conclufions

* Shaw’s Boyle, vol. i. p. 400. on the atmofphere of confiftent bodies, fays:

I took a large picce of good amber, and having in a fummer’s morning, whilft the
air was yet cold, tried, that it would not, without being excited, attract a light body,

1 removed it into the fun-beams, till they had made it moderately hot, and then found
it had acquired an attractive virtue; and that not only in one particular place, as
when it is excited by rubbing, but in feveral diftant places at once ; fo that even in
our climate a folid body may quickly acquire an atmofphere, by the prefence of the
fun, and that long before the warmeft part of the day. I alfo took a little fmall thick
veflel of glafs, and held it near the fire, till it had got a convenient degree of heat,
whereby it became attraétive, as that of the fun’s heat had rendered the amber. Hence
it feems deducible, that many confiftent bodies, whether animal,vegetable, or mine-
ral, may emit effluvia; and that even fuch as are folid may refpetively have their
little atmofpheres. ,
Beccearia’s Treatife upon Artificial Eleétricity, p. 8.

Speaking of the tourmalin-ftone, he fays—T hofe gems are the only kinds of bodies
that may be electrified by heating, as far as experience informs us, by the fole in-
creafe or-decreale of their heat. Therefore, though all philofophers have generally
afferted, that fulphurs, refins, and mixtures made of them, may be eleétrified by heat-
ing, or melting them, and if carefully kept, will retain for years their electricity, yet
I think I have found the untruth of fuch an opinion, and the reafon that has caufed
it to be univerfally received. This is, that the fmalleft poflible friction is {ufficient
to excite a degree of eledlricity in fuch bodics as have been carefully dried; in mov-
ing the vafe in which they were melted, in taking them out of it, in unfolding the

paper
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conclufions drawn from their experiments on eletrics heated ei-
ther by the fire, or with the folar rays. It appears to be allowed
by all of them, that the tourmalin-ftone acquires an attractive
quality by being heated; and others fay that amber, glafs, and
fuch kinds of bodies, gain a power of drawing light fubftances
by being expofed to the rays of the fun, while this is as confi-
dently denied by others.

I am inclined to think with Mr Boyle, that every eleCtric, as
well as the tourmalin, acquires an atmofphere, n a {mall degree,
by being heated by the fire, or expofed for two or three hours
to the rays of the fun. I have often feen, in warming glafs by
the fire, that after it had acquired a moderate heat, the light
athes from the bars would fly to it, if the pane was brought near
the fire. This, and fome other reafons, induced me to make fe-
veral trials with electrics, heated both by the folar rays, and the
common fire; and fome of them are as follows.

ExpeErIMENT L

Take a large jar of green glafs, which will contain between
three and four gallons, place it upon a ftool with glafs legs, and
fet it under a flint wall, where the fun’s rays may fall upon it
without being intercepted by any other objet. After ftanding
there about two hours (if there be any current of air) remove the

paper in which they were kept, or even in placing them upon a table, it is next to
impofiible to avoid 2 {fmal] friction, fufficient to lcad into a miftake, But, if you

take one end of a ftick of fealing-wax, of fulphur, and fo on, and heat it in any de- 4

gree, and then let it cool, holding it all the while by the fame end, and taking care
not to handle it otherwife, or let it touch any body, you will find yourfelf abfolutely
unable to draw with it the finalleft hair, or thread ; but whenever the flick has been

incontadt with any other body, it will immediately attract them.
jac

g ———"
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jar into a clofe room, which is dry, and warm; this may be
done without touching it, if you carefully lift it up by the ftool ;
and there cannot be any the leaflt frition, to excite the eleétric
fluid, on the glafs jar. Take a finall ball made of bees-wax, and
fixed to the end of a very fine filk, or a long horfe-hair, and,
holding the end of it between your finger and thumb, bring the
ball near the upper part, or the welted edge of the jar, and it
will very foon begin to move; as the vibration increafes, draw
your hand a little farther from the jar, -that the chord of the
arch, defcribed by the ball, may be extended. The ball, in this
cafe, will fly to the edge of the jar, and be repelled from it, and
this alternate attraction and repulfion, or vibratory motion, may
be continued for fome time.

ExpeERrRIMENT II.

Take a fine filken thread about fix inches long, and fix a {mall
ball of bees-wax at one end of it, and another ball of fealing-
wax of the fame fize at the other end. I apprehend that {mall
balls made of any other elettric, or probably non-eleétric fub-
ftance will anfwer the fame purpofe. Fix a finall wire in the
center of a ftick of fulphur, and at one end of it. Let the {ul-
phur be fixed upon a ftand, and in fuch a pofition as to receive
the fun’s rays through a lens upon the end oppofite to the wire,
Sufpend the two balls by the middle of the filken thread, from
the end of the wire, and let them touch each other. After the
apparatus is ready, take it out to a place where the fun may
fhine full upon it, and with a lens throw the rays upon the end
of the fulphur oppofite to the wire and the balls. As the
fulphur heats, prefent your finger near the balls, within about

half
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half an inch, and they will bégin to vibrate like a pendulum. ' If
you draw back your finger, as‘they increafe:the chord of the arc,
they will fometimes fwing as far as the filk will admit.

““ff either the head, or the point, of a pin, be prefented to the
balls, they will be put in‘motion s but after feveral trials, I find
the balls will not 'deferibe fo large a chord between the point of
the pin and their perpendicular 'fituation under the point of
fufpenfion,’ as they do between ‘the faid point and their fartheft
vibration on the oppofite fide of the wire,

ExperimenT III

If a phial be filled full of powdered fulphur, and a wire thruft
through the cork into the fulphur to fupport the balls, as in the
preceding experiment, and the phial with the balls be fufpended,
or fixed 1|.1'pon a ftand, ‘that the bottom of the phial may be heat-
ed, fo as to melt thefulphur’; the balls will vibrate as in the laft
experiment, if any thing be brought near them. I have fome-
times; when the balls have ‘been in motion, held my finger in an-
other diretion, and after a few ofcillations the balls have been

" drawn a little out of their track, and defcribed an ellipfis,

ExperiMENT IV,

If you place a fulphur eleétrophorus, with the cover upon it,
in the fun, and after letting it ftand fome time, if you put two
or three fmall bits of paper 'upon-the ‘edge of the cover, ‘after
touching the cover, and- taking it off, the bits of paper will be
repelled.

In this experiment I fuppofe it will be fdid, the clectricity is

Bb excited
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excited in the fulphur by the friction of the cover on the top
of the eleftrophorus s but, if this be the cafe, I could not al-
ways fucceed.

Soon after the fiin’s rays fall upon the fulphur-cake, you may
hear a little fnapping noife, and if the {un fhines long upon it,
under a warm wall, the fulphur will erack in feveral places.

The experiment with the ball, and the large jar of green glafs,
led me on to another attempt of a different kind, and which foon
gave me reafon to conclude, that there was another caufe opera-
ting with the glafs jar, and which affifted, if it was not the firfk
mover of the waxen-balls.

ExPERIMENT V.

If you take the filken thread with the two balls by the mid-
dle, between your finger and thumb, and let them hang down
clear of your body, two or three minutes, they will acquire a
{mall metion;; if you prefent your finger near the balls, the ma-
tion will be increafed, and if every thing be favourable, the balls
will deferibe a confiderable arc in this inffance.

In this experiment, either the heat communicated to the filk
by the finger and the thumb, like the heat tranfmitted to the
fulphur through the lens by the folar rays, muft occafion this
vibratory motion in the filk, or elfe the pulfation of the artery
in the finger and thumb communicates its motion to the balls,
and caufes them firfk to move.

I-have tried balls of different fubftances and dimenfions, {uf~
pended with filk -and thread from different ftands ; but I never
could find they would acquire any motion, unlefs they were ei-
ther heated by'the light of a ¢andle, -or: the folar rays, or held

between
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between the finger and the thumb. If the balls are held by the
middle of the filk as before, and you juft touch them with the
knuckle of your left hand, but not to prefs againft them, they
will be repeatedly attracted and repelled, or, if it be not an at-
traction and repulfion, it muft be a motion proceeding from the
power they acquire from the finger of the right-hand ; and if°T
were to offer an opinion, I fhould think it proceeds from the
pulfation of the artery. Since the trying thefe experiments in
July 17777, I have read in the Philofophical Tranfactions *, an ac-
count of a fimilar experiment related by Mr. Grey to D. Mor-
timer, as he lay on his death-bed.

I do not lay any ftrefs upon thefe experiments, but mention
them to fhow how liable we are to be deceived, when we depend
upon the attraction of pendulous bodies in a doubtful cafe, fuf-
pended by a filken thread, and fupported by the hand.

S EC'T T"O'N" 111

Though friftion be the common method ufed of exciting
ele@rics, it is proved by experiment, that the melting an elec-
tric, and the pouring it into a veflel made cither of wood,

* Philof, Tranf, abridged, vol. viii. p. 404 and 405.

Place a {mall bullety of an inc_h, or an inch and a half in diameter, on the middle
of a circular cake of rofin, feven or eight inches in diameter, gently excited; and
then a light body fufpended by a very fine thread, five or fix inches long, held in the
hand over the center of the table, will, of itfelf, begin to move in a circle round the
iron globe, and conftantly from eaft to weft. If the globe be placed at any diftance
from the center of the circular cake, it will defcribe an ellipfis, which will haye the
fame eccentricity, as the diftance of the globe from the center of the cake,

He acknowledged he had not found the experiment fucceed, if the thread was fup-
ported by any thing but a human hand ; though he fancied it would have fi ucceeded,
if it had been fupported by any animal fubftance, living or dead.

Bb 2 metal,
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metal, or glafs, will caufe them both to fhow an cle€trical
appearance, by attrading any light fubftance brought near
them :.

I am rather apprehenfive that the pouring a melted eleciric
from one veflel to another, is a kind of fri¢tion of the particles
againft each other, as well as the friction of the particles againft
the fides of the veflel into which they are poured, and from
which they run. I believe by this method of heating or melt-
ing fubftances, and pouring them into an ele@ric, moft of the
{olid bodies in nature, powdered, heated, and poured into a glafs
veflel, will attraét, and that powerfully, a pith-ball fufpended
by a flaxen or a filken thread.

3 Cavallo’s Treatife, &c. pi21 and 22. and Phil. Tranf. 1778
If fulphur be melted in an earthen veflel, and left to cool upon condu&lors ; if

taken out of the veflel when cold, it will be found ftrongly eleclrical 5 but not at

all fo, if left to cool upon eleétrics.

If fulphur be melted in glafs veflels; and afterwards left to cool, they will both
acquire a ftrong eledtricity, whether they be left to cool upon eledlrics, or con-
duétors. Itis remarkable, that the fulphur acquires no ¢lectricity till it begins to
cool ; its power increafes in proportion as it contrads, and is the ftrongeft when
in the ftate of the greateft contraction, but them the clc&ncﬁy of the glafs veflel is
at the fame time the weakefk

Melted fulphur poured into a metal cup, and there left to cool, fhews no figns
of ele@ricity whilft in the cup ; but if they are feparated they will then appear
firongly ele&rified, the fulphur plus, and the cup minus. If the fulphur is again
replaced in the cup, every figh ‘of eledtricity will vaniflr; but if, whilft they ‘are

feparate, the eledricity of either of ‘them is taken off, they will both, upen being,

replaced, appear poflefled of that eleétricity which has not been taken off.

Chocolate, frefh from the mill, as it cools in tin pans, becomes {frongly elec-
trical ; when turned eut of the pans; it for fome time retains this property, but foon
Jofes it by handling, By meclting again it may be renewed, &c. &c.

EXPERIMENT

—s
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ExPERIMENT withfoa fand.

Take a pint, or more, of fea fand, and fpread it upon an

iron plate, or in an iron fhovel, and put it over the fire, and
there let it remain ’till the moifture is all evaporated, and the
fand very hot., Pour it as gently as poflibly you can from one
corner of the fhovel into a glafs tumbler, or jar, and both
the fand and the tumbler will be ftrongly ele@rified ; and will
attract any light fubftance brought near them. Small beach
frones, known on the fea-coaft by the name of fhingle, if dried
and heated in the fame manner as the fand, and poured into a
glafs veflel, will be ftrongly elettrified.

After fucceeding with the two foregoing experiments, I have
thought it needlefs to try any other {olid fubftance ; for if fea

fand can be made eleétrical; there cannot: be.a doubt but that

marble, flints, bricks, and even foflils ‘and earths; will, when

heated, and poured into glafs, _
I have not paid the leaft attention to the differen

tricity which is -fuppofed to
fubftance ; for I imagine that every appearance of ‘this fort is
reducible to the rules or laws laid down for explaining the
principles of ation of the electrophorus, and to which I muft
refer the reader.

Sand, when heated, as in the preceding experiment; and: pour-
ed into a glafs tumbler, will retain its eleCtricity many days in
a'dry room. If the end of a feather be only put” into the fand,
and taken out again as foon as you can, it will be {trongly elec-
trified, and will attrat a pith-ball. If the feather be put into

the fand, it will retain its cleétricity a great-while.
‘ There

produce a fimilar appearance.
t kinds. of elec-

exift in the veflel and the meited

——
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There are but few (if any) fubftances in nature more eafily
excited than dry and warm feathers and hair. 'This is proved
by only putting the end of the feather in-the electrified fand,
and notwithftanding the friction is hardly worth mentioning,
the feather will be excited, and attract a pith-ball.

This will lead me to account for a fingular phznomenon
mentioned by the honourable Robert Boyle ¢, and another of a
{imilar nature mentioned by Dr. Prieftley, which are left un-
explained.

f * Boyle’s Works, vol. i. p. 511.

That falfe locks of hair, brought to a certain degree of drynefs, will be attracted
by the flefh of fome perfons, I had proof in two beautiful ladies who wore them 5
for, at fome time, I obferved that they could not keep them from flying to their
cheeks, and from fticking there, though neither of them had occafion for, or did
ufe paint. When one of thefe beauties firft fhewed me this experiment, I turned
it to a compliment, fufpeéting there might be fome trick in it though I afterwards
faw the fame thing happen in the locks of the other too; who gave me leave to
fatisfy myfelf farther: and, defiring her to hold her warm hand ata convenient dif«
tance from one of thofe locks taken off, and placed in the free air, as foon as fhe
did this, the lower end of the lock, which was free, applied itfelf prefently to the
hand.  This feemed the more ftrange, becaufe {o great a multitude of hairs would
riot have been fo eafily attrafted by an ordinary eleftric body, which had not been
confiderably large, or extraordinary vigorous. Afterwards I enquired of fome other
young ladies, whether they had obferved any fuch thing; and one of them told
mite, fhe had fometimes met with thefe troublefome locks; but all that fhe could
fay farther was, that they feemed to fly moft'to her cheeks when they had been put
into a ftiff curl, and when the weather was frofty.

o e . g~ —

Experiments and Obfervations on different Kinds of Air, by Dr. Prieitley,
vol. i. p« 275.

fit "The remarkable eledtricity of the feathers of a paroquet, obferved by Mr. Hartman,
£ an account of which may be feen in Mr. Rozier’s Journal for Sept. 1771. p- 6%. This
g bird never drinks, but often waflies itfelf; but the perfon who attended it negleGted
E{' t6 fupply it with water for this purpofe; its feathers appeared to be endued with 'a
J proper ele@rical virtue, repelling one another, and retaining their’ electricity a long

time after they were plucked from the body of the bird, jult as they would have
done if they had reccived electricity from an excited glafs tube,

2 It

gy

D S

I T
e




g |
et

-

b

[ 191 ]

It is now well known, that human and other hair, when dry, '

wvill be ftrongly eletrified with a flight friction, as may be thown
by rubbing a cat’s back, In the cafe mentioned by Mr. Boyle,
the very combing of the locks, and the putting them up in a
curl, were fufficient to give them an attraltive power, and this
would caufe them to fly to the firft body near them ; and as the
curls were at the fide of the lady’s face, they would naturally
tend to the cheek.

The feathers of the paroquet, or of any other bird, when dry
and warm, will become ele@rical with the fluttering of the wings.

The paroquet being uneafy and reftlefs, for want of water to
wafh itfelf, probably not only fluttered and extended its feathers,
but frequently rubbed them againft the cage, which could not
fail of giving them an ele€tric power fufficient to attract a pith-
ball. :

When a feather is once eleétrified by friction, and kept dry,
st will retain its eleGtricity a confiderable time. I have known
them to retain their eletricity feveral days.

e o ek i R R

In my repeated attempts on charging and difcharging the Ley-
den phial, I made many trials in order to eftablifh different the-
ories, before I could fix on one, which appeared to me to have
truth on its fide, and whichcould fairly be proved by experiments,
As {fome of thefe experiments may have novelty to recommend
them, I fhall recite a few for the entertainment of the practi-
cal eleétrician, without taking any notice of the defign for which
they were made.

ExPERIMENT
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ExeperimMmeENT L

Fill a coated jai with boiling water as high as the top, of the
infide coating, and place it.in a glafs vefiel, and then fill the vef-
fel with boiling water, till it rifes to a level with the water in the
coated jar. - Fill another: jar of glafs; to the. fame height, with
cold water, and let them be placed upon a ftool with glafs legs,
- near the conduor of the eleétrical machine, and as far apart as
| the ftool will admit. Let a chain, or rod, be fixed to the con-
duétor, and put into the jar which contains the cold water, ; and
then turn the cylinder to electrify the cold water. If a perfon
prefents any conduéting fubftance to the knob of the coated jar,
franding in the veflel filled with hot water, it will give a fpark ;
and if a communication be formed between the knob of the
coated phial, and the cold water in the other veflel,. there will
be a difcharge, a fpark, and a fhock. In this experiment the
clectric fluid muft pafs from the denfer to the rarer medium,
;. e. from the veflel with cold water to the jar with hot water,
and if it does not pafs through the pores, or over the furface of
the glafs, I muft leave it to the friends of the Franklinian theory
to {how how the knob of the coated phial can acquire a fufficient
quantity of the cleétric fluid to give a fpark,

T ——————
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Take a broad earthen pan, four or five inches deep, and fill it al-
moft full with cold water, and fet it upon a ftool with glafs legs.
Take the two glafs veflels, as in the laft experiment, the one filled
ith hot water and the coated jar, and the other with cold water,
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place them in the earthen pan, and as far apart as the bottom
of the pan will admit. —Let the chain, or a metal rod as before,
veach from the conductor to the furface of the water in the pan.
Turn the cylinder of the machine, and ele@trify the water, and
either of the internal furfaces of the glafs veffels, containing the
hot or the cold water, will give a fpark. A communication
formed either between the knob of the coated jar, containing the
hot water, and ftanding in the hot water, and the furface of the
cold water in the glafs veflel, or in the earthen pan, will convey
the fhock. If you touch the furface of the water in the earthen
pan with your finger, and the knob of the coated jar ftanding in
the hot water with your thumb, you will feel the fthock in this
little circuit, and, if I am not much deceived, you will alfo feel
it in your arm, as the electric fluid paffes away to the earth.

ExXPERIMENT III.

Take either an uncoated jar, or a pane of glafs fixteen or eigh-
teen inches fquare, and if you ufe the pane, bring it to the end
of the conduor, but if the jar, let there be a chain reaching
from the conduétor to the infide of the jar, and at the fame time
let the other furface of the glafs or jar reft upon the palm of
your hand. Turn the cylinder of the machine, and electrify the
glafs, without removing the glafs from the conductor, touch the
condu&or with your other hand, and you will receive a thock in
both your arms. The glafs is fhill electrified, notwithftanding
you have received the thock, and will attract a pith-ball fufpend-
ed by a flaxen thread. T he infide of the jar, or that furface
next to the conduttor, will, after the difcharge, attract a pith~

ball much farther than the outfide furface, owing to the perfon
Cc who
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who holds the glafs, being a conductor, and leading off the
eletrical fluid as it pafles in the circuit, and gives the fhock.
The ele@rical fluid, which appears ftrongeft upon the upper fur-
face, may be what has been called the refiduum, or the effluvia

rather, which returns to the glals from the conductor after the
difcharge 1s made.

I could add a variety of experiments; but, as my intention is
more to inftru& than to amufe the mind, let the foregoing ex-
periments fuffice to clofe this chapter.

CHAP-
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