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PREFACE.

———

TgE contents of the following pages are in
part E}iperimenfcs translated and selected from
three small volumes published by me in Amster-
d_arn; at three different Periods during my resi-
dence there; fhe first in 1769, the second
volume ixi 1782; these two volumes being well
received were soon translated into the German
. language, and published at Leipzic, where they
underwent several editions, as also in Russia—
the Jast volume appeared but jus‘t before my re-
turn to London in 1793.

The motives which induced me to‘x‘pub]i;h my
first volume were to diffuse more generally the
science of electricity in Holland, the knoyledge
of which was at so low an_ ebb, that the most
simple experiments were known but to a few
individuals; as well also as to introduce the plate

electrical machines, which were at that time
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madé in Londori: but with a defect in the rub-
bers, which rendered them even less powerful
than the cylindrical'dnes; Whi-ch defect, however,
I was fortunate enough to discover, and correct
in such a r;:am;er as to render them the most
powerful that have ever been constructed. And
farther, I was induced to publish my second vo-
lume, a5 the plate machmes,\ from my improve-
ment, being found far superior to any other, the
sale increased so rapidly that their use became so
extensive all over that part of the Continent, and
the taste of _elecfricity so general, that a more 4
extensive rangeof experiments became absolutely
' necessary. With objects somewhat similar to. .
those I have here stated I venture on the pre-
sent publication. §ovsls
The rema.nmg part of the Work contains ex-
perlments since invented by myselfand others,
together with an Appendix on Galvanism, con-
tammg some of the most familiar and interesting
experiments on that subject. - My original in-
tention was to have translated the whole of the
three volumes alluded to, but my professional

occupation caused such interruptions that I con-
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ceived it most advisable to adopt the present
- method, wiz. that of leaving out what I thought
could be best spared. ‘

With regard to the plate electrical machine I
shall here say but little, its syperiority being
umversally allowed by every person conversant;
in the science, w__ho has witnessed its effects,
Some of the experiments in this work will shew
that they are such as have never been attempted
with eylindrical machines, or with those of any
other construction. See PART VI and VII.
And fora f’arther account see C(l?‘])ll(;?é' Ditroduc-
tion to Blectricity and Galvanism, published
1803, by 4. Pizzllzps Great Russel Street,
Co'vem‘ Garden. =

Wlth regard to the theory, wmch I have ad-
vancod in Part I, it will be found to coincide
with that of Franklin ;. but whéther or no i;c 15)
the true theory I do not pretend to determine.
I can. only say that all the experiments thh
which I am acquainted can be more easily ¢ ex-»
plained by it than by any other.
- I have endeavoured to arrange and methodize

th’e experiments so as to render them easy and
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'pleaemg to the 'Xoung practmdner n hopes that
it wﬂl lead fresh admirers into a walk where such
'Wlde scenes of ‘interest and  amusement are
continually unfoldmg themselves I shall con-
~ clude with obsgrvmg, that in publishing the
present: Treatise in my native country .I ‘feel. A
considerable diffidence; arising from the con-
sclousness that\my- language, in many parts, from
‘having been so long accustomed to speak a
foreign tongue, may offend the ear of my reader.
However I will vfentufe to throw myself on his
liberality : and in soliciting his indulgeﬁce, )
farther plead my occupation as an artist, and

the varmusmtex ruptmm I must have exper xevced

from that source, in defence of a anv othex errors
L
which may be perceived.

JOHN CUTH BERTSOTY,

o g

54, Poland’Street, Soho.
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PART THE FIRST.

OF THE NATURE, GENERAL LAWS AND PROPER-
TIES OF ELECTRICITY.

SECT. I

THE term electricity is derived from electron,
a Grezk name for amber, which, when rubbed,
will attract light bodies; but this term has
since been extended to signify this attractive
power which can be communicated; or which
also resides in other bodies. We are not yet ac-
Quainted with any body in which, as is supposed,
it does not reside, in a greater or in a lesser de-
gree; but it is imperceptible in all, till pro-
perly excited : in some by friction, in others by
B
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heating, oxidation, &c. And there are several
bodies in which it cannot be made to appear
but by other excited bodies. Electricity passes
freely through the pores of some substances, and
not at all through others: the first of these are
called non-electrics, or conductors; the latter
electrics, or non-conductors. Non-electrics, or :
conductors, are all sorts of metals, vegetable and
animal matters, &c. Electrics are air, am-
ber, glass, sealing wax, sulphur, pitch, silk,
dried wood, tourmalins, &c. These bodies are

_easily excited so as to make electricity visible to
our senses, by rubbing; but if any of them be
wet, either by the dampness of the weather, or.
by other means, they lose that property till the
wetness is removed: so that when they are to be
used as non-conductors, they must be well
rubbed with a dry cloth, to clear them from all
moisture. , 4

1. That quantity of electricity whiche seems
to lie dormant in all bodies, is called their na-

“ tural quanmtity; and this, though , doubtless, al-

“ways in 1fotion, would remain impercceptible, if
not disturbed. It is roused in all electrics, and in

some condtictors likewise, by rubbing; in both
by excited electrics approaching them; by which _
they gain a power of attracting and repelling
light bodies. _ By being more strongly excited,
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there will appear in the dark a light upon their
surface ; and this light, if glassis made use of,
* will fly to the hand, or to any conductor held
near it. This luminqus fluid is electr1c1ty,
drawn from the ground through the person
who rubs the glass; by this means, it gams
more than its' natural quantlty, and repels
it to any conductor that may be near it, to :
restore an equilibrium. Since all bodies have
~ their natural qu:intity of electricity, we can not
add to that Aquahtity, unless we take it from
another : so that, by exciting electrics, we rob
one, and give it to another: that which we rob
gains an attractive power for electricity, and that
to which we add acquires a repulsive one. In
these opposite states, they act with mutual
force to restore an equilibrium; and this can
not be prevented, but by making the excited
electric throw its superabundant electricity in-
to a cpnductor surrounded by electrics; and
then being by some means enclosed, it is pos-
sible to detain it for a time, by making the
electric give it to a conductor, standing Jpon
electrics, which is called insulating; and here
the drier the air, the longer it will -remain ;
but the air is always mixed with conducting
particles, which assist its escape.
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111. When a body has received more elecn i
mty than is natural to it, it is said to be electri-.
fied posmvely ; and when it has less than its ¢
natural quantity, it is negatively electrified.

iv. Two bodies, being equally electrified po-
s1t1vely, they will repel each other; but if one be
miore strongly electrified than the other, they
will attract one another; .if one b'od}‘r'be electri-
fied, and theother not, they will also attract;
if one be electrified posmvely, and the other
negatlvely, they will also attract ; ; if the bodies :
- be negatively electnﬁed equally or unequally,
they will act upon each other as when positively
electrified.

v. Different sorts of electucs have, “when
~excited, different propertles of electrifying. By
exciting glass, it gains an additional quantity of
electrlmty, and becomes positively electrlﬁed if
any conductor be made to approach it, it will re-,
ceive part of that electricity, and consequently
will be posmvely electuﬁed if insulated; ‘but if
sulphur or sealing wax be excited, they gain no
addnlonal elect1 icity, but lose their natural quan-
tlty, and become negatwely electrified. If any
insulated conductor be brought near them, they
attract part of its natural electrlcncy, -and, if
insulated, it becomes neO‘atlvely electrified.
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vi. We are accustomed, but rather impropers
iy, to say negative and positive elecfricity, which -
- embarrasses most learners, as it c'ertainly implies
two different sorts; but what is to be under-
stood are the two different directions which
. the electrical® fluid ta_k'es, viz. from or to the
body electrified. When any body is electrified,
and it is asked, what sort of electricity it was.
electrified with, then certain experiments, which
I shall mention in their proper place, must be
tried, to prove whether there is a redundancy -
or a deficiency of electricity in that body. If
there be found a rédundancy, then the body
'was electrified with positive electricity; if there
. be a deficiency, with negative electricity. ‘

vi1. Glass is absolutely 1mpenetrable to elec-
tricity, though some former writers have very -
strenuously asserted the contrary, and thought
that they had proved it by experiment; but
it will be here found  that - they have deceived
themselves, by making experiments without
that_caution -which is absolutely necessary in
establishing a general rule.

viir. Electricity entersin, or flies from, any
thing pointed, more readily than into or from
round or flat surfaces. This may be occasioned by :
the air; as it is an electric, and may be probably
more condensed upon flat or round surfaces than
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at points. An nsulated conductor having a
point at each end, and an excited electric belng
held near to one of the pomts, little or no
alteratlon can be percelved because it will run
off from one point, as fast as it is received by
the other; so that conductors, whlch are in-
tended to retain electrl(:lty must be round and

as free from points as po:mble Insulated con-

ductors, being electrified, l)ecome nearly the
same as excited electrics ; they will then attract
* and repel light bodies, give or take sparks agreea-

bly to that sort of electricity which is commu- ,

nicated to them: the only difference is, that, at
the approach of conductors not insulated, they.
will part’ with all their electrlclty at once;
whereas, excited electrics only do so partially,
wiz. at the plaee touched by the conductor
thus the sparks from excited electrics are not
so dense, nor the explosion so loud, as from
insulated electrified conductors. :

- 1x. Electrics being brought in contact with

excited electrlcs, will not. destroy their electri- -

c1ty, hence they are called non—conductors,
that is, because they will not conduct the elec-
_ trie fluid.
. If electri icity be strongly communicated
to 1nsulated animal® bodies, it is said to quuken
the pulse and increase perspiration.

¢

-
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x1. The growth of vegetables s also said to
be quickened by electr1c1ty

x11. By covering glass with any sort of metal,
on both sides, that is, coatlng it, and then elec-
tricity being strongly communicated to one side,
it is called charging, while any'conducto‘r is in
communication with the other, and a communi-
cation being afterwards made between those two
. sides, it is called discharging, and then a flash of
electric light will appeai, attended with a report
in proportion to the communicated electricity.
If it is discharged through animal bodies it gives
a very painful sensation, which is denominated
the electrical shock. If the coated glass, be
large ‘enough, it may be charged so as to set
_fire to gunpowder, melt metals, kill animals, &e.

xiu. The terms charging and discharging are
here made use of in comphance Wlth custom,
and for want of others more. suitable. ‘I shall
here eaplain what is meant by them.

xiv. By charging coated glass, we mean the
adding of electricity to one side, and letting its
natural quantity dlscharge itself from the other;
and when there is so much added to one 51de
that it can not take any more, and as much of
its natural quantity gone from the other side, it
is then said to be charged: By discharging, is
meant, the letting that additional quantity of
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electricity depart from the side to which it was
added, and letting that quantity which had
left the other .s‘idé, return. , This s done by -
.connecting the two sides with conductors,
‘which catises an explosion, and it is then said
to be dlscharged When any coated glass is
! charged for mstance a bottle, there is, with
respect to the bottle 1tae}f no additional quan-
tity of electncny givén fo it, ner any takén.
“away : there is Just as inuch electr1c1ty, and no
more, within the bottle after it is charged, as
- there ‘was,’ within and without before it .was
charcred All that is done, is that the natural
quantlty of electr 101tywhlch the bottle contained,
in and about itself, before it 4vas charged is when
charged, contained on one side only.- To under-
stand this better, suppose a coated bottle i m its -
natural state, on the outside to contain a hundred
particles of electrieity, and withinside also a hun-
dred; then charge this bottle in the insitle posi-
: tiirely,anditwillhavet\vo hundred, and theoutside |
norie: that which it had being transferred. To Te-
store the ethbrlum to a charged jar,acommuni-
cation must be formed from without the bottle,
“between the outside and inside; by a conductor
touching the outside first, and while it is held
"in contact, or nearly so, with the outside, make
it apprbach the- inside, and it will be restored
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with an inexptessible velocity angl violence; or
if each side be touched alternately, the eth‘.
brium will be restored by degrees.

xv. No more electricity can’be forced into

- the inside of a bottle than can leave the outside;
nor can any be forced into the’ inside,- when
none can be obtained from the outside. Again,
no electricity can be drawn from the inside, un-
less an equal quantity can, at the same time,
come to the outside; and none can come to the
outside, unless an equal quantity is taken from
the inside, so that a charged jar contains at the
same time a plenum of electricity and a vacuum
of the same fluid. .

xvI. The shock to the nerves, or more pro-
perly, convulsions, is occasioned by the sudden .
passing of electricity through the body, from
the inside to the outside of the bottle.

xvil. It has not been found that the electric
shock %occupies the smallest sensible space of
time in being transmltted to the greatest dis-
tances.. . S

xvii. The electric shock, as also the com-
mon spark, displaces the -air through which it
passes, and if its passage from conductor to con-
ductor be interrupted by nen-conductors of a
moderate thickness, it will rend and tear them
to pieces in its passage. ‘

C
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- x1x.. Electricity and 1ightening"are in all res-
_ pects the same thing. _ Every effect of lightening -
may'be produced by electricity, and every ex-
periment in electricity, -may be made with
ho"htemng, by conducting it down to any conves .
nient place, by means-of insulated pointed rodss
but rods aré not so proper for this purpose as
kites, because they cannot be erected so high as
kites' may be made to fly, and I have always
found, the higher they fly, the more electricity
is produced. There is no necessity to wait for a
thund_er—étorm, or any other appearances of
lightening in the air, when there is wind enough
to raise a kite: I never failed to collect sufficient.
electricity, to make an experiment, either from
the earth, in its. way to the higher parts of the
atmosphere, or from the higher parts of the at~
mosphere to the earth. - When we have
it in its passage from the earth to the: higher
parts of the atmosphere, it is then calledinega-
tive electricity, because it leaves all bodies then -
electrified *by it in a negative state. In its pas-
sage from ‘the higher parts of the atmosphére to
the earth, it is called positive electricity, be-
¢ause it renders all bodies, then electrified by it,
in a.positive state.
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PART THE SECOND.
DESCR{PTION OF TI%E PLATE E'L’ECTRICAL.
v *  MACHINE¥, ;

PL'T. fig. 1. A C D represents the ma-
chine with its prxme conductor in a posmon for
simplé electrification ; C D is a square piece of
mahogany, which forms the basis of the machine,
about two feet long‘, one broad, and an inch and
a half thick; ghis a straight wooden stile glued :
fast to c: at k 1 is another stile, not glued as the
former, but fixed by three screws, one at the
front to draw it close to C D, the base of the
machine, and two under the bottom, to draw
the stile downwards 'npon the bottom, in"order
that 1t may be secure agamst any motlon mn
Isa cross—plece, which forms the top of the frame,
screwed fast to the two stiles by two brass screws,
which pass through the cross piece mio h K, by
which means it can be drawn so tlght as to
secure it from any motion; o, is the spring frame,

* For a short and concise account of the progress made
i electrical machines; see Carpue’s Introduction to Elec-

bricity,
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which 'contaircls the. iipper pair of rubbers, and
~ 1s screwed to A by a screw P; q isalko a
. spring-frame, which contains-the under pair of
rubbers: r r is prepared silk, sewed to each rub-
ber, seen separaté at fig. 2; atw is the prime
conductor; wex is a solid stick of glass, which
serves to support, and also to insulate the con- -
ductor, the end w is mounted with brass, which
screws into the centre of the large ball of the
conductor; Y y is a round glass ‘plate, fixed up-
on an axis, one end of which turns in a hole
in the stile g h, and the other runs through a
hole in the middle of the stile k 1, and is turned
by means of a winch z, which causes the plate
to revolve and pass between the. rubbers fixed at
the top and bottom of the frame of the machine.

Construction of the Rubbers.

Fig. 3 represents the spring-frame of the

upper cushions on one side, and the silk, for the’
* sake.of distinction, is taken off; o, is the screw
seen at fig. 1, which passes through a, and
screws into the opposite spring, by which it is
keld fast in its proper position. Fig, 2 repre-
sents a single rubbgr with the silk flap; this is.
covered with red leather, and.stuffed with slips
of woollen cloth; then a piece of silk properly
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prepared and-cut to the shape, as may be under-:
stood by the figure, is sewed fast to the middle
of the rubber. - By turning o, ene way it will -
draw the rubbers close, and by turning it the
other, it will loosen them..“As it is difficult to
get at the head of this serew, and turn it with
the fingers, there are holes made at the side of
the head of the screw, in whieh the end of a wire
‘may be'put; it may then be easily turned. To
fix this to the frame of the machine, as is repre-
sented in fig. 1. open the rubbers to about the
width of half an inch, then slip thern upon the
plate so that the top comes close under fig. 13
then put the long screw P, through a hole in the
cap of the machine, and screw it into the top of
the frame of the rubbers, very tight, taking par- -
ticular care that the plane of the rubbers applies
to the plane of the plate; this will hold the rub:
bers in their proper place; m is a wire, from which
proceeds two or three silk cords fastened to the
edge of the silk flaps, which'serve to prevent them
adhering to the edge of the plate whilé turning.
The rubbers q are constructed “eiz.i'ctly the
same as those already described, but are different
in their application to the frame of the machine.™/
The piece a b, fig. 4, which fgrms the bottom of
the frame for the under rubber, is cut open from
one side quite fo the centre of the piece, and at
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the bottom of the frame of the machineis a piece
of brass placed upright with a male screw; to
which is fitted a nut with a female screw, having
holes at the edge for the convenience of serew-
ing it tight, by means of a wire; the twosides
with the rubbers being placed upon the bottom
of the machine, so that-the upright brass pin
goes into the groove, and is there screwed tight.
by the female nut. :

Construction of the prime Conductor.

a t w is the prime conductor; w is a large
brass ball with a shank abeut an inch long, fit-
ted into the eylindric part, so that it may be tur-
ned for the purpose of p}aéing the hole, which
is seen at one side of the ball, in any position
that the experiment may requjre. This hole
will be faund useful for various purposes. The
eonductor is -supported and insulated by the
solid glass eylinder w x. If required, at any
time to° be taken to pieces, the cylinder
part of the conductor must be unscrewed: from
the large ball, where there iIs a square nut,’

“which being. unscrewed, W X may be taken out,
one end of the two receiving arms or tubes t a
is screwed into the large ball by w, one having a
left-handed screw, so that the arm may be sup-
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poﬂed by the shoulder to prevent it falling by
its weight, The two cross. pieces fronting the
. plate with two or three points to receive the ex-
cited ﬂuld, are each screwed on to their respec-
¢ tive arms, one with a right-handed screw, the
other with a left-handed one, for the same pur-
pdse ‘as the screws at the other end of the arms.
The end x of the glass eylinder is mounted with -
a joint, which fits into the frame of the machine
opposite the hole in which the axis moves. | .

Conm uctwn of the discharging Electrometer.

E F ﬁg 1 represents the electrometer screw--
ed to the machine as when in use. It isa solid
stick of glass, mounted at each end with brass;
the mounting of the lower end has a hole near
the middle, through which a screw passes, and
connects it fast to the end of the bottom, of the
maching, as is represented. This electrometer is
very serviceable, particularly in medical cases,
to govern the degree of strength of either shocks
~or sparks; and also in philosophical experiments
for the same purpose, by altering its distance
from the .knob a of the conductor; at the lower *
end is a finger-screw, to keep.lt tight when it is
placed at its required distance. The farther the
ball E, of the electrometer, is placed from' the
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knob a of the conductor, the stronger will be the

shock or spark prowded it 1s not beyond the ‘

strlkmg dlstance

.

Description of the Plate, Electrical Machine,
constructed fm posztwc and negative Experi-
- ments.

Pl 2, Fig. 1, A C D represents the ma-
chine for p'ositive' electrification, described page
11, with the difference only, that it has a
glass winch, z, instead of a metal one. For
negatwe electrlclty, it is placed upon a stool,
with three glass leggs, made to the shape of the
basis of the machine, and so contrived, that
it can be removed at pleasure from the stool,
and be used upon a table, wheén the negative
part is not required. O D is the negative con-
ductor. . If a coated jar, q s, be placed with its
inside contiection’ in contact with o, by the
help of a‘sliding table, as A B, fig. 3, and
another at fig. 2, when the machine is n
motion, they will both charge at the same time:
the first will charge negatively, and the other
‘positively; and when charged high enough, if
their outsides have a metallic connection, the
positive charged jar will discharge ‘itself into
that which is negative, flying from a, to p, and-



17

both the jars will be discharged. The negative
conductor is fixed to the basis of *the machine,
 in the same manner as the ‘discharging electro-
meter, both of which can.be removed at plea-
sure,

a

The Method of making ﬁma?gam. .

- Take one part of tin and zinc, melt them in
a crucible; and pour them on two parts of mer-
cury, Whlch isjput into a wooden box made for
the purpose ; shake the box till the metals are
cold. The amalgam is then to be pulverlzed 1h
a metal mortar to a very fine powder, and after-
.wards mixed with a sufficient quantlty of hog's
lard, to make it mto a paste,

How to clean or amalmmzze t/ze Rubber s, and
10 put the Machme n aood acting -Order,-

Unscrew P, fig. l.'pl. 2, and take ‘it out,
therr turn the winch a little towards y, and, the
~rubbers will come out from under m.n, when
they may be drawn off from the plate; take
out the under rubbers, by .means of a -wire
turn the round nut at the bottom till the rub-
- bers are loose; . when the-winch is turned, they
will come out of their-places; unhook the two
g L D k
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silk strings,”and the rubbers may be reIeased
from the plate, as the othexs To separate the
rubbers, take out the screw o, ﬁg 3, pl. 1; then
‘the side sprlngs with each rubber may be sepa-
rated so far that they will admit of sufficient
separation to, be cleaned and amalgamized. If
the rubber and the silk be not very dirty, slight
rubbing with a dry linen cloth will be sufficient,
* and then a little amalgam Ama'y. be spread very
thin on the flat part of the rubbers, just cover-
ing the seam, but not rising abowe the silk. "It
- must be spread on .with a knife, or any other
kind of instrument that is flat and smooth. If
the old amalgam should be very thick and une-
qually laid on, it is necessary to scrape it off
and put oni fresh: greatexactnessshould beobserv-
. edinlaying it on of a proper thickness. It ought
to be so laid on, that the suiface of the amal-
gam Is eépial with- the surface of the silk, and no
openings or, separations‘between the ampalgam
and the silk. This being done to all the rub-
~ bers, put them again int6 the dove tails, and the
screw o, mto its place; the glass plate must be |
Cleaned with a little whitening or a linen rag, or
what is better, powder- blue; then put one pair
of rubbers into their places as they were, and give
them their proper pressures by screwing .o
tighter; then turn the plate Bris,kly round, and
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hold your finger or side of your hand close to
the plate at the end of the silk flaps, the con-
» ductor being turned up, or taken away, and
sparks will fly very ‘abundantly to it; “if* not;
turn the screw o, 'ill you find that it does, “and
that it does not ‘increase by screwing tighter;
then put in the other pair of rubbers, and follow
the same rule, wipe the greasiness off the plate;
-which is occasioned by the amalgam; let down
the conductor into its place, and it will be found .
to act very powerfully: When its greatest
acting power is required, it is necessary that

each pair of rubbers should 'éxcite the plate
equally; to prove this, take fig. 4, pl. 2, which
is a leyden phial, with its inside connection wire
‘bent, as may be understood by inspecting the
figure; take hold of the coated part in the hand,
and hold it so that the part a, of the wire nearly
touches the glass plate just at that part "where
the Sllk flap ends; then turn the winch, and the
phial Wlll charge and discharge itself from the
end of a, to the outside coating; in one turn of
the winch. Note the fiumber of discharges from
_ a'certain number of revolutions, if it isa single
plate machine of two, feet diameter, it will cause
two discharges in one revolution; then hold it
to try the action of the other rubbers; if they
cause the same number of discharges in one re-
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volution, or in a certain number of revolutjons, as
the other rubbers, their : acting power is equal ; but
if this should not happen, the pressure of the rub-
bers must be increased or decreased, or the face of =
the amaloam altered, till they are equal “A two
feet plate machine never requires more friction
 than that which requires a weight of eight pounds :
hung upon the winch when i in a_horizontal posx-
tion, to move it; if it reqmres more, 1t 1s not
properly amalgamized.
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ELECTRICAL EXPERIMENTS,

- SEA

Electrical Attraction.
| 00 o R Lk
Having put the machine in good acting or-
der, according to directions given in page 17,
turn the winch, hold fig. 1 near the conductor,
the feather will be attracted, and stic.!( close to it
- as long as the turning is continued.

Rationale—The electric fluid is drawn upon
the glass plate by the action of the rubbers at
the point of action 'only,' from all conducting
bodies in connection with it; and by the action
of the glass, where the friction ends, it is repel-
led off into the prime conductor . “which_attr acts

the feather and makes its way along the thr ead _

to the person who holds it to the glound and
restores the equilibrium. Page 2, § 11.
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- Electrical Repulsion.
" Exp. 2.

Put the end of fig. 2 into any of the holes i . .
the knobbed ends of the prime conductor, turn
. the winch, the pith ball b e will be repelled and
remain at a distance from each other.as long -as
. the machine is in motion.

Rationale—The pith balls being in conpec--
tion with the prime conductor by means of the
thread, they become equally electrified with'1it,
consequently repel each other. Page 4, § v

" Electrical Repulsion and Attraction.

‘Exp. 3.

Put the end of fig. 3 into the side hole of the
Jarge knob at the end of the prime conductor,
« when turnedso that the wire can stand upright,
the hairs will then hang downwards by the sides
of the"wir.e; but as soon as the machine is put in
inotion, they will rise upwards and be repeﬂed-
_ by the conductor_and by each other, if a hand
* or any conducting Body be held near them, they
will be attracted by it. :
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Rationale—The electr1c1ty bemg by the ac-
tlon of the plate condensed on the prime conduc-
> tor and wire, the hairs are repelled from the
sides of the wire and the conductor; being all
positively electrified, they repel each other.” If
any conductor be made to approach the hair, it
will be attracted by it, and stick ‘close to it, to
deposit the overplus of electricity forced into
it by the primhe conductor. Page 4, § .. -.

Miscellaneous Experiments.

Electricity passes freely along non—electncs or
conductors,

Exr. 4.

Take a piece of metal, or any vegetable in its
natural state, or any ]1v1ng animal, set it in con-
tact with the prime conductor; if the machine
be turned, no sparks can be drawn from the prime
conductor; take them away, and sparks may be |
drawn as usual, which p]ainly shews that the”
electricity had left the -prime conductor, and
made its escape along the body, which was pla—
ced in contact with it. Page 1, { 1. .

Electricity does not pasp along electmcs or
non~conductors .
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Exep. 5.

Take any of those bodies called electics or *
non—conductors, render them free from: all mois-
ture, set them:in contact with the prime conduc- :
tor, ‘turn the machlne, and the sparks will be
as long and as strong, as if there was nothing-in
contact aith it;~which could not be the case if
théy admitted the -electric fluid to ‘pass along
them, 4s in the last experiment. " Pagel, §1.

..

T
-

EXI?. 6. « : ;

Take the wire n, fig. 6, set it in-the side hole
+ of the prime conductor with its point upwards,
upon Wh}ch place the wire o, so that its bent ends
lay. horizontal; turn the machine, and the wire
will turn round in.a contrary. direction to the
way its pomts are bent; with a yery. quick mo-
tioni ; if the experiment be done in the dark,
* there will appear a brush of electric light at each
“point; but by its qulck motion it w111 appear as
a c1rcle.

. Rationale.—The motion of the wire o, is oc-,
casioned by the actien of the electric fluid against -
the electrified air near the point.
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The e{ectric‘al Planetarium. .
Exe. 7.

Annex to, the prime conductor fig. 7, com-
monly called the electrical planetarium, by
means of a metal chain, or conducting silk cord,
as represented in the plate : which must at least
be two feet and a half long, because the action
. of the machine will otherwise influence its mo-
- tion, when standing near the conductor. The
cord must likewise hang with a bend downwards,
otherwise the earth and moon will be attracted,
and interrupted in their motion. Set the plane-
tarium so th‘atl B, stands nearest the prime con-
ductor, with the moon between the earth and
sun in a right line. Turn the machine, and the
planetarium will begin to move—the sun upon

its axis, the earth round the sun, and the
" moon round the earth and sun. ‘

The inclined Plane.

Exr. 8
Fig. 4. Connect either of the wires of the in-
strument with the prime conductor, and lay the

" E
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cross needle as is represented in the.ﬁgure; turn

the machine, and the needle will move upon its

axis‘with a velbcity sufficient to occasion it to as-

cend to the top of the inclined plane, by the same

cause as ga\}e motion to the two foregoing instru-

ments. : : :
Exr. 9.

Take a little bit of cotton,.or- a very light .
downy- feather, lay it upon the palm of your
hand, and hold it about four or five inches
from the pume conductor; turn the ma- 7
chine, and the cotton or feather Wlll fly to the -
prime conductor, and frem the prime conductor
to the hand, with a very quick motion, and con-
tinue as long as the machine is turned. -

Rationale—The prime .conductor being
strongly electrified, attracts the unelectrified
cotton or feather, - and electrifies it, then repels'
" it to the nearest- conductor, wiz. the ‘hand;
there the cotton, or feather, deposits its electri-
city, and is again attracted by the prlme con-
ductor.

. _ Bells rung by Electricity.

Exp. 10.

Take fig. 8, hang it to the prime conductor,
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by putting the brass pin into the hole at the end
of the prime conductor, sothatthe bellshang hori-
! zontally, and that the chain which goes from the
bottom of the bell may touch the table—turn the
thachine, and the bells will begm to rmg—hang _
the “chain that goes from the middle bell by -
its hook, upon the top of the frame, and the
bells will cease ringing, though you continue to
turn the niachiﬁeftake the hook from the
frame, hold it in your hand, .and the bells
~will begin to ring again—fasten a silk thread
to the hook, hold it in the hand, so that the
chain does not touch the table, and .they Wlll
again cease to rmg

R’ationdle.—-Thé bells e g hanging in metal
chains, are electrified from the prime eonductor;
but the middle bell and the two clappers are
not electrifiéd, because they are hung in silk,
‘but are attracted by the electrified bells e g ; be- -
coming then electrified, they are repelled to the
middle'bell, depositing their electricity, which
passes off by the chain to the table, they are
again attracted, and repelled, and the ringing
_continued—when the chain is hooked upon the
ﬁ‘ame, the middle bell be"omes electrified, as
well as e g, so that the clappers being equally
attracted by the three bells, must remain still—
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~ take the hook from the frame, and hold it in the
hand, ‘they will then begin to ring as before—
for the same reason, the electric fluid, which
is thrown upon the middle bell by the clappers,
o immediately runs_off, through the person that
holds the chain, to the ground; but by taking
 the silk thread in the hand; they will agaln stop,
because the middle bell has no means'of parting
with that quantity of electricity, which it has

received fmm the clapper, being stopped by -the
silk, ' d :

Exp. 11.

Fig. 10, pl. 11, represents a set of bells, which
will also ring, when eleetrified—place them so
“that one of fhe four brass balls is in contact with
the prime conductor—turn the machine, and they
will begin to ring, because all the bells and dap-
_persare hung in silk ; all the bells except the mid-
dle one are connected by conductors to the table;
the electricity being stopped in the centre bell, it
attracts the elaippers, and they are repelled to the
outside bells, where they deposit their electrici-
~ ty, and it is again ?.ttracted; but if the chain,
which hangs from tl}‘;e outside bells, be hung or
held up by a silk thread, they will ring or not at. |
pleasure, as in the last experiment. .
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Exp. 1 2

- Takek, ﬁg 11 hang it upon the conductor,
~ and set the brass sliding stand m, directly under
it, upon which place a large metal plate I, and
lay a little bran, or sand, upon it. The stand is
made to slide, and the best height will be found
by experiment; turn the machine, and the bran
will be attracted and repelled, so quick, thaf the
miotion is almost imperceptible, and appears like
a white cloud between the two plates If in the
place of bran, you put little images cut out of
paper, they will appear to be animated, dance,'
and exhibit very smgular motions.

Rationale.—The electricity being communt-
cated to k, it attracts the nearest and lightest -
particles of the bran, which also become electri-
fied, and would be repelled back tol, butin their
passage they meet with other, particles unelectri-
fied, and the repelled particles deposit their elec-
tricity in the attracted ones, and are repelled back, .
before they arrive atk. This appearance depends
upenthesame principles astheringingofithe bells,
but the irregularand quick motionis occasioned by
‘the multiplicity and minuteness of the particles—
the dancing of the images \arises from the same -
cause, byt they seldom reach the upper platek,
because the sharpness of the edges of the paper
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makes them capab]e of recelvmg electr1c1ty
enough to be 1epelled back, before they reach

the electrified plate k.

) * Exp. 13.
Také n, fig. 6, '~§nd put it-into the hole of the
i prim;a conductor with 1ts poiht upwafds, ‘“upon,
which set the head fig. 13—turn the machine,
and the hair of the head will be repelled, so as
to stand upright, and will have the appearance of
a person in a great fright—hold a‘l)oint to it, and
the hair will di‘op; the poiht Being taken away,
it-will rise as before. i

The reason of the hair rising, see exp. 3.

S

Exp. 14.

Fig. 14 being made fast to the prime conduc-
tor by means of the end. d, which must be put
intothe side hole of the conductor, place urider.
it the brass foot and plate used in experiment
12—the plate must stand exactly parallel to the
rinfy fig. 14, and at about half an inch distarice;
then take a light glass ball, and lay it upon the
< lJarge plate in the ipside of the ring—turn the
machine, and put the glaqs ball in motion; it
will run round in the inside of the ring, and:
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continue as’ long as the machine is turned. If’

the glass balls are well made, t-'hey will fun on the
outside as well as the, inside of the ring.

Rationale—Tle balls turn round, because that
side of the ball;which is in contact with the ring,
_is electrified and repelled, the other side being
unelectrified, is attracted, electrified, and repel}ed,
so that it iskept in continual motion, and in con- .
tact with the electrified ring.
. Exp. 15. y
Take fig. 15, being a small pail with a spout
near the bottom, which has a hole just sufficient
to let the water out by dvops; fill it with water,
and make it fast to the prime conductor, by put-
ting it into one of the holes. Turn the machine,
and the water which before descended from the
spout only by dro'ps, wilk ﬁy from it in several
stream§

Ratzonale —The electrlclty bemg condensed
w the conductor,- pail, and water, and finding
its éasiest escape from the small end of the sy--
phon, is then driven out with great force—the
water being a conductor, is taken with it to the
nearest conductor, and by tle repulsive power of .
the electricity it is divided into several streams.
If this experiment be done in the dark, the
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streams of water will appear like streams of fire.
Lay your hand upo'n the prime conductor; while
you continue turm:ng the muchine, the streams
will be converted into drops as gt\'ﬁrst, the elec-
tricity finding a more easy passage to make its
escape Into the hand, and '_tﬁrough_ the body, to
the ground. ° 7 ‘

To draw the clec?ricql Spark from the human
< Body.

v\.EXP. | AN

'],"ﬂké_the insulated. stool, wfpe the legs very .
(._ll‘);' with a clean cloth, and the stool its=lf free
from dust; set it in‘a convenient place upon the_
floor,, where there is no conductor near it; make
a metal chain or wire, fast to the prime conduc-
tor; let any p‘ersoh stand il'pbn the stool, and
take the chain in ‘his hand; hold it so .a¢ not to
touch any. thing ‘but the prime conductor ; the
person standing dpon the stool must have no
communication with any thing but the prime
conductor, even his glothes must not touch any

* thing—turn the machine, and the person will be
strongly electriﬁed/ ‘without feeling any altera-
tion in himself; and if any other person or sub-
stance be made to touch the electrified person, a
spark of fire will fly from him. il
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" Rationale—The electrified person makes a
part’ of the prime conductor, being connected
with it by means of a chain, and msulated by
. means of the stool he receives, and retains in
his body the electricity which comes from the -
machine, to the prime conductor' and parts with
it on being touched by -any conducting sub-
stance. :

The, electrical: Kiss..

Exre. 17. i ;
; i e i
The electrified person in the former experi-
ment being a lady, may challenge any gentleman,
not acquainted with the experiment, that-he
_will not be able to kiss her in that situation, al-
- though she may incline t6 meet him. If he ac-
* cepts-the challenge, and the machine turn while
they are inclining their heads to kiss each other,
provided their clothes do not touch before their
lips meet, a spark of fire will fly from the lad) s
to the gentleman, Which wxll be suré to make
him “draw back w1thout ’aecomphshmtr ln\ :
desxgn
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Spirit of Wine fired by the clectrical Spark:

b4

Exp. 18. |

Let the insulated pe'rson, in the two former
experiments, take in his hand a spoon, or fig. 13
. filled with rectified -spirit of wine warmed; et
another person barely touch the spirit with' his
finger, as quickly as possﬂﬂe, a spark will fly
“-out of the spirit, and et it on fire. The chain
being taken away from the conductor, put the
shank of ﬁg'.' 13 in the hole of the prime condue--
tor; if any person present their ﬁnger wetted
w1th spirit, it.will also take fire.

The elec'ifi’cal Sta'r.

Exp. 19. el
Introduce the 'k)li;nt end of the wire n, fig. 6,
into the hole of ‘the prime conductor, upon
which, setfig. 19; turn the machlne, and flames
_of electricity y will ﬁy from each point, resembling
a star. If it1s turned round upon its center,
the flames will appear as one continued cirele of °
fire. (
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Exp. 20, ~ ¢

Let a person standing upon the insulated stool,
tdke a piece of money between his teeth, and if
a person standing uponi the ground touch it,
the spark will be $0 pamful to the ‘person who
holds the. money, that he seldoni fails to let it
. drop, provided hls hps do not touch it at the -
same time. .

E‘{P 21.

Flg 16 being half full of water and air con-
densed upon it, afterwards insulated and connec-
ted with the prime conductor; .on turning the
cock the water will fly out of it in several di-.
vergmg streams, but if touched by the hand,
the streams Wlll unite; the hand being taken
“away the water will diverge as beﬁn:e

-
-
)

Charging and discharging 'éqated glass.
. ‘EXP- 22\ .'

Take fig. 17, screw out the brass wire q s;
wipe the uncoated part of the jar- with a elean
dry ‘cloth; screw the brass wire in agam ; set the

" bottle so near the conductor, that the ball r may:
stand at about a quarter of an inch from the ball
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of the pume conductm ; tu1 n the machine, and
the electric ﬁle will be seen to ﬂv from the end
of the prune conductor to  the brass ball, and
from thence 1t will pass along the wire into the
inside of the bottle. - When no more sparks are
seen to pass, the bottle will be charged; take
the bent'vmre or discharging rod, fig. 5, in your

“ hand, and hold one .end close to the coating,
LeepmG it there till you cause the other end to
touch the ball r, and the bottle will be disc harged
with a ond report and flash like Jightening.

-

The electricat Shock.

The bottle 1emammcr as in the last expelia
ment turn the machine, till the bottle has re-.
ceivedtabout twenty sparks; take the charged bot-
tle in one hane by the coating; and with thé other
touch the ball =, and a shock will be felt, occa-
sioned by the electric fire passing through the
body, from the inside to the outside of the bot-
tle, which, in the former experiment followed
the wire fig. 6. '

¢
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L]

T }’zc elcch wal Shoc?c gioen to. any numbor of
e * Persons.

Exp 24 *

: The bottle belng char ged asin the formerexpe-
Thnent, let any number of persons join ‘hands,
—the first with' one hand touching the out-
side of the bottle, and the last, with one hand
touchlng the ball r, and all will recelve the shock
at the same. time.- -

To give the Shock to any Number of Persons, by
* Means of the Electrometer, EF, fig.1,pl. 1.

Exr. 25 :

Let ény number of persons join : hands, the
first with one hand taking hold of the conductmg,
silk cord ‘fastened to the electrometex at F, and
the last person with one hand taking hold of the
same kind of silk cord, which is connected with
the outSIde of the bottle; turn the machine, and
when the bottle is 10aded highenoughto dlschartre
fromthe prlme conductorto theelectrometer, they
will all feel the shock at the same time, the elec-
trometer being previously fixed so that the ball
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F stands at about a quarter of an inch distant
from the knob of the conductor at a.

To conﬁnc the Shock to any ])arncular P,art of
_the Body. -

-+  Exp. 26,

Suppose it is required to give a shock from
the ancle to the knee, in the direction from the
: ahc}e to the knee—bind a brass chain or conduc-
-~ ting _cord round the ancle, and fasten the other
end of it to the electrometer at F, and the other
chain or cord, which is annexed to the outside:
of the bottle, fasten round the knee; turn the
machine—and-when tlie bottle is loaded high
-enough tofly from the prime conductor to the -
eléctrometer, the shoek will be’ given in the di-
rection required. - If it is proposed to’ glve it in
any other direction, proceed in this manner,
wiz. the part where the fire/is to enter in, must
be connected with-the electrometer, and the part
where it is to go out, with the outside of the bot-
tle.
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To give the Shock with a sqzmre “Pane of Glass
coated in the Middle.

-

Exp. .27..

Take fig. 18, 1ub' it all round the edgés where

it is not coated, with a dry cloth or with Ieather,
- if it is damp-weather, it will be necessary to warm-
it; then lay it flat upon the table. Fix the elec-
trometer at one or two inches from-the conduc-
tor;_let a chain, which is fastened to the prime
conductor at one end, remain upon the coat-
ing; turn the machine four or five times; slide

one hand under it so,far as to touch the'coating;

with the other hand touch the coating on the
other side, and a shock will be felt.

o give a Shock by the magic Print.
Exp. 28. '
- Takefig. 20, and v_viplcﬂi‘t well about the edges,
or rather warm it; then hold the frame by one

side, with the face of the picture against ‘the ’

. prime ~ conductor, turn the machine four or

five times, and it will be loaded then . give it
to the person whom you mean. te receive ‘the



40

shock; let him take hold of one side of the frame
with one hand, “and. touch the. picture with the
other, and he ‘will ;receive a shock. Hold the
picture by the top of the frame, otherwise tlfe
person at receiving the shock, may let it fall.

By adding electricity-to “ome side of coated
’ _O'Idsk, “or electrifying one side ﬁositimly, the
other side loses is electricity W Or is negatively -
elecl)yzed

Expr. 297.

Take A, fig. 18, from ‘the stand, and set it
so that its ball rljiay nearly touch the prime con-
ductor; let the machine make two or three revo-
lutions; discharge the jar with the discharging.
rod,.as in the 22nd experiment, and take notice
of the loudness of the explosion.

EXP 30

.

Screw A, used in the last experiment, upon
its insulated stand, and set its ball in contact
with the conductor.. Nothing being near the
. -outside of the bottle, tnrn the machine exactly -
as before; try it .with the discharging rod,-
and_ it will be found, either not charged at all;
ar much weaker than in the former experiment.
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Exp. 31.

_ »I'_‘et the jar Yemain upon its ii1su]ating stand,,
as in the last e}llperiment'; set it so that its ball may
stand about a quarter of an inch from the prime
conductor, and while the machine is turned, pre-
sent your knuckle, or any conductor about a
quarter of an inch- from the outside of the coa-
ting of the bottle and When a spalk ﬁles from
the prime. conductor to the ball of the bottle, a,

i spark willalsofly from the coating toyour knuckle;

and when no more sparks go from the conductor

to the ball, nor from the coating to your knuc-
kle, try it with the .discharging rod, and you

- will find that it vizaachzi{“ged very high.

J
SO

To evamine whether just as much Electricity
goes from the outside, as is'driven mto the in-
5zde of a coated Jar.. o o

R

EXP 32

Let the jar remain upon it.; msulating stand,
and place it so that its ball may touch the conduc-
tor—take another coated bottle of the same s1ze,
and hold or place it so that the ball, which pr 0-
- jects from the inside, may touch the outside
_coating of A; then turn the machme‘\tﬂl the jars

G_"
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are charged—take them from the conductor,
and set them apart; discharge them both, suc-
ce'esively, and ybu will find by the report, which ;
they will give, that they were both equally char--
' ged the one by.being in contact with the prime
conductor, and the other, by being i in contact
with the- outslde coating - of - that which was in
contact w1th the prime conductor. But as this
method of trying whether they were both equa1-
ly charged or not may be thought not exact

the followmcr 1s more accurate.

- Exr..33,

Charge the two jars as directed in the last ex-

. periment—take the insulated one from its stand,
and setthem bothuponthe table at aboutafootdis-
tance from each other—take an electrometer fig.
18; hold it as is represented in the figure, first
to one‘and then the other—if the cork ball
rise to the same height to each, in that case,
_-they must -be both -equally highly -charged,
and contain an equal quantity of electric fluid.
This makes it evident, that the insulated bottle -
‘has lost as much from the outside, as it gained
in the inside, and is. electrified positively in the
inside, and negatlvely on the outside, that is, an
additional quantlty is given to the inside, and
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just as much of its natural quantity is gone away
from its outéide, so that with respect to the

5 ch?lrg'e, the bottle has neither,more norless elec--
tricity after it is charged, than it had béfore it -
was charged; but it has. more on one side, and
less on the other.” Page 7, § XIV.

One Side of coated Glass, when clzarged, bemO‘
always negative, and-the other posztwe, de- y
pends upon the _fbllowzng Prmczple

Exv 34,

Take the insulated brass ball, fig. 19, being
* about the size of the ball at the end of the prime
conductor; set it ‘as near to A as pOSSIbIe, without
taklnrr a spark when the machine 1s turned. 7
turn the machine, and hold your finger upon B.
When you have turned it two or three times '
round take your finger from the ball B, while
the machlne is in motion, and it will be nega-
tlvely electrlﬁed

Rationale—The prime conductor being posi-
tively electrified, has repelled the natural quan--
tity of electricity from the ball, into the fingers —
in contact with it, along the body to the .groun.df
while in that state, the finger being taken away,
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“the electricity is prevented by the insulated
stand, from eptering it again. Coated glass is
agted upon in the same manner, one side bemg
posmvely electrlﬁed by the prime conductor, re-
pels the natural qUantlty from the other side.

To know zv/zetlzer ‘the Ball, in the last Etrperz'-_
ment, was electrified positively, or megatively.

Exp. 35.

After B has.been held a sufficient time before
. the conductor; as in the lastlexperiment, charge
E at' the prime conductor; ‘then place it upon
the table, so that the cork balls, a b, may hang
free over the edge, being the best position for B
-to approach them; then after B has been electri-
fied, as in the former experirhent, move it quick-
ly near to one of thee cork balls a b ; if the ball
is attracted by B, then it must have been nega-
tively electrified, but if it should i‘epell ab, it
must have been positively electrified.

Exp. 36. |

. Take the jar D; and hold it against the con-
ductor by E, while the machine is in motion,
and it will charge the outsxde coatm posxtxvely,
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" but the inside will be charged negatively, from -
what has already been said—set the jar u}ion an
insulating stool; then take it by the outside, and
place it upon the table, as-before; proceed with
the brass ball, as in the last experiment. Ifit
be negat-ively electrified, it will repel the cork
balls, they being negative, .buf if posifi\fely, it
. will attract them, they bemg negatlve 'Pagé 4,

Q.

Rationale .—Why the jar, when charged; as
in the last experiment, ‘must be placed upon an
insulating stool before the outside i s taken hold
of, is this: the jar having received an additional
quantity of electricity: upon its outside coatmg,- ;
if that side be placed upon “conductors,
while the hand is holding it by E, being in con-
_ tact. with the inside, the additional electrlclty S
will go off from the outside, and the deficiency
will be supplied by the hand to the inside; but -
if it is insulated, it can receive but very little of
the electr1_c1ty from the outside of the jar, so
that it may be taken by the hand any where, with-
out any sensible ‘diminution of: its charge, al-
though the electricity added to the outside makes
its efforts to go away, there 1s nothmg to supply
" itsinside. :
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V T o charge a_jar ncgatwely and posztwel_y by
' ﬁg 1, plate 2 see page 16,

: Exp 37.

“Place a jar ‘upon a sliding table A B, fig. 3,
plate 2, ‘so that any part of the wisg q r; pro-
ceeding from the inside of the jar, may bein
contact with the conductor o, being the negative
‘conductor of the machine fig: 1; scréw upoﬁ ¥
the electrometer, fig: 18, plate 3—hang a metal
chain or*wire from the prime conductor to the
ground—turn. the machine, and the jar, to all -
outward appearanée, will charge as at the prime
conductor of fig. 1, pla.’1, the cork ball rising and .
denoting the power of the charge. When the
cork ball ceases to rise higher, the j Jar will be of
sufficient power—removeit fromthe conductor —
take away the chain from the prime conductor,
and hang.it upon o; this being done, set the
jar in contact with the positive conductor, repre-
sented in fig. 2—turn the machine, and the ball
of the electrometer will begin to fall till it is in
contact with r; then it will begin to rise again,
if the turning be continued.
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- Rationale—When the Jar stood at the ne-
gatlve conductor o, its natural “quantity of elec-
tricity was drawn out of it, by the action of the
rubbers, which was shewn by the rising of the
ball of the electrometer, a1§d made its escape to
the ground, by the chain which hung to the
positive conductor, and.the jar became. in the
same state, as that:in the last experlment but
differed in the manner of charglng In the for-
mer experiment, the natural quantity of electri- -
city was repelled from the inside of the jar, by .
an overplus being forced upon, the outside,- it
was charged positively on the- outside, and nega-
tively in the inside. The jar being afterwards
placed to the positive conductor, the natural
quantity of electricity was given to it by degrees,
as was seen by the falling of the cork ball,
and when it had received its natural quantity of
electrlclty, the cork ball hung perpendlcula‘rly,
when, more, it ‘begansagain, to rise; and when it
had risen as high -as it could, then the jar was
charged positively within, and' negatively
without, just the reverse of that at the condug-
tor o, ‘
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: T /16 D;rectzon of the electric Fluzd shewn by the
Héat of a lighted Candle.

EXP. 38.‘

- Insulate, two wires, - furmshed at eachend
with a metal’ ball of about three quartels of an
inch in diamefer; of fig. 67; connect one with
the positive .conductor, and the otherA with
‘the negative conductor; set. t‘_hem so that -their
" balls miy ‘be at about four .inclies'/disfance;
.pllaé'e between them a common sized Iightéd can-
dle, with the ‘peﬁter of its ﬁam_e nearly upon a
level with the center of the balls, and at an
equ;ﬂ distanice from each. Put the machine in
. motion, the flame will waver Vefy much; and
seem to incline rather more to the negatlve con-
ductor, thanto the positive; but is very equivo-
cal. Continue turning, afid if the machmo bea
plate ‘of: two feet dlameter, about fifty revolt-
tiohs, will occasion the negatlve ball to grow warm, -
but the positive will remain cold. If the revo-
lutions be continued to two hundred, the nega-
tive ball will be too hot to be touched, and the
; POSLthC will remain as cold as at first. If the two
balls, b ¢, be so contrived as to contain in each
' a thermometer, the -experiment will be more

%

evident.
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: E@perzments upon the Per meubility and Impczwr
mcabzlztg of Gilass to Elcct; zczt_y

Exr. 39

{Iharge a coated Ja‘r, ora coate& square glass
plate as in e‘(perlment 27;and afterwards insulate
it; then present your knuckle to the negatlve
side, and a spark will appear.. The advocates
for-the permeability of glass say, that this spark
is the electric flnid, whlch comes. through the
glass from .the opposite s_1de, where it was forced
by the machine, and these sparks oontinilillg till
the coated - glass is discharged, they - think-
sufficient proof is afforded of the permea’olhty
of glass. 'That this spark, which is seen, goes
" in‘a contrary direction, that is, from the knuckle

to the glass, will ev1dent1y appear from the fol.-
iowmgL experlments e

EXP 406

Fig. 23 Charge the smal] coated bottle, ‘E,
positively in the msxde ;- insulate it, by hanglng
it by its hook as is represented in the plate ;. F

-being taken away, hold your knuckle to lts out-

_ side coatmg, and a spark will be seen.
* - H .
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T o shew the Dzwchon of the be}‘%rc-mentwned -
S])(Ir/c -
‘—E*{'P 41 ;

The bottle E remalmng, charge equally
! the other two bottles, < F:and G=—place F
" under E, so that'its: hook may touch the outside
e coahng Havmg stood so long thdat no more
- sparks vcan be seen-between the hook of F, and
the COatmg of E, take F.away, and set it near
Gy discharge the two, and F will be found much .
weaker than G, which sufficiently proves, that
ithe sparks which were seen went from F, to
the coatlng of E otherwise F must have been.
: stronger thign Bk iShas b ik 5
it may be said, that the electric matter was for-
; »ced oiit of F upon-G; by its being prevréh:ly
S charged; but the following experiment will suf-
ﬂmently prove: the contrary :

Ry

Exp 40 !

B being ohalged and. hung up,‘ place F,
“go that 1ts’ hoo'k may touch -the outside coa-
: ting of E; as béfore, but not charged after it
has stood so long, that no more sparks can be
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seen—-—take Faway, and by applymg the dxschar-
ging rod to 1t you Wlll ﬁnd 1t cha!rged to a cer»
. tain degree

This, at ﬁrs&»slght, appears to shew the per—.
meablhty of glass, but -when we cons;der ‘that
a coated bottle’can be charged negatively in the
inside, as well as positively, it-will again.contra-
dict-it, as will be seen by the following experi-
ment, which shews that F was charged negatively -
in" the inside, or part of its natural electricity
- was drawn out of it. : : :

- Exp. 43.

| After F has stood at E. asufficient tifue, as in
the former experiment, takeE away, and hang
F by its hook—discharge E, then charge it posi=
tively within, but very weakly,vis.about as strong
"as F was charged in the last experiment; then
place E, with its hook to touch F, and after it
has stood there a sufficient time, as in the last
experiment; discharge E, and it will be found
something stronger than G, which is contrary
to the third experiment, and makes it evidently
~ appear, that the bottle which was last hung up;.
must have been charged n a different directien
to that in the last expenment ‘that is, negative-
ly in the inside. This sufficiently proves what
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was intended, iz, -thaf a certain quantity of the
natural electr1c1ty was drawn out of F, in the last
experiment, ‘upon the outside of E, which could .
.not be the case’ af glass were. perxetrable to elec-,
tr1c1ty T i e

The Réasmi-gf a Spark appearing on the Outside
Coating of an insulated chargéd Jar.

Exp. 44. -

- Fig. 44. Charge A B positively in the inside,
by the long- wire, which prOJects from the tube-
- C; and afterwards screw it upon its insulating
stand, -a8§ is seen in- the: plate; then by holding
a knuckle to the outside COatmcr sparks will ap=
~ pear.. -Draw-the long wire out_of the bottle—
hold your knuckle as before; and -you w111 see
but one spark.. Put the wire in agam, and you
w111 see sparks as before . gopbibae
g "Ratioirdlc.—By this éxperiment we Jearn,
that if there is no provision. made, by which the
" fire can ésc_aﬁe from thé inside of A B, no sparks
‘can be seen, which, if glé'SsWeré permeable to
electricity, the more perfect, thesstoppage is to-
prevent its flying off from the inside, the more
plentiful will the spatks appear-on'the outside.
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The Abbé N ollet’s E. z])ériménf slzewz;;zfr the Per-
meability of Glass to Electricit 4 described in
the first Volume of his Letters on Eleu‘: weily.

Exp. 45. *

Annex fig. 25, by the brass chain; hanging
from the wire C," to the prime conductor; place
the receiver so prepared, as is seen in the figure,
upon the plate of an air-pump; exhaust it; then
. turn the machine, and the elec‘mcxty, which is
forced upon the inside of the glass globe by the
machine, will repel the natural electricity from
its outside to the plate of the air pump, and
make.a very ‘beautiful appearance, filling ‘the.
whole receiver with streams of lighf, which will -
continne till sthe globe is charged, and then
cease.” To dischargeit, one énd ofa chain must
be made fast to the plate of the pump; and with
the other end touch-the prime conductor, as
soon as thelight disappears. The Abbé: Nollet
tells us, that it will continue as long as you coiati-
-nue to turn the .machme, .but it 1s so plam to -
the contrary, that he could only have imagined
- this “experiment; without trying it.- e

-
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The &elflmOving”IfV heel

St e EXP 46
‘ Flg 24 leprese'n'cs an- mstrument invented by
* Dr. Franklin, and by hini called the self-moving
wheel. If the weather be damp, it will be ne-
‘cessary ‘to warm the plate, by setting a little
_ fire under it, and keeping it contmually tur-
ving round: the five pillars should likewise be
warmed or rubbed very dry, and all the insula-
tmg parts about it =—place’ the pillars s0 ‘that the
balls on their tops, may ‘be as near: as possible
to the balls upon the plate when. it is turned
round. Charge either the upper or under side of
the’ platé posmve]y ; if the upper side; makeé 2
" chain fast, proceedlncr from’ the prime conduc-
tor to that piece of brass in ‘which the upper-
most center of the wheel moves, and make’
a commﬁmcatlon ﬁ01n the under side to the
ground When it is well charged, it will begm
to'move, and then the commumcatmn ‘must be

taken away "

R dtz'onale‘.—T‘ng balls upon the: plate,” which
are nearest to one of the pillars, move towards it,
and electrify it; the succeeding balls communi-
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catmg with the under side of the glass. plate,
are then attracted by the pﬂlars, ~ which
were eleotnﬁed by the ‘cther balls, and thus its.
motion will. jncrease," till it is in this manner
dlscharged the balls on the upper side giving
A aW'ly the overplue of elect11c1ty to the pillars,
and the balls on the under. side taking it from
' them to supply their’ deﬁmency

: ‘T he cZec(trg']@z'ng'Canc.ﬂ'

VS '.'EXP’.‘ 47
Fig. 26 is 5o constructed as'to give any per-
son” the . electrical. shock unexpectedly To,
charge it;«hold it in" a perpendicular positien,
the head touchlng elther of the conductors of an’
electrical machine, so'that the sliding wire may*
lie against the head; when it is charged, it may
be used as a cane ‘(only remember it i glass),
without bem& 1nt1rely dischar: ged for the space
of a whole day, and if' you meet a frlend whom
you would wish to surprize, offer your hand, as
if you only mtended to shake hands with’ hlm,f
. hold your cane so that the sliding wire may fall *
to the -head, and touch his, leg with it, your'
friendswill be surprized by an electricat shock.
- If the cane should not contain’the charge long -
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enoucrh tale"the head off, let the shdmg wire
fall out, and clean the -inside of the small tube
with a plece of cotton’ or Jeather t1ed to one end
of the wire, peog?

~

-+ The electrical Im&cr.

Fig. 27. Annex the electrometer ‘to the
. prime conductor, by means of a wire or chain,
and let the_ screw head loose by pulling out a
_ brass pin,whiclr confines it: a chain will.then fall
to the bottoni of the-enclosed jar. Charge it as
high as yeu can, which you will kiiow- by the
usmg of the electrometer; then turn the screw
lead, a, four or ﬁve times round till it stops 3
‘then make it fast- by the brass pin, and the
tower is- m a “proper situation for keepmrr its
chalge_twelve or. thirteen weeks, if thete is no
defect in the jar. But the intent of this is to fire
“¢wo or more cannons, at the word of command

after it has. been charged somie - time, without
anv person m company perceiving from what
* cause. ~ The cannons being charged with gun- .
powder, fill their touch-holes, which are of ivo-
Iys: with' gunpowder also, stopped very" closely;

aftemaxds, ‘stick a brass pin into each of: the |
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. touch-holes, nearly to the bottom, but this di’t' '
fers according to'thé number of cannons you in-
tend to fire, and hkew1se, according to the time
the tower has been kept charged, which expe-
rience will soon teach. The brass pin, which goes
into thé touch:hole of the first. cannon, must
communicate with  the electrometer> the pm
of the second must touch the outside of the first
cannon, and the body: of the last cannon inust
be annexed to C, by means of a w1re or cham.
Every thing being thus prepared, .bring the
tower to-the place where you.choose to exhibit
the experlment—loosen the screw-head, @, and
‘give the word of command—the cannons will
at the same instant be dlscharged

i ; EXP 49.

FIU‘ 27, being charged by electrlcxty, m some ;
degree shews the 1mpermeab111ty of gldss to elec-
tricity, by containing its charge eight or ten
weeks, and likewise, that there is nothing far-
ther necessary to make any glass contairi a given
quantity of, electrlcxty in it, but to be well closed
by electrics..

.
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The magic Bell-Ringer

ue Exe. 50.

_Fig. 29. Place this instrument on the right
side of the electrical machine, so that the ball
¢, may be in contact with-the conductor and
- that side facing the operator, on which is a brass
* serew” in_the middle of the wooden cylinder;
* then hang the balls ‘as is seen by the figure—
set H upright with its heaviest end upwards—
turn the machine, and the bells next to the
prime conductor will begin to’ ring—eontinue
* turning till sparks fly from one bell to the other ;
—take the lightest ‘end of H in your hand; hold
(it in a horizontal position pointing ‘towards
‘I—command the bells on that side to stol')
ringing, and those on the other to begiﬁ,‘ -
* andt they will both instantly. obey. It is not
necessary, in com-mahding, that H should re-
main near I: as soon as the bells have answered
the command, H may be taken away. - By
again moving H to the other side they: will stop,
and the others will begin to ring:- thus they
may be commanded till the insulated bottle is
discharged; which, in good weather, will last
nearly an hour. Place H upright-in front of
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the wooden cylinder, and command the bells
on both sides to ring at once. .

Exp. 51.

Take the bells from that arm, which .is in
" contact with the prime conductor—hang upen '
the other’arm (the bells remaining) the small
plate E. - Fis a large brass plate placed directly
- under E upon a stand, which can be ‘set higher
" or lower at pleasure—charge the instrument as .
in the former experiment, then take a small
image cut out of thin paper, about a quarter
of an inch shorter than the distance betweéen
_the two plates, holding it between them with
the thumb and finger of one hand, .and with
* the other set H towards I—the bells will begin
“to ring, and the figures to dance, as if it'were'
to the ringing of the bells, which will continue
a considerable time, dependlng on the state of
the-atmosphere.

Fig 30 shews. the constructlon of ﬁg .29,
withr which the same experlment -may be re-
.peated 1 i
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The condensed T ube and Ja;
‘ Exp. 52.

Fig. 31 being filled with water about an incly
or two higher than the coating,. condense air °
~ upon it, and afterwards charge it with electri-
city—it may be held in the hand, and made to °
play in several diverging streams; but the chief A
,iﬁt.ent‘\bf _this ‘instrument 'is, %o shew that the
motion of the particles of water is no obstaclé
to the contrary mrotion of the partictes of  elec-
tricity. . It may be charged by causing the
stream to play into-an electrified jar, as if charg-

ed in the common manner.

~ Exp. 53.

Thé glass tube being filled with water as in
* the last experiment, and air being condensed
upon it, charge very strongly, a jar with a
wide mouth, contaihing about twice the quanti-
ty of coated surface as the tube; then make the
tube to play into the inside of the’jar; they
will both" be charged equally. . If there is a
metallic ‘communication made from the out-
side of the tube to the outside of the jar, the
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tube will receive half the charge ﬁom the jar
the moment the stream reaches’ the inside of
the jar. =

To make a Jar give one or several Discharges.
Exp: 54.

To-make the jar, fig. 32, give one discharge,

annex'the"seve‘rai outside coatings by means of a

Narge it at the ball A’; then dis-
.charge .t in the common manner, and. it “will

chain or wire—

. only ,aﬂoxrd one dlscha}'ge.

T, 0 772(1]1(3 the Jar give ten or fi jtecn d ﬁiem‘
.Dzsc/za; ges.

Exr. 55.

The connexions with the several coatings, asin
the last ex'periment contmumg, chm ge the
jar ‘as before; then take away the connec-
ting chaii or wire—place one end of a
discharging rod to the uppermost coating, and
with the other end approach the ball A, bt not
to touch it:it will cause one discharge. Draw the
Lharger back qulckly 3% then wait to or three -
second>-applv your dlscharcrer as before, and 1t
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. will cause anether dis‘chérge Proceed in like
manner;, and <t will give ten or fifteen dlﬁ'el ent
discharges, without fresh charO*mO‘ :

'T o make the _Ja)' give - four Discharges.
P - Exp. 56.

The jar being charged as above described,
and the connexions taken away, place. onie end of -
the discharging rod to the uﬁ :

'an_d' with the other end ‘approaching A; it '{yill"

ermost: coating,

give one discharge—set one’end of the dischar-
ger to the second coating, ‘an‘d-approa'ch A with
the other : it will give a second discharge. Pro-
céed to the third and fourth: coatings, and after
the fourth (-ii_scharge, it will be totally discharged‘.

The double L@dezz Jar. -
E*m. 5

Place fig. 53 50 that any part of the outsrde_ :
coatmg of the jar A may be in contact with the
prime conductor of an electr ical machlne—tum
the machme, and the Iarge jar will become char, o=

_ed; then set one end of a -discharget to’the
coating of B, and “the other end to C, and it
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will couse a diséharge; next set dne end of the
- dlscha1 ger to C, and the other to the*coating of
A ¢ it will cause a second dlscharge—place one:
end- of the dischar ger to B, and the other end
to A, it will give.a third discharge—set one end
of the discharger to A, and the other- to C
will cause a fourth and total dlscharge
Ralionale -—-Thé oﬁtside coating of A, b'eino\
by conductors’ connected with the insidé coating .
of B, it 1s ev1dent ‘that”if electrlcxty be forced
acamst A, 1t will run down 'into the inside of B
None will remain upon A, because there are.no
conductors connected - w1th the 1n81de to let its
: natux al electr icity go away, but as soon as thexe
is-a communication with the" out51de of B
“and extended to the inside of A, the natural
electrlclty, contamed in the inside of A, will be
renelled out of it, and go along the conductor
tq the,ou-,tbxde of ‘B; and partof the electrrcity,
- which was forced into the inside of B, will spread
itself upon the outside coating of A; and the two
]ars will then stand, partly- charged,_ the upper~ y
_most Jjar negatively within, and the undexmost'
posxtwely within. * The second dlscharge is cau-
sed by fixing a conductor to the inside of A at
C, and extending it to the outside, part of the
positive fire is repéelled from the outside, and
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goes into the inside: the. uppermost bottle is
'for that moment dlscharged but does not re-
main so, 'because the- undermost j Jar standing.
upon conductors; is capable of receiving:electri-
01ty upon its out51de, b.y which means, the po-
31t1ve electuclty contained in its inside 1s ad-
mitted to <pread itself upon the. outs1de coating*
of A, because the hand, holdmfr the communi-
~L£1t11]0‘ conductor to its 1n51de, not bemg yet- ta-
ken' aw ay, admits a- propmtlontlte quantlty of
that which is coming upon - its ‘outside, to go

avvay from: the inside; along the hand to- the
ground : thus ‘the two jars remain. still - partly
chaxged By fixing a conductor. to B, and.
extending itto’A, the undermost jar will be in-
titely dxscharged and also the uppermost, when
‘conimunication 1s made between its 1nsxde and
out31de ;

 Tolight a Ccma’(e by an'-eléct7?éifal ‘Explosion. $
S Exp. 58
' 'Fig' 67 Place a hghted candle upon the top i
of h; and screw.off the two balls b ¢ then slide '
the wnes till they stand at about ane mch dis-
tance from the flame of the candle;. the top- of
the wick of the ‘candle must be at the ‘samne
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height, or ‘abott one line lower than the tp'oints i
- of the w1res——charge a common sized jar—an-
nex a chain to its outside coatmg——blow out the
" candle—and 1mmed1ately after, make the ball
“ of the jar to touch the ball of that wire, which
goes through the top of B the jar will then dis-
charge itself ‘through- the smoke of the candle, :
- and make it flame agam :

*
s

To ez‘tm cuish @ Candle by an electrzcal
: Erploszon

3T Exr. 59.
Fig. 67. Slide up the piece h, till the middle
of the flame of the candle is. exactly én a level .
‘with the two points of the wires; set ‘the point of
_ that wire, which _goes through the top. of B, at
“the distance of an inch and a ‘half from the
* flame; then charge the same Jar as, was used in’
“the, former experiment—annex k to its outside,
snuff the wick of the candle” very low, and
make the ball of the Jar touch the ball of that
‘wire: whlch goes through B—the jar will dis-
charge itself slowly; and put out the candle,
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T 0 zllummafe a . gf Sucrar by an electrtcal

i : E rploszon . :
= ol Ihi EXP._60‘.'

- Fig. 67. Lay a piece of sugar upon  the top -

of h—scresv- on the two balls b c—slide the

wires till ‘they nearly. touch the ends of the

- sugar: the sur faee of the sugar must be nearly

* the same helght as the center of the balls—set

the instrument thus prepared so that the end

‘ball of that wize, whlch goes through ‘B, may

‘stand at about half an inch distance from the

- 5conductor of dn electrical machine—-set the _]ar

used in’ the two former experiments; so that 1ts

* ball may bé in' contact with-the prime conduc-

tor; and make the end of the cham touch the -

outside ‘coatmg‘ of the j jar.. Darken the’ room——~

* then “turn the’ met'chine, and-when' the, jar is

charged high’ enough, ‘it will® dlscharge itself

over the surface of -the sugar, and the hght will -

be seen. upon its- surface contmumg some time

~after the ‘explosion. - If chalk be used, “it w il

also retain the hght after the explosmn, whlch

will be ofa dlff'eregt coloux



67

e i

To pierce one or (mg/ numbw qf Cards by an -
: clectrzcal E. r])loswn y

~Exp. 61.

"Chg'rge fig. 17, as in experiment 22, but in-
stead of placing it at half'an-inch from the con-
ductor, set it in contact with the conductor: itwill
then take a higher charge=turn the machine till
the jar has sufﬁaent power—set twoor three cards
upright agqmst the side of the- jar—place one
‘end .of the dischar ger against the rmddle of the
f cards, propping them close to the Jar—cause the
"-other end to touch the knob of the jar, which
will discharge, and a hole will be found through
all the cards, large or small, depend.mg upon
~ the size of the jar, and strength of the charge— -
a dlsagreeable and sulphurous smell Wlll be left
between the cards. If the cards .be exammed ,
there Will be seen a burr round- the holes on each
of ‘the cards, particularly if only one card be
used. If this burr were raised only in one side,
it Would enable us’to judge which way the elec-
" tric fluid had passed whether. from the inside
- of the jar to the outside, or from the outside to-
the 1ns1de, ‘but the burr bemg ralsed on both
sides, it does not furnish -us with the expected
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information. The burr being often very irregu-
lar, supposed to be occasioned by the discharger

- pressing unequally against. them, the following -
experiment will obv1ate that obJectlon
/

: T 0 shoot-q Hole through a qud.
EXP 6'2 .

Place fig, 34 so that any- pmt of a- d may
‘touch the prlme conductor, a card bemg proper-
ly fixed before the mouth of the cannon so that
it is intirely free from either the cannon or brass ‘
plate e, then when the jar is charged, it will
e discharge itself, énd‘ pass throﬁgh the card-to e, -
and so to the outside of the jar. It will be easily
uﬁderstood fhat in this case there can be no burr
but that whlch is caused by the action of the .
{ electric fluad.. e

TFhis may be done with a square glass plate
coated on both sides;: as ,;epresented by ﬁg 85,

: Exp. 63. ‘
» “Take a pieée of brass, and bend it t{) a-‘r.igh_t' :
angle; to which fix a piece of baked wood to -
contain a card. Lay the plate upon theé table—
place the cannon upon it—and annex:it to the
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conductor; slide oneend of the brass angle un-
der the plate till it touches’ the outside’ coating.
Turn the electrical machmea—the plate will
charge till the cannon discharges its contents
through the card, as in the last experiment—by

moving the card in the wood, as many holes
~may be,struck through,: as are thought proper.

To ].‘h;e cotd-Spirit of TV iné by an clectrical
' --Spark.

‘ Exp. 64.

Place fig. 36 so that the ball, @, can receive
. sparks from the prime conductor of an electncal
machine—pour into: the cup, e, pmts of wme,
till the rising part of the bottom is just covered——-
place the cup ‘under the point of -the. plece, d—
turn the eleetrical machine, and the sparks't that
" are received by «, -from the conductor; will fly
. from the pomt through the spirits to the rising 4
~ part in the middle of the cup. If the spirits do
not fire at ﬁrst, slide the points nearer er farther
* from the rising part of the cup, till you find the
distanee at which it takes fire. In Very cold wea-
therapnmeconductorwxllhardly containelectrici- -
ty sufficient to set cold spmts en fire; in thls cic-
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: cumctance, a coated jar must. be annexed. to the
eonductor and when the jar is charged connect
the  ball of- the jar to the ball a, by means of
an 1nsulat1’ng dlrector, and the jar will discharge
itself with a large brush of light, Whlch will set .
the spirits on fire, The: ou{slde of the j Jar must
not be connected with the ‘brass dish, .because
then the j Jar would discharge itself by explodmg
from the points, which for the most part only :
disperses ‘the spmts, and does not set them on
ﬁre

< How.to set ﬁie to warmed S]')z'rit;; by the electric
Spm k after.it has passed thr ozlg/z a Ptece of ~
I ce, or a Snow-Ball e

E‘{P 65

\

Dlsste the apparatus, ﬁg 37, as'is seen n -
plate IV, with the knob of the jar agamst the 3 '
' prime cqnductor——charge ’ehe ‘]al_'flgly the snow-
; "ball" or- what you would wish the electricity to
pass through upon the bearer E, and then dis-
charge the bottle by d directmcr the spark through
“the snow ball, w1th an insulated discharger, by’
~ setting.one leg upon the snow-ball, and extend-
: ing the othér to-the knob of the' bottle—the
brass ‘cup being-previously filled with- warmed

b
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spii'its, it will be set on fire, by the spark whiclr
" had passed through the snow ball.* o
The most convenient method of warmmg the
spirits s, to set fire fo them in the cup by a
candle, and let them burn for the space of half .
a minute; the electric spark will then easdy
"light them. - M :

IIow to _ﬁze Rosin by tke elec?rzc Spark

EXP 66 &

~ Take a piece of rough wood, two or three v
inches square—pulvenze some rosin very ﬁne >
.and rub ‘it upon the plece of wood-—-lay upon.
the brass cup fig. 36——-shde up the point till it
is about halfan inch from the wood—place the
-apparatus so that @ stand at abdut half an inch
-from the: prime conductor of -an electrlcal ma-
3 chme—e-Place also a Leyden jar at the prime con-
ductor in a proper manner for charglng—annex
the outside with the brass’ cup—turn the ma-
¢hine—and when the ] Jaris charged high enough,
it will dlscharge itself to a, end ﬂy from the point
to the surface . of the wood to the cup, where
_the rosin will be set on ﬁre

.



How to. fire Tinder by an electrical Sparkr.
; ExP.. ‘67-.;

Put some fresh tlnder into the cup msed
‘in. the last experiment; suppose about half
full, pressed hard -down. Place the cup un-
- der the point, and proceed in every respect as
if it was intended to fire spirits, !

Tinder may likewise be fired by holding it
between the ﬁngels near an msu}ated conductor
of an electrical machine; but in this case, the
conductor ought to contain at least forty super-
2 1‘1013.1 square feet ; then it will fire it sometimes
at a faot dlstance “from the conductor, w1thout
qpax Ls or anV other v151ble cause.

- Hoa) to ﬁre Gwzpowa’er @y a very large C'on-.
ductor without any coated.Glass. *

‘Exe. 68,
Roll up a piece of red East Indian pa.per, as
if it were ‘intended for a very small cartridge—
tye one end with a string, but not very tlghtly,

fill it with gunpowder-p—and stick it upon a
sharp iron. point, ‘which must be held, in ‘the
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-hand—take care that the gunpowder be not at+
tracted out of the car tridge; hold it to the’ con-

- ductor, so that the side of the cartrldge “touch
the conductor: if it is not inflamed at first, slide
it backwards and forwards; and it will then de
so, without a spark being perceived.

How z‘b_z'@‘ldmedywarm Spirit without being con-
nected with the clectrical Machine.

Exp. 69.

Place fig. 38 so-that the ball, d, shall take
sparks from the prime coriductor of an electrical
machine, and so that it stand in a right line
with the body of .the prime conductor—stand
upon an insulating stool at some distanee from
the point,. Wthh must be regulated accordmg
‘to the acting power of the machine; that being -
: commonly about. five or six inches—approach 3
your finger very quickly to warmed spirit, and .
it will be set on fire—sparks may be drawn from
“any part of the person thus standing, the same
as in -experiment 16, but weaker. Care must
be taken that nothing stands between d ¢ and
the insulated person, otherwxse the electrlmty
will be lntercepted n its passage.

L o
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To zllummate an Errg, Apple, Onwn, Lemo;z,
and Orange, as ‘well ae some calcarious Sub-
. stances and Sugar by Electricity. .

_EXP..‘ 70..

Take fig. 67—unscrew the balls, b ¢, from the
wires—lay an egg upon the top of h,: then push
the two wires forward till one end touch one
énd of the egg, and the other, the other end—
place the instrument’at about half an inch dis-
tance from the prime conductor of the electrical
machine—place in contact with the conductor :
a coated jar—hang a chain from that wire of the
instrument, which is farthest from the conduc-
tor, and annek. it to the outside of the coated
jars turn the machine, and when the jar is
charged, it will discharge itself through the egg,
which will appear as one body of light,cand be
¥ 80 transpalent that the yolk may be plainly
seen.. Procéed in like manner with an apple,
onion, 1e1n011, or orange, which ought firstto
be Well rubbed: with a dry woollen "cloth, and
'the points of the wires must be stuck into each
of them. . The proper depth will be found by
e\peuence as it is not always alike, differing
accmdlng to the size of the article made use

of. ‘ ®



~ How to illuminate the Bolognian Stene, either
. artificial or natural. - .

| EXI; %1‘

Lay it upon h ﬁg 67—and instead of dlrectlng

the shock to touch the surface of 1t as for chalk

-or sugar; adjust h so that the stone, or rather pow-
der may lie about one inch lower than the points
. of the wires—make the discharge as before, and
_ it will receive the 1ight and appear as if it was
burning foraconsiderabletime, very much resem=
bling common phosphorus. If this powder be
kept ina bottle, from its being first inade in the - .
dark, it w1ll give no light; but if it be exposed :
to the light of the sun, and then placed in the
dark, it will appea1 luminous for a cons1derable
time. Geometrical ﬁgures or names, by means of
this phosphorus, may. be very beautlfully 1llumy
nated, by bending small glass tubes into. the shape-
“or figure desired. Fill them with it, and illu- .
minate them by the electrical. shock as above-
described.. : ; :
Unless the electr 1cal machine, made use of
for the above experiment, charge’pletty quick-;
ly, it will be difficult to make. the discharge
in the manner described: in such case; 1t will
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proper to make the di‘scharge by means of the

electrometer, E F, phte 2—a chain or -wire
must proceed from F to g, and k must touch

. the oufside of the jar; then'the whole instrument
‘may be set at a dlstance from the conductor.

How to break Glass' by the ,elerctr'z’c' Shock,
Exr. 72,

The surprising effect that electricity has up-
on glass, when close confined, is very remarkable.

*  Place uporf h, fig. 67, a piece of glass about

an inch square or more, according to the acting
power of ‘the electrical machine; then slide the
wires, p g, so that their points touch the edges
of the glass, ‘pointing under it; place a .cylin-
drical piece ‘of wood upright upon the glass;

‘and on the top of that, lay any metal weight,

“suppose cne or two pounds, according: to the

-

thickness of the glass, if ‘the glass is not more

‘- than a quarter of an ‘inch thlck one ‘pound

weight will be suﬁmIenir——place a common sized

~ Leyden jar to the conductor - .of the electrical

machme——conneet k to the outs1de of the jar
by means of “a chain or wire, and g to the elec-
trometer, E T, its ball at the top, standmg_
about half an lnch distance from a; the j Jar hen:
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charged, will discharge.itself to E, and from E
‘between the glass and the ivory‘in its way to-
the outside of the jar—the glass - will be bro-
ken in several pieces-according to the strength of
the charge. -If it should not’be broke, increase
the distance, and repeat the experiment. ‘

. The same instrument is made use of for break-
ing glass tubes, tearing wood ‘in pieces,. and.
striking gold leaf into glass, n the followmg :
manner. -

- How to brédk Glass Tubes. -
Exp. 73.

" Take a glz;ss. tube, ’intend'_ed-_ for breaking, of -
any thickness—fill it with water, and stop both .
‘ends very closely with cork; -then push the end
of each wire througb the corks till they are
about: three quarters of an inch distance from
each other in the inside of the tube——tl ansmit
the shock through it in the same manner as 1n

“the last experiment, and the tube will be bro-
- ken in several pieces. %
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How to tear IWood in Pieces.

f B e ‘EXP.‘ e
e 3l o ~
Take pieces of hard wood of any sort, square
“or round, as is thought proper, but they should
not be above a quarter of an inch thick; unless a
yery great force is to be made use of to break
them. If they are not above a quarter of
an inch thick, and about an inch long; a jar con-
talnmf two square feet of coated glass will an-
“swer the purpose ver y well; then. drill holes in-
each end, leaving a small space in the middle not
drilled: the two wires, d and g must be taken 3
out or filed small at their ends, so as to fit the
- holes in the wood; then push the ends of the
wires into the wood, till -they stop against the
- part which is not drilled—discharge a coated
bottle through it as in the last experlment and
' 'the wood will be split in pieces,
4 The tube of a tobacco pipe il also be bloLen
in the & saIe Mmanner, ;
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To strike Gold Leaf into Gilass.”
Expr.”7 50

Take a piece of card -paper the .size of the
glass, and lay it upon h—spréad aleaf of- gold- '
upon it, and cover it with the glass Which “is
intended to be gilt—Ilay a weight thereon, and
give the discharge through it, in the same'man-
ner as din experiment 72, and-the gold will be
melted into the pores of the glass, so that it :
cannot be rubbed. off. o

The greater the quantity of eoated glass made

use of, the more gold will be melted.,

" The Use of the Thunder Hoise. -

EXP."]G.

Fig. 39, called the thunder house, invented
_g:hieﬁy to show the utility of conductors to hou-
ses, in a thunder storm. Being put together,
as is represented in the plate, with a metal chain

.. hanging from the shank of A to the ground, and
a coated jar being annexed to the prime condue-
» tor, place the thunder house so near to the-con-
ductor, that the ball, A,, may stand -at about
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three qual ters of an tch from the ball of the

prime conductor.. “If A should be too low, stick
the brass "wire, n, into the hole of the: prime
: ’cpnductor, -and bend it till the ball at the ‘end

‘ofit may be of an equal hei%;h,t’ with A—connect
' the outside coating of the jar with a brass hook
“under the door By means 6f a chain or wire;

‘when the jar is charged, the electricity will fly

from -the ball of the bent wire to A, represent-
. ing-a flash of hcrhtenmg——put the square piece
_dbe d, mto its place, s0 that the wire, which
. goes quite across it, may stand upright ; it will

then connect the other two parts of the conduc-

tor—cause the lightening as before to.fall upon

A, nothing will- happen to the house, because

the conductor is continued from A to the bottom

of the house—turn the square piece so that that
wire, which does not go quite acioss, anay stand -
upnoht then.1f a ﬁash of lightening be made

to fall upon A, the square piece will be. driven
- out of its'place to a considerable distance; the-
~ lightening, falling upon A; runs down to the
bottom of the wire, - which ‘s continued to-
- the. square piece, and not ﬁndlng there any
fmther ‘metal conductoL, it s obhcred to,
fiy . from the end of the wire -to that in
the middle of the square piece, 'md force it
out of its place. It may represent a part of a
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damaged wall; a- door, or window, driven out
of its place” by lightening. .~ We. find upon the
‘tops of ‘several houses in this country; weather
cocks; if the lightening should hippen - to fall
upon - them, -it - must: unavoidably be the ruin of

- the ‘house. . The lightening falling upon the
weathercock’ runs- ‘down to- the bottom of the
spindle, and-finding there no further metal con-
ductor, flies from thenc to the. ground; -rending
and tearmg the wall to pieces in its way. If the
conductors to houses are not made of a proper
thickness; the same misfortune: will befall them,_

_as if they had“none

" Exe. 7"

The two brass wires, ¢d, being drawn out of

'~ their places, ‘and that part made fast with a fine
Jiron wire fastenéd. to the hook in the inside, and
from thence to a hook corresponding with the -
shank of the ‘ball at the other-end of the-hdhse,
anda flash of lightening being made to fall upon
the ball at the other end of the house, it -will
fun-along the fine wire, which not “being thick
“enough, will ‘melt it in‘its passage and that.
“end of the house will fall to the ground. )
“For the amusement ‘of. those who are leesv :
speculative, I have invented several parts in the

: N .
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inside, which is seen at fig:"89; and- whi¢h ought
 to be prevlously prepared m the followmg mana'
SR IRERNE. 3 : A A
gt 39’-—-—'Ehe brass tube, c, must be nearly‘
“filled with loose gunpt;wder as likewise the i ivory:
 piece—the ‘brass “pin* must be’ stuck-intoit
. through thé powder to within a: quarter:of ‘an
inch of the bottom ; and"the" chain, - which is
 fast’ to- the, pin, must be hooked: upon h; free - -
from. the flooring: or the brass' dish, in whieh.
must be poured'a little spirit of wine=—thebrass
' plpe, k, must - be ﬁllc_sd with ‘»gi.mpci)wdér ‘made
- a little wet, and being pgshed through the hole
- of. the brass dish to the end of the hollow arm— °
. L must be filled with gunpowder hard stopped.
The house being shut down, as is seemr in ﬁg 40,
the experlment may "be made.

EXP (8

= Wﬂl be proper in thls expenment to set'the
house on the gnotmd ~Make one end of a chain
fast to the eléctrometer, E F, plate:I,uand the
.other end fast to - th>eA hook -at the' bottom:-of
 the house, and from thence “to- the outside of -
v_'fthe Jjar, standmg' under the- prlme ‘conductor;
~and the lightening will fly outof -a'to E, and -
run-glong the shank of A’ add h;' and o

1w



to-the ivory. piecet:.the .gunpowder will thien be: 4
setion fire,> whlch will bIow open the roof of the :
7 'hﬂuse, and setting the spirit of wine oh fire, that:
 -part of the house will be in: flames ;. which after
it has burnt some time, will fire the gunpowder
¢ m,.the pipe; k, and when that has burnt to the -
bottom, it wHl set. that on fire in the arm L; 1
which: will givea very.loud report-—the ﬁoormg
of the house ~will be blown up, and the\whole
house will fall, to pieces. and appear in a- ru‘mous
: state, hke untoa house destroyed by llghten g:
N dB If an -iron wire be used, as in the.
last expe1 1ment and some gunpowder laid um*r
it, ~there will be: no occasion to use the ivory:
plece, and the. experlment will answer- equally
viellsida e o s I A0 S

The dreadful effects of Thunder and Lightening
upon Ships without Conductors, shewn by ex- -
periments, with Directions to make Conductors . -
10 secure S}ups from s'uck Mzgﬁvrtums

EXP 79

s

Flll the trough represented in ﬁg 41 w1th<
water, till the ship;~c; swims in- it, and so that
when it sails exactly under the ball 1 the top of .
the mast may nearly. touch 1t—place c at the
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‘énd of the trough at:c, and maké it remain there
- by hanging'a chain to the end of the trough upon
the stern of the ship—ﬁasten a small thread to
' the ‘head of the ship, agd.to pass. xt'ﬂxraqgh.a
loopbetween the jars;’ annex the ball, ‘L, to'the
prime conduetor of the. electrical . machine, by
‘means of ‘the . wire—twn  the machine txll‘
the jars are fully chmged, then, by means,
- of the thread; draw ‘the ‘ship quickly under L, -
and it will be st;ruck as with thunder; - flying out -
~ of L to the mast, which.will fall into the water
i pleces When the mast is repg!red and set
* up 4gain, unscrew the round piece of brass from
the top of the spmdle, and hang the chain, . qr,
upon it; then bind it to the back stays of the
. -mast, or let it hang loose in the water, which is.
the same thing; then screw upOn the top of the
; spmdle the star, A.

: _ Exﬁ 8_0... - i .
o ‘Eéstenltthq ship as Béfdfefcharge the jar, and
_draw the ship, as in the last experiment—it
will be.struck by the ball, ,but no damage be done

to the mast; the fire will be'seen to pass along the
'_cha\m__, ‘thhqg_t@gue}:ung the mast. - - -
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Phee the shlp at the eﬂd ef' the ’cmngh as he-,\

: fere—racharge_ the jars—then draw the ship-slow-

- ly to'imitate as much as possible, the motion of -
a ship under sail, till’ it comies. under the ball,
and' the mast w1ll ‘receive no damage, nor will
any discharge be heard, because the point of the
star hasﬁdrawn the« ﬁrevout of the clouds.

How to Iszll Fravs b_y tlze ¢lectrzc E.zplosz:,:,_k’_;f

.

EXP 82

Fig 42.—A" represents the end of a *prmie-
conductor-of an electrical machine—B is a ¢oa-
. tedjar to becharged—e :is a.chiain, oneend of .
which. is-anmexed to the outside of the’ ]ar, and
the other hooked to the skin'of the frog between .
its Jegs—d is likewise a chain, - oneend of which+.

* is hooked to the 1 upper hp of the' frog, and: the
other end fastened to an irisulated director; turn
the machine, and’ when the jar is cha,rged ap-

~ proach the knob of ‘the jar by the director; to . -

 which the frog is fastened; ‘hariging in the posi-
tion seen:in the figure, that is, free from all con~
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' ductm s, the bottle will be: dxscharged, and the
frog will 1nstant‘1y die. i

It is very remarkable, that a frog cannot be
kllled by an:electrie: dlscharge, when sﬂ;tmg
upona table ; and. yetmay be eas1ly k:lled when 3
-svwmmmgumthewater i somlmibind

How to Lzll T?"Oés in W aler, as alsa Fzs/zcs é’yc
\ 'i. s Exe 83

Th&apparatus, used in the last experlment is
* proper for this, only, instead of a frog hangmo

. between the chams, ed, in the air, 1t isnowina.
bason- with water, fig. 43. When the jar is
. charged; chscharge it by approachmg its - knob
to an. insulated director; _the discharge will
pass through the water, and the frog, will imme- '
chately die;. or if .any.small ﬁshes, &c be used :

the same will happen.. _ - ,

" »  Another phendmenon attendmg a frov not
easﬂy to be accounted for, iss; that all- attempts, :
to kill i, when upon .a-table by. electucty, will
be frultless, but when in water it 1s 0 eas:ly
effected There have always been two. reasons

given why a frog could not be - killed, while
standmg on' the. table, or any: :conducting. sub-



stance. One is, the da’mp’ness’ of its boay' con-
- sdiwcts thé shock, ‘and prevents it fromeritering
s bﬂdy : 'the ‘other: ‘reason is;- that the moisture
of ‘the- body:wets the wood it was plax:ed upon;

and the wood thereby" becomes a better conduc- -
: tor than the - body of the frog; “but both these
_ “reasons’ are: of mo‘avail, “on seeing it can ‘be: so
easily’ killed, when in- “water, ’ ‘which-is a better
' ,condllctor than méist. wood; or that moisture .
-‘whlch 18 pecuhaa~ to fI‘OO's '

7716 animated Pzth-Balfs

i o ok AL 1

_ Flg. 44.—Make some small plth ball< -cut
nicely round out of the pith: of elder—takea
tambler or .small receiver—charge its 1n31de by

holding’it-in_such a direction;  that a wire pro- -

‘ceeding fi om any cotivenient. part of the prime
conductor, suppose from a, fig. 1, -plate. 1, can

" ~touch - nearly every part of its inside; -then, if
the machine be ‘put mn ‘motion; and the glass

~moved; so that the wire touches mearly "all

-its inside surface, it ‘will be charged—mye,rt A

- over the balls; and they will begin to -dance, and
continue so fora cqnsider.able;time.a_. ’ ;

~
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Raﬂomzle -»-The dascmg is calmed by the
;tgmbler being charged with electrlclty,u and af-
! .terwardssetoﬁr the balls; they are attracted by .
the eleemty, which was in the inside surface
of the glass,  and again repelled to the table, by
that. means; the glass is discharging; the balls
takmcr away that quantity.of electricity, which -
was.added to its inside, and the conducting par-
ficles inthe surroundingair, gives to the outside
~t.hat _quantiry which was repelled off by the ;

wqf the electnexty in the inside.’

How tp charge ‘Gla.fsv not. coatcds

J‘H’ 85

Take any kmd of g]assor bottle; wﬁxch éan’

! be easily held in the hand, so that the end of
. a wire- pmceedmg from  the conductor,- ‘can
_ touch its inside surface, by helding' it in the
band, ‘as ‘in the last experiment, covering as
“mruchas possible of the outside of the glass
towards the bottom—put the electrical machine
in ‘motion; and move the glass so thatv the
end of the wire'in the conductor nearly tou- .
. ehes. all parts®of the inside, excepting about
' two inches of the t0p——set 1t upon the glass table; -
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being previously well rubbed- or dried; _ then
pour sofme small hail shot into the inside of the
glass, . till it is nearly full—take the glass i in one
hand, and with ‘the ﬁnger of the other touch -
the hall shot ; a shock will be felt, ‘which proves
that' the coatmg of glass is of no further use
than to connect the pores of the glass, so that

the electr1c1ty can be more 1eadxly communl&a»
R i Ay

The z'nsu.laz“ed‘m'ctz;llic.Rodﬁ :
Ex. 86.

A B, fig. 45, represents the *metallic rod :
upon an insulating stand—c: d; two cork balls
hanging from the end—excite a glass tube, and
hold it within three or four inches from the end
A of ‘a metallic tod, and the cork balls at the
other end of the rod wiil dlverge-—remove the
tube, and the balls will collapse: no electricity
- will remain in them, orin the rod—hold the
excited tube near to the rod again, and the balls
will dlverge as before, for the same reason. Con-
tinue to holrhhe tube at the same dlstance w1th
‘one hand, and with the other touch that end of
the rod, from which the balls hang',- and they will
collapse ; because the hand, touching that end

N
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of the rod, takes away that electricity,‘which was.
* tepelled into it by the action of the tube—take
the hand away, and they will diverge agalnh-' :
_excité the tube, and bring it nearto A, as before
and the balls will collapse—~remove the tube, and
- they Wlll diverge, contrary to. the first part of -
the experlment ~
- Rationule—The cause of the balls diverging.
-at ﬁrst, 1s, that the repulsive power of the elec-
tricity upon-the glass tube, repels the natural
electricity from the end, A, of the rod to the
end, B, and that end becomes posmvely elec- "
trified, and the balls diverge-with positive elec-
_ tricity—the tube being removed, the electr1c1ty
which was repelled into the end, B, by the -
action of the’tube, Teturns ‘again to its former -
state, and leaving the rod unelectrified, the balls
mﬁst. of .course 'collapse. In this-experiment,
care must be taken not to appi‘oach too near to
the rod, nor totouch it with any thing—as soon as
the balls begin to -diverge, stop at that distance,
because by bringing the excited tube too near
_to the rod, it will impart some “of its electrjcity .
to the rod, and the balls will remain diverged
after the tube is taken away—the rod having
received more than is natural to it, will remam_
| posxtlvely electrlﬁed A small coated bottle

¢
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vilakly charged will-do equal‘ly as well as'a glass‘
tube for the above experiment..

o /ze two metallic Rods.
Exp..87.

~ Take fig. 46, two insulated metallic rods,
and place them at about ‘an eighth. of an inch
from each other, ‘with the cork_ balls hanging
from them; then take the glass tube or coated
phial used in the last experiment—hold it at ~
. about two or three inches distance from the first
wire, and the balls from both rods will begin to
" diverge—hold it there three or four seconds— -
then remove it, and the balls of both rods will
remain diverged: That; which was nearest -
the glass tube or coated. phial, will diverge,-
‘because it is negatively electrified, and the balls
c d, will be positively electrified; or, in other
words, the first mentioned diverges because -it
is deprived of its natural electricity, and the
last because it has received more than is natu-
ral to it. - - ;

- Ratzonale —When the excxted tube is held
near ‘to one -rod, the action of ifs electric fluid
repels the natural electric fluid out of that rod,
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and it enters the other, so that the Jast has’
much, electri¢ ﬁuid, imd the‘.dth‘er too. litt'le,

f:: ! L3

I/V /z _j ﬂu, Ball.s at one Wire are negatwe, and the
- other posztwe

EXP._‘ 88.

Sepa1 ate the two wires whlle their balls. are
~diverging—set them at some distance from each
. other; then e\c1te the glass tube, and approach
gradually towards the balls'at the first wire, and :
they will be attracted. The balls will strive, as
at were, to meet the tube, becauqe they, havan‘
lost their natural qu'mtlty of eleétric ﬂmd do .
their endeavour to attract some of the super-
fluous’ quantity from the tubeeapplpach the
balls of the other tube in the same manner, :
and the balls will be lepelled or strive to
recede from the tube because, being e\uted it
has too much electricity, and the balls too much
also, which they ‘had received from the other -
wire, so they must of conseﬂquen‘cfé‘ repel each ;
. other both being in thé same state. { 1v. Page 4.

In “he three last experiments there is no par-
ticular necessity for a glass tube, ‘a sm all coated
- bottle‘weakly charged positively will do as well,
“and the result will be exactly the same. A stick
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of sealing Wax, ora small ‘coated bottle weakly
chm 0“ed negatively will also have the same effect,
but will be exactly the reverse, as for e\am"k

‘where the electric fluid was repelled out of one’

1ito fhe n*hex, will, by the action of .the electrxc 2

flaid, either from the bottle or stick of wax, in
the last mentioned case, be attracted out of
one into the: other ; fmd when separated the

first will be found to be posmve, and  the

-seco: ad nevatlve because by exciting sealing
wax in. the vsual manner; by rubbing it with
any. convenient xubbex, e\cept metals, it will
be negative; that is, its electric fluid will be

_ «drawn out of it by the rubber, consequen‘dy, if

it is. brought near. to any non-electrics, it will -

endeavour to att 1act the natulal electuc ﬁLHd

proper (hstance, that 1s, not' too near, upon'

which, the success ‘of “the above peument
depends, does not attract the fluid out of it;. it
1s only~ attncted into the balls from the 0the1
end of the wire,. being - there stopped by theair
bemg an electric and condensed the other end
~ of it must of course be left as stroncrly negative
as’the balla are positive, and part of the fluid

being attracted out of the second wire, the -

seahng wax or negative- bo’ttleJL being set away

. out of the sphere of action, the balls at the first :

‘-

outof it; but the sealing w: ax, being kept ata *
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. wire will diverge; because they ‘aré negative, or
because they have less ’electricity than their

_ natural quantity, which "is exactly the reverse
of the case When the glass tube was used. :

 The c.r/zc.u‘tsted.Flasl;; :
EXP 89.

_ Fig. 47 repr resents a glass about the shepe of
“a Florence ﬁask with a brass.cap and ball fixed
“ to its neck, and nearly exhausted of air ,——hold -
it by the brass ball, and rub the flask in the
‘common manner used to excite electrics ; it will
‘appear luminous within; and give flashes of.'light;
—but, to make it-appear more luminous, hold it
" to the prime conducter of an 'el_e_ctri‘cal- machine;
the whole cavity.'of ‘the glass will ‘appear full,
with a flashing light, and. will remain so for a
considerable time after 1t has been removed from
the prime conductor.. - g 0B '
After it has been laid away for some tlme,
“and it had ceased to give light of ltself grasp’ it :
in the hand, and strong‘ﬂashes‘\ of light will im-
mediately appear in the inside of the glass, if
the weather be favourable. : '
If it is held in the hand by the ball, and the
“opposrce end toyuched by the prime. conductor of
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an electrical machine when in motion, the elec
tric fluid will be condensed on the outside of
‘that- end and its natural electric fluid in the in-
‘31de, belongmg to that space only whereitis .
condenséd on the outside, will be repelled away
in streams through the whole space of the glass
to the hand ;—the glass then becomes partly
charged, being condensed or positive on the out-
side, and rarefied or negative in the inside :—

.the reverse will happen, if the-end (a) be held
in the hand, andthe brass ball to the prime
co_nduct_or——the Aelec.tric fluid - will .\be driven in -
streams' throgh the space of the glass, towards
the end; and there be condensed in the inside,
and- rarefied or negative on the outside—in
whatever manner ‘it -is_presented to the prime
conducter, it becomes. alWaYS in' some degree
charged. Suppose it then to be charged in the
manner first ‘mentioned, negative in the inside,

~and poéitivé on thé; butside—after it is taken
from.the conductor, it,continueés to give flashes of
light, because one side having teo much electric

fluid, or more than its natural quahty, is con-

. tmual]y giving way, and - the other recelvmg,
the passage of the electric fluid to and from causes E

.that flashing light till it is nearly dlscharged .
then it will cease to give ﬂash.es of itself ;—but,
when taken in the hand, or touched on.the out-
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mde by any conductmg substance, the ﬂashmg
'Wlll agam appear, ‘because ‘it. "hen goes away -
to the touchmO‘ conductm and; by that means,
glves the inside an opportunlty to receive whaf

1t -had been dep1 1ved of.

" The ewkaz_é.éted Glass Globes
_ExP. ‘90. ;

Fw 48 bemcr set near to the pPr 1me conductor
- of an electrltal machme $6 that ¢ can recelve
sparks from it, turn’ the mftchme, and “every :
&, qpark that passes from the prime conductor will
'_'ﬁll the ‘whole glass globe, making a very beauti-
- ful appearance in. a'dark room ; 1f ‘the electrical
machine acts qtlo‘nglv, 1t will glve hoht enouOh
‘to read by. This e},pel imnnt ‘shews the sur-
plmng expansive proper ty of electricity ; as one-
. spar Ik, not so lar ge asa pm S he’ld in the cofnmon
density of the atmosphere, can fill so'lar ge space.

Exp.-91..
If “instead of making spalks ﬁy from the
prime Conductm to €, you cause them to ﬁy to

the wooden pillar D, the appearance. will be dif-
ferent, but the light will be much the same:
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The globe will ‘always be charged by. being
strqngly electrified, in elther of the former ex-
© periments ;—to dlscharge it after the first ex-
periinent; make one end of a chain fast to the
top of the wooden pillar,” and" cause the other.
end of the chairi very qulckly to touth-the.bent
wire ¢,—a large body of fire will be seen to fly
from under the brass plate, in a direct line to .
. the ‘bottom, i in its passage to tHe outside. After
~ the last exper iment, one end of a chaln must be
made-fast to the bent wire [ and the other end,
while the gfobe 1s chargmg, must be made to
touch the bent wire projecting out of the top of
the wooden pillar. iHlgn

: Exp. 934 :
The exhausted Cylinder.

Let AB, fig. 49, represent.a long glass cylin-
der standmg upon the plate of an air pump—
make a metallic communication between the re-
gulating electrometer. EF, fig. 1, platé 1, set the
ball F at about half an inch distance fron: a—
begm to exhaust the cylinder, while an assistant
turns the machimes—if thgcylmder were made

i S ¢ 9) =
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 very clean and dry, no sparks, or, at least, very
fainit ones, will fly from a to F, till the cylinder
is about half" exhausted then sparks will pass
freely, and be seen at the points at the top of the
cyligder, and dfterwards at the hottom.alsd, -pass-
- mg from the top to the bottom of the' cylinder
in variegated flames of llght——the exhaustmg and
passing of sparks still continuing, ‘the ¢ylinder
will be filled with a steady light, the exhausting:
aay be carried so far, that' the light will begin’
to get -muclr famter —But this can only be ob-
tained by an air pump of an extraordinary rare-
fying power, such asCuthbertson s 1mproved air
- pump... By varying the distance of the ball of
the electrometer from the ball of the prime con-
- ductor, much varjation i in the I]U‘ht ‘may be ob-:
taimed. 3

EXP 94, :

Take the pleces ﬁrst used away, .and in their -
place fix two balls, exhaust the cyhnder as be—‘
fore, and slide the wire E 80 low, that the ball at

the .end of it may stand about seven méhes dis-
‘ ;ta.nt from"the other—electufy A as in the last ex-
peumentz and, the cyhndel will be filled' Wlth
hght in the form ofa tree -the root between the‘
' twO balls, and the branches spreading.from the‘
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: iside of the wire to the side of- the _cylii;\dér; it
~ will sometimes, appear in the form of a screw,
winding about the wire E. in continual métion.

The emfzausta.l G’ lass Titbe.

‘AEXP.‘QS.’ L s satadis o

Fig. 50, plate V. Take oné end in the hand,
and lay the other end upon the prime conductor
of an electrical 'machiné when in motion, and
the tube will be filled - with light ; which will
contihue f01 a consldurable time after it has heen
taken away ,and begm to flash by intervals,which
_ will continue-for an hour or longer, depending
nupon the state of the atmosphgle

= 3 % \

R4 szble electri ic 4 tmospizere

. E E‘(P 96

Flg 51 lepreeehts a glass with' two neck
both mounted with .brass; from the inside of
each projects a brass wire, with a ball of two
“inches diameter finely pohshed and of an exactly -
true ﬁmure, standing at about four inches dis-
tance ‘from each other, 'Ihls glass 15 nearly ex-
hausted by an air pump. . Annex the ball at the
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top, .byin_eims-of a wire or chain, t6 the electro.
meter E, fig. 1, pl. 1, turn the machine, acting
very weakly, and the ball of the ele'cfro'rneter
nearly to touch the ball a, otherwise the elec-
tircity: will pass in a stréam from one ball. to the
other, and the experfment will not have the de-

. sired effect ; -a little-practice, however will soon
_render the operatlon easy and famlhar ;—a lumd '
atmosphere will appear at that end of the glass %
which is connected with the electrometer, at the'
same time that the ball at the other end, has not
the least appearance of hght this atmosphere
does not exist all round the ball; but reaches
from about the middle of it to a small distanee
beyorid that side which isttowards the opposite .
ball. * If the same end be held to a negative con-
ductor, and electrified negatlvely, the lucid at-
mospere will appear about the other ball, at the

" same time that the-negatlve eleetrlﬁed ball does
not shew the least appearance of light; which
makes it appear. that the electrlc fluid consists of -

’ ene uniform homogeneouys fluid, and not two, as
some have supposed for, if it were two distinct

; ﬂmds, attractmg each other, then there would,

1n this e‘:perlment ‘appear two atmo:pheres,. :

that is,” que*about the "ball at the end A, and a

#eécond about the.otheér ball ; which, we-see, is -
not the case. If the appeaxance of the lucid

.
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ntmosphere be “always about that ball which is
overcharged Wlth electricity, .when A is electri-
fied positively, thé super. fluous flurd is v1s1ble on
that part which is "nearest to the other ball, bs-
cause being in a contrary state of electr1c1ty, it
endeavours to “attract it; but when electrified
negatlvely, it will attract the electric fluid from
B; which fluid, on that account, is visible on its_

surface, just in the act "of leaping to the other
ball.

-

To prove that -the ‘electric Fluid does not. expel
the dir out of a coated Jar while charging. :

Fig. 52xepresents a jai coated in the common
manner, mounted at the top perfectly air-tight,
exceptmg a, which, is put through the mounting,

- and has-a small drop of-red hqmd put into it at
the time of the e‘Zpel iment; cisa brass wire,

. with a brass ball at one end, the o'eher being in

contagt with the inside coating of the jar.

-

Exp. 97

- Ret t in.contact with the prime;cohductor of

an electrical machine, and begi.n to charge the
: jar. It is plain, from- the construction of the
" Jar, that if any air be e\pelled by the electuc



102

“fluid, it must pass throush the small glass pipe a
and thereby displace the grop ogllqubr which is
in‘the pipe -——there will not be the least motion-
: percelved in the hquor ; which shews that the
. electric fluid, transmlt_ted 1n the bottle, does not
exclude any of the air contained in its inside;—
‘when it 1s discharged, if the wire be not in close
contact with the inside coating, of the jar; it wille
be a little displaced, owing to the Spalk which
‘ passes from its inside coating to the wire, so that
this oucrht to be partlcularly cuarded ag'unst

-o\ s
N

The Cow se of the electric I' liid, in a Di s’c/zfzrwe,
 réndered conspicuous by _/ a pu‘h Ball.

. g Exp: 98.

Lay upon h, fig. %, arpieée of baked wood,
with a Jong'curve n the middle ; ; nearly of the
same radious as the pith ball? th'en sllde the two.
wires till they are within about one—half or thl ee-
fourths. of an inch from the pith ball; annex one
of the wires, suppose g, by means of a metal chain,
to the outside of a chaf‘ged bottle, and, with an
insulated discharger, direct the discharge to pass
between the balls of the wires, and. over the sur- ’

'faceﬂ'bf the baked Wood—the plth ball, lymo in
the mlddle, 1s always driven- in the direation of
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the ele’ctrié fluid, that is, towards the negative
side of the bottle. It must be observed that, in
this exPerIment the charge of the bottle must
be anly just sufficient to pass thx‘ou‘h the inter-
val in the circuit, the baked wood must be very .
dry and clean, and, in short, the dlsposmon of .
the apparatus, and the’ performance of this ex- :
per iment, requires a degxee of mnicety that can
: oaly be obtained by practice, which when the
operatox has once got to succeed, and afterwards»_.
follows exactly the same method -of operation,
he ‘may- Le sure that the event of the experiment
will constantly be as above described.

4

T he Direction: of the electric Fhuid an a Dzs- '
charge, slzewn by causing it to pass over the

Sur, face of a Card.

Q

Exp 99.

-

The apparatus used in thé last experiment is
most proper for this. Laya card upon h, and
unscrew the balls off from fhe wir es, then slide
‘one of the wires under the eald, and the end of
the 6thér wire above the card; at.abott, an inch
distance, annex g to the out31de of a chaged
bottle,’ by means of a metal’ cbam ; discharge
the bottle, as in the last edperiment, with. this .
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difference, that it s necessary to be pretty
strongly .charged ; and it Wlu be observed that
the. electric fluid will run over tliat surface of
the card on®vhich the end of thewire lies whlch
1s connected with the positive side of the bottle,
and 1t will pierce a hole through the card,.just
over. the extremity of the wire wl] ‘hich is' con-
nected with the _negative side of the bottle.
This makes it appear, that the electric fluid must
have passed from the positive side of the bottle
to the negative, by 1ts piercing a hole just above
the énd of -the wire: if it had passed the con-
‘tmry way, the hole must have’ been made under
the end of the wire to have got to the posxtlve
side.

- "y >

-

The Direction of the électric Fluid ascertained,
or the two Kinds distinguished, b_y t/ze Produc-
tion Qf Heat.

Exp, 100, :

Place’ upon h acemmon sized candle, burnmg,
with its flame nearly upon a level w1th two wires;
and their,balls at about four mches distant from

, each other, with the candle in the-middle ; con-
: ne& one of the wires with the prime cbnductor
“6f an electrical’ machine, ‘and copnect the cher

-
-



with sonie good continued” conduetor; or with
the negative conductor of the machine, or; if o
it hasmo negatlve conductor, a’wire connected
with it may be held in the hand, which will an-
swer equally well;—turn the machine; the flame
will waver very- much, and seem rather to incline
~ more to the neggtiye'-.l'),all,- than to the positive
- one; but it is very.équivocal',;—-'-(:ontinue turn-
" ing, if the ‘machine bea plate of “two feet dia~
meter, about fifty revolutions; them the negative
ball; -or that one which is connected with the
hand, will begin to grow warm, and the positive
one remain cold. -If the revolutions be carried on
to two hundred, the negative will be too hot to
be totiched, and the positive remain as cold as
at the beginning. :
If the two balls-at the end of .the wires next
to the catidle be ‘made hollow, so that a ball of 2
“therthometer can be placed in each, the experi-
ment wrll be miore evident, and the apparatus
* more complete for further researches; the sub-
ject being certainly worthy of investigation.

To ’swé.’l"C_'k@ 'b_z/' an electrical .E;rplosion. ‘
1 . Exp. 101‘.. e
. Roll a piece of soft pipe clay in a small eylin-
drical form, as c d, fig. 53 ; put two wires'into



106

it, so that the ends within the clay may be
: Q‘bo_iit one-fifth of an inch from ‘each othezjv;
then lay it upon h, fig. 67 ; adjust the wires f, g,
5o that they touch the knobs a; b, and then dis-
chargea bottle 'throug’h_it asdirected ii*Exp. 82—
it will be inflated by the 'sparkﬁwhi'ch paéses be-
tween the two wires ; and, after the explosion,
(it will appear ‘as fepresented in fig. 54. 4
; The clay for this experiment must be_very
~moist and pliable, otherWise it will break by the
explosion, and its fragments be scattered in every
direction. e gy kit ?

£~k X

To break a Wine Glass b_g) an “Electrical Er— '

Dlosion.
Exr.-102. =

Fig. 55 represents a common" glass,’ nearly
full of water ; C, D, are two wires with knobs
ut their ends, hanging in the water half an inch |
asunder. 0 A Rinpion 10

Annex C, by means of a metal chain, to the
outside of a coated bottle ;. charge it, and, by
means of the insulated" dischéarger, direct the
discharge to D—the discharge will have passed
through the water from one knob to the other,

d the glass will be broken with very great vio-
Yeuge, K8
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T o prove tkat the elecmc Spark dzsplaces and~
; mreﬁes the. Azr ﬂzroug h wbzck it passes'

EXP 103

. Make a brass chain fast to the brass foot b _
fig. 56, and annex it to the outside coating of
a charged bottle; with the insulated discharger,
direct the- chaige to. the brass ball a—and, on -
the explosion. it Wlll be seen, that. the water
in ‘the small -tube rose to a very great height,
and. immediately fell again, but not quite so lew

. 4s’before the e_xplosion. : v

How to charge a. Plate of Air.

1

Let two circular boards, 'aboﬁt four. feet in
'dlameter, be planed very smooth; and coated
with tin foil, carefully, so as:to be free from
points 5 msulate one, by a glass foot, and the
other by means of a silk string; which goes.over
a pulley fixed to the cieling of-a room, for the
convenience of ralsmg and. Jowermg it asis found
necessary.

_Exp.’ 104. -

, Let the boards hang at about an ipch distance
. from each other ; ‘then the plate of-air, which is
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between- the two boards, _Wlll act as aplate of
. glass, and the boards -as t[ya two coatings upon
it ;=if the uppermost Be ‘annexed to the prime
conductor of .an electrlcal machlne, it will-be
found that ne charge can be communicated to
the air; because the undermost plate 1 is insu-
lated ;—hang ‘a metal chain from it to the
ground, the other being still annexed to ‘thie
- prime conductor, put ‘the electrical machine in
~ action, and-a voluntary . explosmn will happen
between the. two plates, which is a proof that
the air between them was.char ged.. By not tuirn-
ing long enough to make them explode of them-
selves, they may be discharged in_the com-

mon,_ way (that is) by first touching the under-
" most board with one end of the’ dlschargex,
“and extending the other end'to the uppermost
board—a dischar, ge, as from a plate.of glass, will
happen but, when they are dlscharged in this

manner, it is necessary to continue turnm’g the

electrical machine, because the. air, not bemg
free from conductmg part;cle,s, dlscha.rges iself
“imperceptibly, as soon as the action of thie elec-

trical machine is stopped ; neither will the dis-
charge be found so strong as®an equal quantﬁy.j
of coated glass, for the reason already men-
tioned. Noththstandmg that a plate of air can-
ot receive a yery high charge, yet we have some
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advantages from this experiment; that is, we
«can see what happeris between the two coatmgs
in' charging ar discharging ; and, Tikewise, e
. ‘éan introdgée‘éeveral'things' into the substance,
if it may be so called, of the coated 'el‘ecfri'cs,'
- which wilt produce several remaxjka'blé-a'ppeaf—
ances. By this experiment, the state of the
atmosphere, when covered by clouds, may be

represented e‘xceedmO' well, and several effects - °
* of matural électricity may be imitated.

The distance between -the two boards must -
be regulated according to the :iétihg' power of . .
the eléctrical- machine : - the stronger the: ma-
"chme acts, the faxthel the boards. B be se-
; parated

To discharge a coated Jar mz‘]zout cauwzg an.
Ea ])loszon. 3

EJ\P 2052 ™

; \Vhen a large Jal 1s chalged <80 as to give.
2 strong shock, put your hand in. contact with
the outside coating, and.with the other hand -
“hold a sharp-pointed needle, dn‘ectmg the
point towards the knob of the Jars, proceed' :
gradually. towards it, tlll the pomt cof the *
needle touches the knob of. the jar;—by this &
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: - opération, the jar will be. entlrely dicharged

-+ without giving any shock ; the point of the

‘negedle has, thereforg, silently and gradually con-
ducted-all the, superabundant electnc fluid from
‘the ‘inside surface of the electr ified j Jar, which
has passed through your hody to its -outsxde

£
S

A electric Dzsclzarge prefers a skort Passacre
through the Air, toa long oné ‘thr ougk vood
* Conductors. 3

Exp. 106.\

Bend a wire,- about five: feet lond, “in fhe
form represented by fig. 57, that the parts a, b
may stand about a quarter of an inch from each' ;
other ; then connect the end d to the outside of
_ 4 battery, or coated surface, sufficient to melt

. wire, when 1t is charged ; set orie leg of ’ghe mn-
sulated discharger upon ¢; and make the other
end to touch one of. the knobs of the battery—
at will be dlscharged ,—-at the time of the ex-
£ plosxon, a spark will be seen between a and b, :
- which shews 'that the electric. fluid prefers a
short passage through the air, to a long one
" through the wir¢ :—this spark; at first, was
: Ipposed to contain the'whole discharge ; but
'_the contrary 1S proved by _/ the following ex-
\perimént 3
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. Exe. 107.

Lay a smal‘[ wire from’ ato b of such a thmk«

. mess as the battery 1s capable of melting ; when 55

Vcharged to the same height as before, discharge
it—and the small wire will not be melbed cut
the 1arge wire in two at e, S0 as to dlscontmue ;
the cu‘cmt;, make-the dlscharge as before——and
the small wire will be melted, by the same ex-
plosion Which before scarcely made it red-hot. .
In this manner, says Dr: Prlestly, who is the ..
mventor -of . this experlment the CO"ldU.C'ClDU"
power of different metals may be tried, using
metalhc circuits. of the same length and thick-
ness, and obsérving the passage thmugh the air’ -
 oeach, - . a %

¢

" To make coloured Rings uporn Metals.

i E‘(P 108

Set up edgeways upon the table h, fig. 67, =
piece of polished metal, supported by the ball.
of the wite f; unscrew the ball.of the other wire,
under ‘wirich i isa fine' point; shde it towards the
pieceof metal ; then, by’ rneans of an insulated. .
discharger, send several explosxons of the bat-
tery through the pieca of metal, or from the
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metal to the point—they will- 0raduaﬂy mark
“the surface of the piece of metal opposite the
pomt with circular prismatic colours, which dre
ev1dently occasmned ‘by the lamma of the metal*
ralsed by the explosmﬂ These colours appedr
~ sooner, and the rlngs are closer to each’ ather,
When the point is near to the su1face of the me-
tal; the number of tings is more or ]ess, ac-
cordmg as the point is moré sharp or blant : it
makes no dlﬁ'erence what sort of metal is used ;
g. watch case answers very well. ki 8

-

-

Gla.ss becomes a Conductor when made very hot.

Fxg 58.. ‘a b is.a small gl'lg'_s tu._bve,\itboﬁt a
foot long, cloqe at one end; c‘w iS.’l brass wire, -
pushed through a c01k into the inside’ of the
tube ; d 1s another wire, bound upon 1ts out-

y

side. = g

Exp. 109

IVIake the wire d fast “to- the out51de of a-
‘coated bottle,*ax;ld "by means of the ms'ulated
-discharger, try to send a shock thr ough the tube
__from the end of the wire ¢ to. d, whlch will be
1mposs1b1e, without breaking the tube ; take a’
_candle, and, with a blowpipe, make the tube



g~ oo

" ved-hot at the end; then try to direct’ the dis-

charge as before, and it will be easily transmit-
ted from’one wire to the other ‘through the sub-
stance of the crlass. b :

Pesmous Substances, and ‘Oils, bccome Conduc{o; g
when made. ‘hot.. i

Frg 59 is a glaés' tube bent td the form of a -
‘semicir cle, nearly filled W;lth resinous substances
Sobell; a b are two wires xnserted in the msxde
of the tube : 5 e

Exp. 110.

Sup‘pose the glasé to be filled with pitch, by
being poured into it when it is in a perfectly
fluid state——try to direct the explosmn of a
ccoated bottle through it in the manner descrlbed
in thelast expeument and you will find the
" bottle to discharge very well through it, from
one Wue to the other—Ilet if stand till it, is cold
and you will not be able to send a discharge
through it. Qils, or any other fluid electrlc will
answer in the same Hianner. 2

o
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% '.Hm‘ '_Air is a Cohductoix. &

4 Em’ 111

Y

Electrlfy the balls of fig. 45, so that they die’
. verge ; then hold a red-hot iron under them,
~and they will close—take notice of the distance
the iron was from the balls when they lost thelr
: electmnty ‘make the iron cold, and bring'it to
the same . dlstance from the balls as hefore, and’
,you will find that they will niot in the least be :
~ disturbed. ; : :
From the above 'e)\peliments we ‘may learn,

that a great many substances which are:ranked
. among conductors, will become électrics when

~ brought into a'different temperature, and that
all electrics become conductors when heated to
a certa.m degl BB :

The Force'of an electrical Explosion is greatly
. diminished, by cazzsmtr it 1o make long- Cir-
Ccuits. 3 :

S

A fig. 60 isa Leyden_]ar, B C;a. brass wire,
“about three feet-long, wound up in the form of
_a spiral sprmg, made’ fast upon an msu]ated
stand.

Cr
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o s Ex‘p.'-rm.

Suppose A to be standing at the conductor.of
an' ¢lectrical’ machme——take iron wire, of such

g size and length as is 'known that the jar can

malke red-hot when charged to a.certain degree, -

- ‘gover ned by the regulating electrometer HF; -

fig. 15pl. 2; hoo]g one end of the small wire
to a, and fasten the other end to a -thicker
wire, - which ploceeds from_ the electrometer ;
let also a wire proceed from the hook to the

.-outside ,of the jar, by hoolqng it to a; set
."the electrometer E F at a proper distance'from

a, pl. 2, fig. 1. Charge thejar till it discharges
itself from a to E; from thence through the

. small wire—which, if E stood ata proper dis-

tance, will be either red-hot or me]ted the
experinjent will be: more decisive if it is on]y
red-hot. Hook one end to a small wire, of
exactly the same length and thickness as the
other ‘was, . to d—ook the other end to 'a,
which is connected with the outéide of the jar;
charge. the jar ds before, (E remaining: at the-
same distance from a) till it discharges itself—it

* will passfrom a to E throughthe small wire,

to d, and from thence along the spiral to a,
and from thence to the outside of the jar—the
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small wire will neither be red-hot nor melted; —
if it was only made ved-hot i in the last mscharge,
it will, in this, nét be chan@ed ;—but if melted
l_)efor_e, then it wil per}}aps be blued i in this

2 R ks o x5 . e
L e % &

; EXP 1'13 3

Take the small wire: away, and make two»,
othe1 pleces of the same size and, lenoth, the one.
fast from o 102, and the other from d to E,
* ‘charge the bottle tiil it dlscharges as before—

and the wiré between d E will be blue as before—
but tuaL between g and a, net in ‘the least al- "
teredk; —To melt the wires, asin the first ex-:
periment, they piust be of a smaller size, ' and
that between g a, smaller'than between d E.

From these é%perilﬁents we learn, that the .
force of the “electrical discharge is ‘greatly. dis
minished by making it pass through long cir-
cuits; and that the force’ is dlmlmshed at ’she,
beginning as, well as at t.he end of the cireuit,
though mot:to the same degree ; and ﬁom thxs,
it -also follows, that when we have scar cely suf-
ficient qqan’mty of eleetric ﬁuld to perform the
-required experiments, the circuit, must he short-
“ened as much:as _p’ossiblg._ ; ;

~
E8 5 b 4 o U 3 : = e
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JIow .o uwe an. clcctmc Shocl without coaz‘ed
. .Electmco

Exp. 114.

* This may be done by increasing the size 6f
the prime corxducto;', o'i"comxecting it to ano-
‘ther econducter.of larova (1mensmns ; but at the
.Same time, a proper passage, for the electrie ﬂuld

"to get to a proper conducting part of the earth
must be attended to ;—if the size of the con- |
ductor be.only increased, the spark will aJso be™
increased, but not é‘ive the sensation of a shock, -
because a wooden floor, not being a- good con-
ductot, can. -only let a certain quantity of electric
floid pass, a’w%v through it at once ; 5 S0 that by
in¢reasing ch_e sizé: of the conductoz ,. and not »
making a p}oportionate passage for it to get ata’
good conductmg ground, the point in view can
not be obtained; to do -thls, a ‘wire must be con- " #
" trived 80, that one end‘ of it is carried out of the
window ofa roam, ind connected with some good
(‘OHchtan‘ part of the ground, while the other -
entremains in the room, o that it can con-
veniently be .taken in one hand, while sparks-
are drawn by the othﬁr s and each. epark will be
a perfect: shock: By mr'leasmg the size of the
conductor, ‘and providing: a ploper passage for

N
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the e}ectl mLty to pass away, wire may be melted,
-and all the effects of a battery may be perfor med

without any coated glass. . . , v

~ On tlze latera[ ‘ E;iy)lbsialz.

“When a Leyden jar is. phced so that its Lnob
rtoucheq the conductor of an electrical mach}ne ;
and a ‘chain is stretched out upon the table, with
oné end nearly touching ‘the outside coating of
. the jar ; let it be .cilal'ged 5o high as voluntarily
. to discharge itself;—then, at-the Sa‘m‘e time that

the discharge happens, a spark will be seen be-

fween the end of the chain and the outside coat-
ing of the jar; which spark is-called the lateral -
“explosion : upon which Dr. Pxiest‘ly, Mr. Ca; )
- vallo, and others; have taken some p‘ams to ex-
~plain, but without success. I mvented the fol-

lowin g apparatus.

To shew tﬁe latcr‘al Emjpl_bs_ion'.

F‘(P 115.

£

; Place fig. 61 0" that the knob a, touch the
prime: conductor of an eIectucal machine, the
kneb b, at about aquﬁrter of an inch distance. -
irom.c, and theknob d, at about tworinches from
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a; hfmg to e, a long, metal chain, one end
'touchmg the glound s—turn the machme, and
~ when the jar is chat ged it Wl]l dlscharg,e 1tself ;
and fly from a to'd, and, at the same instant, a
spark will be seen between ¢ and b, whlch i1s the
lateral e\ploswn :

.To 95zd7cé the Zaﬂra},’ Ezplosion wisible, when @
“darge Ball, < D, is. set upon the Jar, mstead :
of Hze lu‘lle Ball or Knob a.

- Exp. 116.

' Sérew" the little ball a; from off the jar, and
m its place “set the large ball C D, so that thé
wire of the jar may pass, through the large hole,
into the ball, and let the ball rest upon the neck
of the jar;. shide the wire, “with the knob d,
backwards, so far that the jar can discharge it- -
self to it ; when it is charged as'high as possible,

-which is best found by ‘expei"imeqt, and when
the jar discharges itself, a spark will be-seen
between ¢ and b, ‘as before. '
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How fo examine ﬂze Direction of t/w Zateral
. zploszon, or.Spark, that J@as between c zmd
b in ﬂze last Eape; iment. - -

-Exp. 11/

"Fake the chain avcay ﬁom e, and hang it
upon g: set the small bottle h;, upon-1, and so
that its knob is. about an eighth of an inch from
¢ and b —chalge the j Jar ‘till it dlscharges itself,
and the spark will now be' seen .bctween the
knob of the bottle and ¢, which must have ei-,
ther gone from c, to the knob of the bottle,
or from the knob of the bottle to .c; examine
whethex the bottle is charged ‘positively- or ne-
gatlvely \Vlthln soif 3t is found to be posxtlve, :
*then the spark must have passed from c, to the
'kriob.of the bottle—and if negative, it must
" have gone from the bottle to c;—the bottle will
be, found to be positive, so that: the spark must
have pas=ed from c, - to the bottle.

How t/zc Bottlc becomes ])oazn'z)cly char, wed in
 the last "Experiment.
i Exp 118

.

Charge the Jal ‘as’ bef01e ; .only, mstead “of
charoan‘ it -at the pesitive ‘conductor, (.hafge it
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at tlie nepative conductor .o, so high that it vo:
luntarily discharges itself : having previously dis-
charged the small bottle h, and set it-upon i, as
in the last experiment ; —after which, the small
bettle will be found to be charged neg'atlvely in
the inside. . "Fhis will be constantly found to be -
the. sane-as the j jar was before the dlscharge,

if the large jar was charged positively in the in-
side after the dlscharge, the small bottle will be
found to be the same, and vice vérsa.

From the two last ekperiments we learn, first,
that the lateral explosion is a certain quantity of
_electric fluid; which, at the time of the discharge
of a positively charged jar, departs from its out-
side ; and, secondly, that it is a certain quantity
of electric fluid, whichy at the time of the “dis-
charge of the negatxvely charged jar, comes to its
. outsuie

The Cause bf fkc lateral E"z'plosiqzz..
Em i1 9

Take the httle bottle h away, -and set ‘the
"* knob b, at about half an inch from" ¢, slide d
backwards, so that'it’ may’ stand about halfan
inch farther, from the knob «of the bettle than it
did in the last experiment, charge the jar posi-
R

LI
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tively 5 high as possible, without causing d vo-
luntary discharge; and take notice; of the number
of - revolutlons necessary—inove the apparatus
from the conductor—take an. msulatmg dis-
charger, hold ‘it so-that one of its balls may' be
between the knob of the jar and d.: it will'then
cause a dlscharge, byt no lateral explosxon will
be seen, because the distance | 1s too long. Repeat
the experiment several times ; ; Jafter each dis-
charge, ‘slide by a little forwards towards ¢, till
_you obtain the exact distance ‘at’ ‘which the ex-
plosion happens ; when found take the large
ball in the last experlmenf charge the jar as
before, and when char ged by the same number
of revolutions,- proceed as before with the dis-.
chargel the jar will be discharged, but no la-
teral explosion seen. ‘Repeat the experiment,
and slide b towards ¢, after each discharge—
. and it will be found, that b, and ¢, must be
much’ nearer to each other to make the lateral
explosion visible when the small knob ‘is used,
than is necessary when the large ball is used.

If 1s evident, from the ‘above experiments,
that the Jlateral cexplosion is caused, first, from
#the height of the chargé, and, secondly, by. the -
4magmtude of the -conducting substances con-
- mected: with the charged side of the jar.

- The lateral explosion, when a jar is charged po-

$ e
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- sitively in the inside, is*that quantity of electric
fluid which is ‘contained i 1 any conducting body
annexed to the inside coating of the charged jar,

_ repelled into it by the action of the machine
being more than that which was repelled from
the outside.

Fhe lateral explosmn when a jar is charged
‘negatively in the inside, is that _quantity of elec-
tric fluid which is drawn out of the. conducting
body annexed to the inside coating of the charged
Jar by the action of the machine, and beirig less
in quantxty than that which is eome up-to the
‘outside. . :

The amazmg vcloczt_y wn‘h whzch condensed
quantitiesqf electricity, or sparks, pass from one °
eonducting substance to another, affords many
curious experiments:

« 7+ The spiral T ube.

Exp. 120.

Fig. 62. . ﬁold one end in the hand, and
apply the other to the prime conductor of an
" electrical machine—and sparks will pass from
the éonductor to the hand in the form of a spi- ;

ral, and form very beautiful and brilliant appear-
ances; witha ,pow.e‘fful machine ;—many fanciful
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devices may* be made* upon glass planes, hy
fixing small pieces of tin foil at $mall distances
from: each other,

The curweéwllz'né.
e b O

, ‘Fig. 63 being fixed ufaon a stand, ahd a brass

ball at eich ends=—when one is set near the con-
‘ductor, s6 as to receive sparks, they will fly from

one end to the othier ;. the ball-at the other end
must be touched by the hand, or annexed to thé —
ground ;—if one side of the glass be palnted.
- with different colours, the sparks will ‘appear
of - dlﬁ'elent colours whén seen on “one SIde, »

Tllumingted TV ord,
Ex;?. 128, hhs

F'l.g 64 -is two gIass planes ; upon one Cof
which is pasted tin foil in parallel lines, and-cut
through, or separated, at different places, to
cause sparks;—and the separatlons being from’
_one parallel to another, in the form of letters,
imy word may.be made and:iﬂumina’ted,' which
- bas a.very striking effect ;-—the other glass plane -
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is only to prevent the tm foil from being da-
mabed : :

e prcpm,e a resinous Pla'te for electrical
S Imzu es. - ;

Prepare a board, ninét;.en inches square, and
three quarters of an inch thlck, with edges three
quartels of an inch high ahove the surface of the

board ; the board to be a single piece of good
 solid m"\hogany, to prevent warping by heat.-
“Take six pounds of rosin, nine ounces and a half
of bee’s wax, and two ounces and a quarter of
. lanip black ; tl:2 rosin to be free from impuri-
ties, and the lamp black to be passed through a
fine hair sieve;; melt these ingredients together
n any convenient vessel with'a gentle heat, un-_
til the mixture be very thin; stireing it abaut
constantly with a wooden spatula; and removing
any impurities that m'ly“bé floating on the sur-
faqe -Warm the board, and place it level ; then
potr the composition quickly on its mlddle, and
it will spuead equal]y over it with an'even glo.ssy'
surface ; when 1t is cold, warm tﬂe surface seve;y
" ral times at the fire, to take out the blisters and
Pits; this resinous plate will be about half an
inch thick. Procure an. instrument, like unto
a~square open-hottomed candlestick, of three
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inches a side, and furmsh it with a glass hantlle;
and another, mstrument like a metallic waiter,
‘of twelve inches dlameter w1th scolloped edges
-and glass handle. Both may . be made of tin,
shaped somethlng like fig. 65 ; the cmcular rim
a, must come Iin contact with the resinous
plate;: as well as the qcolloped edge b, as is
seen in the sectlon the upper part of the
scolloped edge is soldered to the middle of
" the cm:ular rim, quite round- its outSIde and
then dechnes from it, until it is on a level: with
the dowest part of the circular rim, as at b in the
section. SOt

- Exp. 123.

Put both positive and negative conductors of
.the plate machine in their':proper places, asin
"plate 11 ; hang a chain from the positive eonz

ductor to the floor ; place the resinous plate on
.a table, and near the negative conductor ; set the
“square-bottomed candlestick on the middle of
the resinous plate, and connect it with the ne-
gative é'or;duqtors by means of thick wire ; near
the resinous plate set a jar, containing about.a
square foot of coating; and make a metallic com-
munication between its inside and the negative
- conductor ; pass a. pretty full charge through
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the candlestick, by applyingla:disc‘ﬁarging rod
from it to the outside of the jars remove the
wire from the candlestick with a glass stick, be-
yond the area of the plate, and take away the‘
_ candlestlck by its o'la% handle.; hkewxse remove
. the cham drom the p051t1ve conductor ; ; make a

metallic connexion betwixt the positive coR
ductor and waiter placed in the middle of the
resinous plate, and likewise betwixt the said
conductor, and - inside of the: jar, pass a full
- charge of the jar through the waiter, by extend~
ing #.discharging rod from it to the external
coating of the jar; remoye the wiréand waiter .
from the plate, by means of glass s sef the resi-
nous plate 'uprighf-; then blow upon it, from a
pair of bellows, at ‘the distance of three or four
feet, a large tea spoonful of a powder,:compos"é(_l
of equal Jneasiires’ of red lead and flour of sul-
phazr, Aintimately mixed ; ‘the powder’is to be
poured-down the pipe of the bellows. 3et
«This experiment, with' the>flourof sulphur
and red lead, i a very striking one, and is much
'1dnured “To ohserve two powders, ' prev 1ou~]y
mixed i ln the most intimate manner, separated
in the air by an inyisiblé power, and projected
upon a plain surface in 4 disunited state, so as to
: produceé two ﬁs'uxes of differ ent but most beauti-

4 <
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ful colours—the red ]ead falls on the negative
ﬁgme, and the sulphur on the posmve.

T he same Experiment can be done, ‘utlzout the
‘Aid of a negative C'onduclo; A t/ze fol/otmza‘ :
- 771("?226) o :

Exp. 124.

Take a glass jar; fig: 66, contammg about -+
. half a square foot. of coated surface, whosé cen-.
tral.wire is fixed firmly to its inside. - And, to
- prevent the unpleasant. circumstance of the jar's
"discharging when it is held in‘the hand,*a qua-
_drant electrometer may be pI'lced upon the
prune conductor.  Set the resinous plate upon
a table, and at any distance from the machine ;
on the centre of the platé put down,a square-
bottomed glass handle ; near the resinous plate
lay a piece of thick glass, about six or eight
mches square, or an “Insulating stool ; upon
which place the jar, and connect the ‘central
wire with the squdre bottom standing upon the
- board, - ‘a3 is represented in the figure ; take up
the jar by its knob and apply its outside coat: |
ing to the prime conducter, during the tarning
of the machme ; as ‘seon as the jar is charged, :
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set it upon the ‘middle of the - square plece of 5
glass or stool, and the ball of “the wire in con-

- tact with thé&‘metalhc bottom, the jar bemg“stlll :

held by its knob. during this process ;  discharge .
the j Jar 1mmed1ate1y, by makmg a cgmmumcam.
tion by means of a dlscha:gmgxod as in.the

figure. Remove the j Jar by its coating, and the-
- nretal bottom 'by its” msulatmg handle ; place, f
the instrument, used for the;v“above experlment

“on the’ mlddle of the resinous plate i set the jar

- upon the table, and near the resmous plate,

Charge the inside of the Jar posmvely, and set it
upon th'e table, w1th the ball of the wire 1n cona - .
tact with the Walter, extend the chscharger from -
.the Walter to the. out51de coatlng of the j Jar re-

move the. jar by 1ts coatmg, and the walter by :
its glass handle place the reslnous plate ina.

. vertlcal posmon, “and proceed as abovg

T 0 decompose U"dﬁer by ﬂzc elech ical Machme

- The apparatus necessary for this experlment
is represented fig. 67 ,pI Vi a, 18 a common wine
glass erﬂ’l two. holes drflled oppos1te each other;

el _‘ented two caplllary glass tubes, i
hawng ‘gold or’:platln _wire passing. through :
them ; the wires at th 11; outward ‘ends are bent’
1n the form of a hook or eye, to for the neces-

5
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: Hsary annexmns 3 the mmde ends are hermete-
: ca]ly sealed s0 4s to’ cover. the end of the wire, i
‘(whlch was prewously filed to as fine a pomt as
_ possible) Jart not so thick; but that aweak spark
from the prime conductor of an electrical® ma-
: chme, can plerce it’; ‘the 1ns1de ends of the. tubes
are bent upwards, o that a small receiver can be
' set upon each, to receive the respectlve gaﬂes'
formed by the decomposxtlon ¢
The decomposmon of water by electr1c1ty,
‘was' ﬁrst done . in A,msterdam by Mz. - Van
: Troostwyk and myself in 1789 (see Nlcholson S
“4to Jogrnal 1 vol. page 241) which was done
‘only. by electrical discharges. = Dr, . Waullaston
has 1mpr0ved upon this ; and mvenfed an ap-‘
, paratus, whereby it can be decomposed melely
: bya current of electr1c1ty The apparatus wh]ch
I have descubed s only an improvement upon

hlS, to make the exper iment: more easy boﬂun
lts use and constructlon. TR e hts

.

: ‘ E\P 125

Flll the glaqs ‘a3 with. pme water, as also the
two recelvels ; Invert the- recewers, and set them :
-upon the up@t‘mdmo ends of the tubes ; place
it so,-that a wire, p1oceed1ng from the electro-

meter EF, fig. 1, can_be. hoekeel to ‘one of the
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wires proceedmg from one of the outward ends
of the caplllary tubes (the wire. sith the d1rec~
tor.5 must be remoVed) to the outward end" of
the other capillary t tube. must be also hooked to
a wire, | which must be annexed to the negatrve
conductor of the machine ; but 1ﬁthe machine!
has no negat,lve conductor, the experlment will
succeed equally well 1f it_be held in the’ hand
“or connected with any good continued conduc—

¢ tory when the maclune 18 put n motlon, the
electricity will pass from fhe knob of the con-
- ductor to E, which must ; set at about one-‘
elghth dlstant from thernice, along the, ere, to
" the end of the caplllary tube, under one recelver, %
———Where small bubbles of air will be formed and
ascend through the water, to the top. of the re~
eeiver ; from thence, it enters the’ point. ‘of the
othier caplllary tube, - and forms other bubbles .
_of air, which will ascend to the top of the' other
receiver ;——the first will be o’tygen gas, and the
second,’ hydrogen it_passes then through the
wire to ‘the hand, m‘. the contmued conductor.to - -
the ground or,; ifit was' connected with the ne-
gative conductor, it passes frbm it to the rub-
bEIS. T T '
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Description of the improved electrical Condensers
Fig. 68 represents a vertical section of the
large condenser standing edgeways to the-eye;
ab are two gat 1ound brass- plates, of about six
1rl'cl)e§ diameter; ¢ isa glass cylinder, fixed at
_'oﬁe’ end into a WOolien foot d; e is a brass ball,
and motnting at the other end, to which the
ﬁlﬁite b is screwed fast; £ is a brass wire, with a-
Joint at its: lower end, and at the other end a ball
’ to Wﬁlch the plate a, Is screwed, standmg parallel' L
to b; _ by means of the JOlnt the plate may
he moved back in the situation of the dotted
_outhine g. The joint has a shoulder, which |

’Astops the' plate a, and keeps it at 1ts proper
dlst‘zmce’ﬁ'om b ' a5

~ s -

,Dcscription ‘c_)f t-?le co)zdensing Elecl‘rometef. i

Flg- 69 is the common gold-leaf electrometer,
with an addltlon of two vertical brass plates, of

: about an inch and a half diameter : ome is
screwed fast to the brass mountmg at the top of
_the electrometer ; ‘and the other, to a wiré which
has a joint fixed to the foot of the electrometer;
by which it is moveable and is set parallel, and
‘at a proper dlstance from the other plate, the
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i Jomt b‘ﬂng furmshed with“a stop for that pur-_‘

- pose, Or may be moved backwards in the direc-
tion of g, fig. 685 l is<a brass cup, w1th a
- shank “at the bottom - whlch fits into ahole in

: the top of e, servmg to examme ‘the state of.
= electrxc;ty excited by droppmg of metals; m is

a wire, filed-t6 a point at one end, and the other
a JOlnt with a shank which fits into the lole at e,

into the t top of the gold-leaf elettrometer, fig. 69.
- “Phese two mstruments, fig. 68 and 69, are- used

> .o examme the electr1c1ty of the atmosphere, or

separately or combmed as the nature of the ex- -

perlment may requlre When the expenment

requires. the aid of both condensers, they are,

* combined; as is ‘represented ﬁg 703 the ‘two

,ﬁxed plates standmg towards ‘the eye.”"The

A

fixed plate of the large condenser has a small
brass pin at one side;. which, ~when the i m-

struments are used together, riust touch the

ﬁxed condenqmg plate of" the crold-leaf electm

meter

i
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'T }m ]l!zthpd @ﬁ usmg tlze double electrzcal :
- 2 Cond@zwer. 5
To 3hew ﬂze electmc Fluzd evczt@d by Eﬁr— .
Bl T vescence, cSc 0

Aigs
z

& EXP. 196.

Screw 1 mto the top of the ball e of the'_v
'ku‘ge condenser, and set therein a China or
A glass cup, wlth prOper mcrredlents for that pur— e
. pose;’ *then Jom the two instr uments, asin ﬁg 70-
: Whlle the eﬁ'ervescence 1s \gomg on, turn’ back
"the moveable plate of the large qondehser mto

the pomtwn of the dottedﬂlme, ﬁg 68 takmg
care not to tduch the ﬁ«(ed plate : then, if the
’ exmted electm01ty ‘be very strong, the gold leaf .
will dlverge ; but lf not Just move the electro-
1 meter,, -that ﬁ 15 qulte ﬁee from the pln——turn
back its ‘moveable plate, and if a sufficient quan-
% tity of e&&ctuc fluid be e\c1ted the gold leaf .'
lel dlveli}e :
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To shew if there be. aqzy-,;'sensiﬁlc"_Qudﬁtit_'y,qf" ~
.= electric Fluid in the Atmosphere.
e Eze, 127, s . N

Sgrew m, into e, of the ]arge condemer a
convenient place being chosen, not much sur-

: rounded by bmldmgs or trees—set the instru-
ments ‘combined as in the last experlment and
proceed n the same manner‘

. To try if there 1s electr1c1ty in rain, snow, &c
let the apparatus stand in a room, near awmr‘OWf :
hold an msulated rod; covered Wlth tln fo;l out
of the Wmdow, and - at the same time Lo, touch
+ ‘the 1psu1ated plate.’ of the condenser for halfa
mmute or thereabouts 5 lempve the st-cL and '
opexate w1th the condensels as before. . As it is
sometimes dlfﬁcult to hold the stlck/out of the
wmdow, and at the same time in contaet with
the plate of the condenser, if the electric1ty 1s
‘very strong, . it will answer by dr awmg ' the stick
into the room and touching the condensers af-
terwards: but when the electricity. is very wedk, i
“the aboye method of operating with the stick
will not succeed; it is then necessaxy, Whlle"
holding the stick insulated out of the window,
.(or an‘y convenient place where it is sufﬁelently
exposed) by ‘one hand with the other touch it
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beyond thé 1nsu1atmm for 4 momenf aud after— .

- ‘wards take it msulﬁted to touch the condenemg :

» plate.. The lastmenttﬁned method sy always_
the most secure ; but it must be obser’ved that

‘;the electrimty n. thecstlck will be contrary to

‘ 'tbat in the.atmosphere ¥ ¢ o
s ; :'"’f

ﬂfetﬁod of appl ng the cbmbmed Ca;za’evsers, f0
- .shezs the Brmc.pple of /V[etal[zc Galmnzw* :

Screw the short end of m mto e of the large
‘ .condensma* _plate (thé 1nstruments bemg eom-
bmed as- abOVe) -bend: the «end of m down—f
wards (jche vihole lenoth ofit, or, xf it 1§ miore
convement it may be redx,cedto onc thu‘d as it
- serews in" three pleceq) at such-a dntance*ﬁom
~ the table, .or. whatevel it may staud upon that
two pieces of metal zmc and copper can: be put_' :
_umler 1t, and at the - same time pelfectl . in-con-
: ,‘Sact and. also that it can be dmwn away w1thout
i ‘]ettmg m touch the ‘table. Take two pleces of-
- metal- zmc and « copper eltler separate or sol—
» dexcd totrether with their flat sides in. contact
a‘ld push them under the end of 1o ;_after re-
mammg a short space of time, draw them away‘
~ froin m ; ;. take notlce that m does not- touch
. the ta«hle or any conducting substarrce ; turn
back the mm eablc plate of the laxoe condenser,
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move the electrometer, so that it is quite Bée
of the  pin “of the large plate,, and turn its
_ moveable plate back, the gold leaf will remain
, undisturbed ; turn up the condensing plates -
and set the 1nstruments in their first position,
taking particular care that the fixed plate of .
the electrometer condenser touches the pin pro-
ceedmg from the large plate; lay upon the
pieces of metidl before used, a piece.of woollen
cloth, well soaked in ‘a solution of muriate of
ammonia, or any other menstruum commonly
ased for the excitation of galvamsm, either upon
the zinc or copper, and push them under m, as
before; press the end .of m down upon them
that it may be perfectly in contact. After -
they have remained .the same time as before, 3
draw the métals away—separate, or turn back,
the large condensing plate ; and also the small
one; after havmg moved, it*free from the pin of
“ the large one, and unmedlate]y the gold leaf.
will diverge. If the zinc was uppermost, the
gold leaf will diverge with positive electricity ;
but, if it was undermost, negative. It makes
no difference in the general “effect, upon which
metal the wet cloth was laid, or whether two
pieces of cloth were used ; one,under the metals,
" and the other above; or only one, either above
the metals or below; but if the cloth he only
T
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~Jaid 'up'on'the cop};er, the electricity -excited
will be so weik, that the combmed instr uments <
. can hardly shewit. ~ . - . » :
If the two metals used in the last experi- .
‘ment. be not soldered together, and provided so
that they can be separated by. insulated han- :
g dles, while- lymg under m, not touching them,
but about two or three inches :above, lift the
uppermost up by the insulated' handle so
as to strike the -end of m, electricity will be
excited.’ Sometlmes once touching it will not be
evulent ‘owl nv fo the state of the atmosphere,
r_and,.state of the metals, not bemg bemg per-
fectly clean and dry, hence the experiment must
be repeated ten times; or more. If thie plate
lifted. be zinc, (the operation above being ob-
" served) the electrometer will diver ge with po-
sitive electr1c1ty, and if copper tite contr ary.
S zmc be reduced to filings, and. slfted
; through a piece of copper with holes, into the
brass cup, 1, electricity will-be ‘excited ; -and so
strong as to cause the gold leaf: to diverge
without the‘use of the-condenser : 1, must, m
this case, be_set upon the top of -ﬁg.'\-69, and
the condensing plate turned back previously to-
the-sifting;—if the sieve be zinc, and the filings
copper, the contrary electr1c1ty w111 be evi- "
dent.
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~ PART THE FOURTH.

DESCRIPTION OF AN ELECTROPHORUS.
This instrument is composed of -oné ‘electric
'plate of the resinous kind, and" two non-electrie

plates of any desired form ; they are commonly-

made round; this bemg the most proper shape,
and the easiest to be made free from edges or

points. This electric plate is laid between the -

two other- plates, and 1s somewhat larger .in
diameter. These two are common.ly made of ~
- wood turned flat on one 51de, and on the other
.turned with rormd\np standmo rims: the whele
" being covered with tin-foil perfectly smooth.

One of these must. be provided with three silk
strings fastened to the hollow-side; and so that,
whenrit is laid upon the electric plate it can be
lifted up by them in an horizontal position ; or
a stick of glass fixed in the centre will answer.
‘the same purpose -the other must ‘be ‘made to
screw: upon an insulated stand occaswnally.
These ~two plates are called the conductors, the
first mentioned is the upper conductor, and the
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latt‘er the under condyctor; the eleetric plate
being in the middle, between tl'lf}se two. . See .
A B, fig. 70. :

This instrument, after being‘eﬁzcited, has the
property of remaining in that state for a consi-
~ derable time; and also ‘that of increasing its
eleetric action, and recruiting the electricity upon
its surface by its own power, when nearly ex-
h@sted by being t(io long exposed to the ac-
 tion of the atmosphere—hence the name elec-
.tmphoriis. B! , J

" To excite an “Elec'tfopkor\us; negatively.
st Sl il fog; <0l T o

Separate the electric .Plate from the other,
and lay it upon a flat table, rub it with a cat or
hare skin in a longitudinal direction ; and -after
being rubbed, it will shew signs of .being ne-
gatively electrified—by approaching it with pith
balls positively electrified, they will be attract-
ed, and with negative electrified balls th

: ey will ’
be repelled. See Experiment 35. 1
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To draw, and to give Sparks. '
Exp 129

Lay the electrlc p}ate upon its. under con-
ductor, and rub it’as before; take -the upper
conductor- by the silk strings, holding it in-a
horizontal position—lay it upon the electric
‘ ,p'late,-'ﬁg. 70, and afterwards touchi_ng;it.with
your finger, a small spark will then appear. ~ Lift
it up quickly by the silk strings with one hand,
about six inches or more aﬁ_ove the plate, while
you approach its rim with a fingersof the other,
a spark will appear. Repeat the op'eration,'and
it will repeatedly take and give sparks w1th0ut

any sensible- diminution of its power.

The spark that appears by touchmg the upper

_conductor, when laid upon the elecfncjplate
is an electric spark passing from the touching
body to the conductor; and that which appears
after the eonductbr is* lifted up, is an electrie
.spark passing : from the conductor to the touch-
ing body. :

The strength or quantity of electnmty con-
tained in the sparks caused by an electrophorus,
depends upon the degree of e\qltatlen that the
composition of the electric plate is capable of
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receiving—that which I have foundsto® answer
best is composed of ¢qual parts‘of schellak, rosin,
lpxtch, and turpentme ;
Sirch compositions do mot, attract moisture or
damp to stich a degree as glass ; yet they attract
so much as to render it sometimes difficult to pro-
duce excitation. Thepowerof excitation does not .
onlydepend upon the composition of the electric
_ plate,. but likewise upon. the rubber ; that which
seems. to answer best is a cat’s skm. ‘Fo ex-
cite an. electlophorus) and to put it in proper
order for exPerlrnents after it has been. neglect-
ed, or }ong exposed to the action of*the at-
mosphere, 1t ‘will bé sometimes- necessary to
hold it before a‘fire, as hkew1se the two con-
d;mtms and cat’s skm—thls last attracts the
damp out of - the atmosphere very -powerfully,
which_entirely destroys its excitiné :préper'ty, :
and 1s very seldom in a’proper. state without:
: warmmg g : '
Vil i g - £ & { -
How to prepare the Electrophorus for such
- Eaperiments as are necessary.for the I llustra--
tzon qf its Properties, &c. :

&
Exxf. 13_0.

Insulate the un&ér co'n’duétor, and hang under
.it the two' pith balls electrometer, as at fig. 713
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Iiy the electric plate upon its under conductor
.and excite'it, the balls will diverge and shew
signs of being negatively electrified. ~Lay the
upper conductor upon the rubbed surface as -
before, havmg previously supplied it with pith
balls, as is represented fig. 72, they will- also .
diverge and shew signs of being negatively elec-
trified: we’ ‘may conclude from this, that the
plate has Beeu brought Into a negative state by
the actlon of the rubber; and.that it 1s con-
stanﬂy endeavourmg to -procure the electrlmty
it had lost by attracting it out of all bodies
‘placed’ within its “sphere of action. But it
'must be observed at-the time, that the upper
conductor being laid &n to the plate, that the
‘balls of the under conductor will first colapse
and afterwards diverge, and shew posmve signs.
The tweo conductors are always differently efec-
trlﬁed—-—when tbe one isnegative the other will
be positive ; and. that conductor whxch covers
the strongest. excited side will-always’ be nega-
tive, and chancre the other to positive,.though
-the balls were diverging with negatlve electﬂcxty .
before. . 5, .4
Lift the upper conductor up - by the sxlk

strmgs, the balls of the under conductox: will
change apd diverge with negatlve, electrlczty,
and the upper one will change to posmye By

!
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contmumg to lift the upper conductor up from :
the plate, and laymg it on by intervals, the.
state of ‘the plate with- respect to electricity will
«constantly change by laying it on negative,'
and by lifting it up pos1hve, the balls of the
‘under plate will: also change in ‘the same
manner. - \

(_ ‘ . Exp.1381. e M o
_ Lay the electric plate upop: the insulated
‘conductor, as in the last.experiment—take away
- the pith balls from each conductor—place under
B, a small coated phial, so that its inside
wire .or. ball touches the coating of B—take
an insulated rubber, .angfe)\; it to-the inside wire
of a similar coated phial, either with a chain or
 wire, allowing a free action ‘to-the rubber; ex-
eite the plate with'. the 1nsulated rubber, and
both phiais witl ‘charge ; that annexed o ‘the
rubber ‘will be found, to be positive, and the
Sther negative. ‘This proves that the' rubberdraws
electrxc:ty out of the plate, while rubbmg, to it-
- self, and becomes positively electrified, as also®
the phlal which was annexed toit; and that the
plate while ‘being rubbed parts with its own
electricity, and that of the inside of the phial -
to! the rubber, which also proves that when a
resinous electric plate is rubbed though only on
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side~both sides ‘are brottg‘ht into a negmve
state, and the rubbmg .dy poéitlve .

't

E'XP 132

-

Place the electrophm‘ds a3 in exPerlfﬂaﬁf.
- 130, where the plth ball,s are dlvertrlng with
negatlve electr1c1ty—-touch both conductors and
‘they will both- close—lift up- the upper con-
ductor by the silk and its balls will diverge,
and be, positive, ‘contrary to ifs- former state.”
-~ Thi# shows that by laying that conductor aport
the plate, after rubbing, pznt of its matural
'electrrmty was drawn out of it by the action

of the plate. The e]ectrlclty, though atteacted
into the eonductor by the plate, could not be

absorbed by it on account of the surface of the”
‘plate, and the conductors niot being in péf'fe(:t ,
. contact with each other  ‘As the pith balls aré

not éasily manageable, the fol}Ong will pex‘-

haps be préfe‘x‘able s »

\

Exp 133

EXClte the electrie prate, ‘and Ia?y it upm-'
B, take € by the silk strings and lay it upori the
electiic plate; then toucly it with the projecting”
wire of a Leydén phial, and it will be found to beé

Tl :
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| weakly char ged necatxvely-——dlecharge the phialy,
and after touching C, ltﬁt up by the silk strings, -
and touch it with the inside wire as before, itwill
receive.a spark, and be weakly positively charged,
contrary to the first and agreeable to the last
‘experiment with’ the Plth ball electrometers..
E i EXP 134 . ki
Lay C upon the ‘electrlc as before, by the
. silk strings, -and touch it by the inside wire of
~ the phial used in the. last .experiment, and it
will’ charge neoatlvely—hft C up by the silk
 strings, and touch it again by the inside wue of
“the. Phnl and it will be dlscharged s 2o e
The last e‘(perxment -proves that the electric
-plate does.not absorb the electr1c1ty that it had
caused" to be drawn into its upper conductor,
‘because the same quantlty 1s thrown of as soon
as it is ot .of the sphere of attractlon, neither
does it réceive any electrlclty from the con-
ductor beczmse if it had, the phial would still
shew some remains of a negative charge 2
The above experiments will no doubt be
‘thouwht quite sufficient to explain the etectric
propertles of the electrophoms ; and-also, that
. it can supply the ‘want of*an electrxcal machine
in many experiments. The following will shew.



that a coated bottle can be charged by it ; suf— :
: ﬁ‘menﬂy powerfu] to.fire g,unpowder :

To discharge a Camzo'n with an Elcc_tropkorus.
"Exp. 135.. @

Screw '-the* insulating legs from ‘B, and Tay ~
it flat: upon the t’tble Withvthé electric plate
’upon it, excited as strong as posmble——lay i 0
upon it, and. place the bottle 'm, so that when
C is lifted up perpendxcularly, it may touch o
—charge the cannon, and place it .so, that
when G is elévated, p may touch the, brass +ball
: upon the top of the pin proceedlng from the
ivory touch-hole of the cannon; then), after
'touchlng oy hft it up by the silk strings, so
high that it 0‘1ves a spark to o—Iay it on, touch -
it, and lift’ it, s as to givea spark to 0 as before;
repeat this till no more spar ks appear at o, then,
for the last repetition, srike o so streng with
C, that p touches the abovementloned brass
_ ball, and the cannon will dischaige.

The success of this experiment depends much. -
upon the manner of charg;ng the .ivory touch- "
hole. - See fig. 75, a, b, ¢, d, representing a sec-
: tlon of the ivory piece, e e.is a small hole about
one-tenth of an mch dlameter, and b c, onie of
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. % larger d;ameter, the small hole must be filled
with- gnnpowder gpugd@d or bruised very fine,
and near the large - hole perfectly close; the
large hole must be filled about half full, stopped
. very close—set it upon't ‘the brass toueh-hole, and
push the pin h, in to the small hole'till it 1s about”
“one-tenth of an inch from the large, one: these
* directions being. closely followed, and the eleetro- -
phorus P;operly e,wued the cannon may— be
* discharged with ten sparks from C, ifitis about
erghtem inches dxaxne.tex, i - .
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"PART THE FIFTH.

' MEDICAL ELECTRICTY.

The following are the different Methods used in
app{ying Electricz'{y to tlz'e,,'Curerf Diseqses». .
* Method 1. To connect .the- patlent thle
\standmg on the ground with the prime con-
ductor of : an ‘electrical machine, when'in action,
; by means of a conducting silk cord, or_wire.
By - thls method, electucxgr runs through the
patient to the ground hetrmmng at the pomt :
of conne:ﬂon, -and contmues as long as the ma-.
chine is’in motion.
~ II..To connect the patle,nt Wlth the negative .
conductor of a machine, while in action in the
above manner. By this method elect11c1ty runs
through the. patlent beginning at the- point of
contact with the ground, and ending at the
point 'of annexion with the conductor. -
- IIT. To. insulate the patient,” and connect
him with the prime conductor as above. By
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this methad the patient rec’eﬁesé and partly re-
tairis electricity received from the machine. °
" IV. To connect the patlent when. insulated
with the_ﬁegatwe conductor.. By this method,
the electricity in the patié‘nt is rarified in a de-
 gree depending on the powér of the machine:
V. To pass the aura to.a patient when stand-
mg on the ground. By this méthod ‘the élec-
tnc1ty 1s forced ‘into the patlent ' several ra-
Fified =t1eams, attended by a breeze of elec-
trified air; to do thIs, see- plate 1,5 bemg an in-
sulated director with a point, "anid ‘connected
with the pnme conductor by means of a w1re
~and the point dir ected towards the’ part where
1S mtended to enter ;- when the aura is to be
very faint, or as"little. irritating as, posstble, a \‘
wooden poiat.is screwed on - to cover thg braSS
[‘one._. . T
VI To draw the electrlc aura from a patlent.
The dlﬂ"elence from the last ‘i Is, that the n-
. sulated director ‘must be .connected with' the
"nenatn'e conductor o, fig."1. plate 11. By this
; meﬂlod the electrlcal aura is drawn ‘from ‘the
p'meat but the breeze which is felt, is eIectrl-
fied air passing to the Ddtlent ‘as‘in the'-last-
" mentioned snethod.
st I 0 pass «parkc to a patlent while stand-
- ang upon the- Agrounc]. By this method,- the

b
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: electrxutv 1s caused to enter in, and pass out of
‘the }atxent by mtervals to the ground. In
this case, the insulated du ector is used ‘with the
brass bail d, screwed over' the point; and the
‘end of the conducting cord e, must be hooked to+ -
 the electrometer E, fig. 5, plate 1, its ball Abeincr
set at about half an mch'dlscant from a, where
the method of passmg Spalks to the hand is
tepresented ; when very Strong sparks are re~
quired, a large ‘conductor must be used, hanging
in-silk strings from the cieling of the .room,
above the prime conductor, and connected with
it by means ‘of a wooden, stick; covered with
tin-foil. ' Such conductors -are Generally made -
of tin; about five feet long and twelve or fourteen
inchés, diameter. b e

When sparks are requlred in the ear, a. glass
tube,. with a small ‘wire passing through it as |
represented 2, is generally used:; one end of the -
conductmg cord is tied to the wire, and the
other end to E; the tube is held in the hand,
and directed wlthm the ear, the dlrector 5 must’
-be taken from E.

In some partlculal cases for-the eye, a glass
~ instrument is used with a metal wire passing
' tb,roucrh it, reprecented 3 ; this is connected to

E, in the same manner as the la.st mientioned.

.VI‘II.-kTo draw sparks-from a patient while
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standing on the ground. -By this method, the
electricity is drawn ‘out of ‘the patient, and/ sup-

plied from the ground by intervals. dn this

case, the conducting cord of the director must
- be annexed to-the necratlve conductor o, ﬂg 1
‘plate 11. ‘ e

K o pass, and. draw sparks at the same

i tlme, through any parficular part of a patient..
To ‘do this, the cord of the insulated direetor’
must be.annexed to E, fig. 1,. plate 11, and if
the sparks were intended to pass in at, the hand,

and drawn out at. the shoulder, hold the di-
rector as repre,sented‘wr,th one hand, and apply
the other to the shoulder, under thie patient’s
clothes, pressing quite close, then every spark
that ‘passes into the ‘hand, will come out at the
* shoulder to the operator ; this method of passing
and drawrmf eparks at the same tlme succeeds.
véry ‘well with plate machmes, ont account of
their High acting power ; bat if this "should be

found difficult, on account of having enly a

machine of a-weak acting power; then the pa-

tient must be"insulétéd and prOCeed as before

- described. If the operator should find drawing

“of sparks with his hand to be disagreeable, he

may takea second insulated director; and eon~

nect its cord-to 'a;rmy convenient conducting sub-

stance. A brass ball,~of two or three inelies
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dxameter w1th a wooden handle, are sometlmes
used to weaken” the power of the sparks ;
‘when the patlent finds them too painful, see
fig. 4, plate viir.. A brass . w1re of about’ six
inches. long, see fig. 6, ‘with a ball at each end
are much used for drawmg sparks
X. Té pass shocks . through any part of'a
patient. ~Fo make a: begmnmg with shocks, a
-.small coated glass tube is commonly used Te- -
-presented ﬁg 7.1n plate Vi1, connected WIth the
conductor by passing ‘the énd of the brass wire
- which proceeds from its inside, into the hole
at the end of the pmne “conducter ; then take
two insulated dn'ectors, “with conductmg cord
the cord of one must be hooked about the out-
side coating of the tube, and the other to the
electrometer E, plate 1, set so that its ball stands at
about one-fourth or one halfsinch distant from a,
the distance may be shorter, orlonger, aecordmgly :
“as the shock is required ; ‘the greater the dis-
tance, the stronger. will the shock be, (provided -
that it is not beyond the striking distance)—if
the shock be intended to pass through one side”
~“of a patient, and fo entei‘vin at the shoulder ; that
director which is hooked to the regulatingelec-
. trometer E, must be held against the. shoulder, -
and the other to_ the foot; the apphcatlcm of
_the wholc is replesented fig. 76. When the’
b, ‘

-
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maChlne is in Ihotlon, sh.dcks will succéssmely
pass. through that part of thepatient ; bl if it
should not have the desir ed effect, 1ecour fe must
be had to. coa,’cea phials, or _Jars of largel_ ghmen—-
sions, which must be set upon-the ts;ble;, so that,
theéir knobs, or inside wire, touch the prime con- -
ductor._ The end of the eonducting cord of one '
div ector must be either laid round, or only to
touch their outsuleq the conducting cord of the.
-other director must remain as before, between
T E, but ‘E must be set nearer to -a, at about
one—fou;ﬁl of an_ inch ‘distant, to make a be-
gmmno and the -distance must be mmeased
accordmg as the patlent can bear 1t.

The apphcatlon of. shocks with Jars, are re-
plesented_ in fig. 7% 7.W here they' are directed
through a patient’s leg, entering in at the heel
-and going-out behind the knee. :

dt s neoessary to obser ve, that thC]\S always
em;el the pa1t mtended from the dlrectox which
is connected with the.electrometer E.

Shocks are never administered” by our ‘most'

'-emment medlcal electricians, till all the bof01 e-
mentxoned methods ln\ been xound of no
eﬂect :
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'\ PART THE SIXTH:

2

Method of 'ascertaznmo* the Pewer of’ elcclrzcal
. Maclzmes.

W"hen" philosophers e;lldeavéur ‘to commu-
nicate to each other the indications of power
in their respective electrical apparatus, ‘they
either describe the’ length and appearance <of
- the simple spark from a .conductor, or the ¢x-
“plosion from a certain measure of coated. sur-
face; or else the distance to..which'the attrac-
tive power of the prime conductor is rendered
* “percéptible upon a thread or pendulous body. -
The first of these methods is subjéct to varia-
tion from the - magmtude of the conductor it-
self, the ﬁgule of its termlnatlon, and parti-*
eulzu ly, that undulatlon, of which the first ac-
- count was given in -Nicholson’s Journal, vol. i.
page 83 ; and “the last” method being subJect to
modification; not only from the structure of the -
less essential part of the machme, but also. from
the dlmenslons and figure of the apartment in
which the experiments are made, has been ac-
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:cordingly very little used ; 'el'ect'riciansf

accordmg to the snnple computatlon descrxbed
in the work Tlast referred tQ, page: 87 y but te
this method also, 1 have serious obJectloxls, m
consequente *of which 1 repeated some expen—
ments at Mr. Nicholson’s réquest. These ex-
perlments, towethel with his- observations, and.
such remar ks'as have oceur red to myse]f 1s the
subjeet of the tollowmo ' :

‘The Honourable Hemy Cavendlsh from a
* series of e\pernnents upen the chalges of elec-
trical jars, has deduced, that the quantity of
* electri }Clty which coated (Jlass of different shapes *.
and sizes w1H receive, with the same deglee of
electrlﬁcatlon are dnectly as -the. area of the
coatlnv and inversely as the thlckness of the
glass; and that when the-intensities vary, the'
quantltles of electricity, in like’ CIrCumstances,
are nearly as thelength of the spalk My ex-
perlen(‘e has led: me to :mochfy these general
~conclusions. I “have found that,” in great m—
tensities, the length of the spark i is much moxe
‘than in ploportloa to, tlie charge;. and from
some facts her eafter - ‘to be related, there i 15 Tea-
son to think, tht & real charge of low mten51ty
cannot be measured, elthei by the length of ltS‘

¥
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.short ‘spatk; or ‘even -by the numbel of e

umns of - the’ machirie. . Electrlmans 1n generai

-use the}rery best glass they can procnre an-their )

v;cg,mfy -whenee their conclusions”are, | for the

most part, applicable to one kmd of. glass only : ;
but I have observed, ' that the different kings of
~ white glass, and still. more “the green, will fe-

' qmre very different quanJ;ltles of electrlcm* to
charge equal surfaces and thlckne§ses to the
same height. . I have had a jar, of which the
coating had been cut away until its oapflmty,
determined by the number of turns of the nia-
chme, became equal to that of another similar
jar of the same thicknéss ; the coated surface of
the former-of these two jars'miglit be estimated
at more-than one-third part less than that of
‘the latter; hence the nece551ty of ‘some otlter
test of electrical power different ﬁ.om that whieh -
includes the dlmensm-n of the J'll As one of i ltS
elements 1§ evndent I offer the explosxon of

. steel wire for this -purpose, the result of the
facts I observed, that equal “quantities of electri-
city in.the form of a charge; will cause -equal
lengths of the same steel wire to explode whe-

_ ther the j Jar made use of be of greater or less .
capamtv within certain ]umts. The prmcnpall
Ob_]ect of the followmg experlments were di-

rected to establish this. proposmon

bt T



consisted of a single glass- plate of twenty~four ;
inche's dién’xetef,' cdnstructéd as has bfe
ready been described. The. other machine was
of the same dimensions, but had' two' p]ates :
- Iig. 78; commonly called the discharging jar

"~ electrometer, was first used to ascertain the

power and steadiness of the excitation.

E‘(P 131 i _’ g

Fhe above apparatu% bemng apphed to the
‘cc_n}ductor of the single plate machine, as is.
represénted by the figure, it eiploded five times
. n seven turns and three-quarters of the winel,

the halls k d bemcr half an inch dlst'mt ﬁom
each @thqr.

L
Fy a

Exp. 1'38‘.

[pen appl‘ymg the safne test to the doubIe
. phte machine, it was found to afford very nearly
~or rather more than twice the quantlty of -elec-

tricity, the jar- e\ploded five tlmes in three
turns and an half g
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& 7718 Tt‘tmg Power qf elecz‘rzcal ]l[ackmes in-
dicai: d by tﬁe TV zre meltmg Elccz‘rometer

EXP 139

F o, 9 was applied to the prime conductor '
+ after four turns, some ramified flashes struck-
into the uncoated part, and at the sixth turn, a
spontaneous explosxon took place over the clear
'glass ; aglass tube was then inserted into the j jar
nearly to the bottom; and br eathed twice thmugh
it, in order to render it more capable of retain-
ing its charge This 1s contlaly to the received:
~ ©pinion “of electricians,.who carefully avoid alt
dampness It is ‘considered to be of the same
nature as the experiment of Brooks, who found -
that a jar, the naked part of which was. soiled
. by handling, would retain six times the charge
- without exploding, which it would have held if
péj‘fectly glean ; and, accordinigly, this process
had the ‘same effect, for the jar did not -after-
wards exhibit any flash or disposition: to ex-
plode, though it was occasiona'lly charged with -
ten oj' twelve turns: the. clear portion of: the.
wire which -formed part of the circuit was
e\actly five, in ches in lengt h an explosion was
passed thxouo‘l a modelate njtex\val of spark
"md this mter\ al was grmua\llv 11 measbd t111
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 at last the shock became ,so strong as compL’ter
- “to ignite the w1re, and d1V1de it near the posmve .
end, Whele a sparklmg globule or two ﬂew out ;
ten turns of the ‘machine were requn'ed to pro-
‘ .duce this effect, and the length of the exploswe'
B '§P'd’l‘l& one mch and a qumter ke R

Exp. 140. =
“Another jar was added. to the above,- and
applied to the prime conductor. Their outside.
coatilxg‘s' -were  connected ; together the same
quantlty of vme as m the last e&perxment was
placed in the c1rcu1t and by the same method
" an explosion was obtained, which” lcrmted and
broke the wire with neally the same appear-
" ance ds. before, m this case thé* number of
: tumns were nine and 'm o-thirds, and the length
of spark-thrée rlu'utels of an inch. Repeated
with the double plate machine, it pmduced the
 same effect-in- half the number of turns.
‘These e\penments evidently eonfirm that the
: qumutyof electricity to disperse agiven' portion
of : wire will- be the “same, even though the
charged surface should be greatly varied; .but it-
. appeared destr able to ascertain the proportxonal

qnantltleﬁ of electnu’cy reqmred to e\plode dif-
ferent lenothc of the same- ‘wire..
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Exp. 141.

o

For t‘us purpose two inches and three-tenths
of the same wire were exploded by five turns
of the winch, which was probably too great a
quantity; for the ignition was very strong, and
deflagrating globulus were thrown about; but,
by a more carefal repetltlon of the experlment
with two inches and a half of wire, ‘the igni-
tioh and partial melfing of the wire were very
nearly the same as in the experiments which

_had been made on 1e'ngths of five' inches. From
these experiments there seems reason to sup- .
pose that the quantltles of electricity may be
as the Iengths of the wire deﬂagl ated.

Exp. 142.

A battery of fifteen jars, containing about
seventeen square feet of coated surface, was then
used to explode five inches of wire; Ani.n'eteen
turns rendered the wire ‘faintly red hot, but
twenty turns caused it to explode in the same
manner as in the experiments with the jars.

- Exp. 143.

Half the length of wire, namely two inches
and a half, was'in the next place submitted to
Y
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;‘,’
the explosion of the battery; twelve turng’ ig-.
nited the wire, and fifteen turns caused/ it to
explode with somewhat more: violence than in
the experiments with the jars. :

At this stage of the process, as the battery
had required twice the quantity of electricity
to produce ‘the effect which had-before taken
place with a smaller quantity of coated surface,
it became a question, whether the ]epg‘th of the
circuit, which was six feet on each side, might
have influenced the results; and also, whether
the state of excitation had become less intense.
For these reasons, the dlsposmon of the appa-
ratus was altered: so that the circuit with the-
battery was the same as had before been used
with the jars; and the trial jar, ‘with Lane’s

electrometer, was again applied to ascertain the
: power of the machine. Five etplosxons were
afforded by-seven turns and three quarters as at
first.  This experiment was twice repeated, and
shewed that the action of the machine continued
to be the same as at first. :

Exr. 144..

In this new. disposition of the battery,five
inches of the wire were exposed to the 'exi)lo-
siom.  No effect was produced by twelve turns,
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experiment.
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| but by twenty-one turns, the whole of the wire
_ wa dispersed in globulus by the strong ignition.

I suppose that twenty turns mlght have dis-
persed it in the sime manner as in the first

. Exp. 145.

Two inches and a half of the wire were then
placed in the circuit, this portion was not
affected by an explosion of twelve turns, but
by thirteen turns it was-ignited and broken by
the dissipation of_ a globule or two. Lastly,
one inch of the wire was exposed to the shock ;
it was ignited, and partly dispersed in globules
by turns.

The whole of these experlments employed
upwards of three hours; during the greatest
part of which time the machine was in actlon
At the concluslon, the trial jar .was applied ; 1
exploded five- times in little more “than elght
turns. The trial was repeated twicé, and serves
evidently to shew the steadiness of the excita-

- tion, which had diminished only about one-

tenth part during this course of the work.

Upon a review-of. the foregoing experiments,
1t is obvious that they would fgquire to be re-
peated and'extended. If the general course of”

AT AERBAS.
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the formeér processes were not to be admi'et{ed,
in conﬁrmatiofl of the position, that equal quan-
tities of electricity will 1gmte and disperse equal
quantltles of the same wire without requiring
_any particular &djustment of ‘the quantity of
coated surface, provided the intensity be con-
siderable. From the experiments with the bat-
tery, it seems reasonable to conclude, that the
quantities of electricity required to produce like
effects upon wire, will be the greater the lower
the intensity, when the quantity of surface is
greatly increased ; in which case the velocity of
the electrie fluid may be’ supposed insufficient
for the whole charge, to exist in the conducting
wire at one and the same time, or its impetus
may be less; or, lastly, there may be a consi-
derable waste from the conductmo partlcles
floating in the very thin stratum of air through
which the explosion at last passes.
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PART THE SEVENTH.

Of - Improveménts made in electrical Batteries.

In the year 1774, Mr. E. Nairne made an
electrical machine far superior in acting power
to any that had been made before ; and also a
battery more judiciously constructed, and larger
than any former one, with which he had made
" a nutmber of interesting exéeriments - One in

p'll“tlcul'll', affords an accurate measure of the
power of his batterv, compared with such bat-"
teries as have been made since thit time; I
mean the experiment of igniting or exploding
metallic wires. His battery contained fifty square
feet of coated surface, and he found that it was
capable of recelving a charge so high that the
dicharge ignited forty-five inches of iron wire,
one hundred and fiftieth part of an inch in
diameter, whtch answers to about seven-eighths
of an inch in length for each, square foot ; ‘this
was the - gleatest length of wire ever 1gn1ted
We have no account of this gxperlment having
“been afterwards repeated, on a scale of any con-
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siderable maghnitude, till the year 1785, when I
constructed a battery for the Teylerian Society at
Haerlem, containing one hundred and thirty-five
_square feet of coated surface; with this battery,
one hundred and eighty inches of the same sort
of wire were ignited, which seemed to be much
more than in proportien to the size of the bat-
tery, as this was about one inch and three-tenths
. foreach square foot. This battery was afterwards
nereased to two hundred and twenty-five square
“feet of coating; and with this, three hundred
mches of the same sort of wire were ignited,
which was also at the rate of one inch and three-
tenths foreach square foot. Some time after this,
I made guother battery for the same Society,
eontaining five hundred and fifty square feet of
coating, composed .of one hundred jars of five
square feet and a half each. The same sort of -
wire was not tried with this,-but it .could be
calculated from other sorts -of wire which it-
ignited; that it was capable of igniting six hun-
dred and fifty-five inches, being also at the
rate of one inch and three-tenths for each -
square foot. This increase of ' power gained
upon each foot, whlc'h 18 almost double’ that
-of Mr. Nairnes, mlght be attributed to the
acang power of the machme; for, thou0‘h
Mr. ‘Nairne’s machine possessed the strongest’
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acting power of any machine.made at that
time, yet it could not be supposed to possess
that high chargmg property of the Haerlem
machme.

Since my return to London, I have made
several batteries, commonly composed of fifteen
jars each,. containing about one hundred and
sixty-eight square inches of coated surface, con-
sequently the whole battery confains about
seventeen square feet of coating. This battery,
according to the proportion of that made by
M. Naxrne, should -ignite- fifteen inches and a
half, and i ¢ proportior to the Haerlem batteries
it ought tp ignite twenty-two-inches; but in-
stead of fdﬂowiﬁg that proportion, it is found to
ignite sixty inches, which is an astonishing in-
crease’ of force; for this battery is only about
one-third part of that of Mr: Nairne’s, and it
ignites a much greater length of ‘wire ; and
though it is only one-thirty-second part of that
at Haerlem , yet 1t ignites one-tenth of the length
of wire. It seems dlfﬁcult at first sight, to account
for this advantage I have before remarked, that
the proportional difference between the charge
of the battery at Haerlem and Mr. Nairne’s
might be accounted for from the high charging
Power of the great mach.me ‘but the result-of*
the last mentioned experiments overturns that
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notion, as it can by no means be supposed, that
a sixléle two-feet plate machine, which I have
used to ‘charge the battery of seventeen square
feet so.high as to.ignite sixty inches of wire,
can’ have a higher charging 'power than that at
Haerlem, so that it must proceed " from some
other causé. ; it might be questioned whether
all the batteries were alike judiciotusly con-
- structed: as to Mr. Nairne's, it had certainly
faults, both with'respect to the coating and the
mounting of the jars; but the ‘batteries at
Haerlem were as judiciously constructed as my
present one, which I'am speaking of, and which
“exceeds them in such an. astonishing degree in
its proportional force.  The only difference be-
tween my present batteries and those dt Haer-
lem is in the glass; they were composed -of
“glass blown in Bohemia, and those I make
here are of white flint glass. I mention this
fact, but am not inclined to think that the
cause of the difference depends on the glass, .
because I remember to have melted the same
quantity of ‘wire with one jar of that kind of
glass, when in Amsterdam, as I do at present
with white flint glass ; so-that it only remains
now tp be sought for in the manner of using or
charging-each battery, and here we shall pro-
bably find means of solving this paradox.
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Jl[eﬂzod of z'ncreasing tlze ‘Power of Ba'ta‘eries, .

.
.

With regard to the ‘batteries at I{aerlem
they were never attempted to be charged but in
dry weather, being such as was then commonly
called favourable *for electrical - -experiments.

eThere was no convenience inithe room where
the machine and batteries were used for making
a ﬁre, which was therefore ill calculated for
eléctrical experiments. The bat‘terles prev1ously
to charging, were made as clean - and dry as
possible ; and if they received a charge so high,’
as to cause a spofitaneous explosion, they were

then looked upon to-be in their most ffwourable
 state.

~

It was about this time that we were told by
Mr. *Brooke, that.a coated jar would take a
higher charge ‘when dirty that when clean; bt
the degree of dirtiness was so ill defined, that I
must own, I never could dirty a single jar so .
as to answer, or to come near what was said of
it; and to pretend to bring all the jars in a large
‘battery, containing upwards of two “bundred,
into that state of d}rtmesg was never attempted
neither does it appear, that Mr. Brooke ever

+ thought of dirtying his ‘battery: jars, as he only
mentions trying two small bottles, whose charging
Z
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property was very differently increased by his
method of dirtying. - :

Some time -afterwards, in the year 1792, I
happened casually to -discover, that a eoated
Jar, when it was a little damp in_the inside,
(which is always the case when a jar is fregsh
coated) would take a higher charge than it would
do after it had been coated for some time, and'®
was quite dry in the iside; also, if the atmo-

- sphere was in a moist state, and the jar not

dried in the inside, 1t would take an equally
high charge. From this, it appeared evident,
to me, that if I could by any means render the
inside of jars regularly damp, it would answer
the same purpose. Breathing into a jar was
tried, and the success was such, that it would
receive and retain nearly double the quantity of
electric fluid ; it could retain when dry, and in
trying to ignite wire with the charge of one jar
in a dry, state, no more than five inches could

_be ignited; though after bleathmtr nto. 11

twelve mches were fused.

This method appeared, at first sight; to have
inereased the foree more than double ; but not-
withstanding go evident and striking an effect,
I did not think of txymg what would be the
result of chalgmfr a battery after the jars- had
been breathed into, being deterred, as T sup-
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pose, from the idea of its bemg 0 contradlctory
.to the common method of using batteries, which

 was never attempted to be- done but when the
.atmosphere” was in a tolerably dry state, and
the jar previously cleared But, in March,
1796, being engaged in a course- of experlments
when the atmosphere was so very dry, that a

. spontaneous discharge a.lway-s took _place be-
fore I had a sufficient force to answer my pur-
pose; it then occurred to'me,- to try what the -
effect of breathing into_the jars of ‘the. battery
would.be. In this trial, or research, it became
necessary ; ﬁ‘rst, to astertain the real 'cha.rge
that the battery was capable of receiving before
a voluntary explosmn took place. This battery ..
contained seventeen square feet of coated glass,
and' was composed of fifteen jars ; it was found,
in the then state of the atmesphere, to. be in-
capable of 1gn1t1ng a greater length of wire than
eighteen mches ; but after breathing into each
jar through a glass tube, it took a charge which
ignited smty inches, to my very great surprlze
and satisfaction, as I ‘then thought I had eb-
tained a method of making one battery perform
the function of three, because three times the

. - quantity of ire was ignited, as appears by com-

paring this with what had been performed by
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mcreasing the .surface of batteries by former
electricians. ' This notion seemed: to be Justified
by obsérv_ing in Dr. Van Marum’s works, that
I had enlarged his. batteries at three different
times; his first contained one hundred and
thirty-five square feet coeltir'i'g, the second two
hundred and twenty-five square feet, and the
third five hundred.and fifty ; the highest charge
of the first was Just sufficient to ignite one hun-
dred and eighty inches of iron wire of one-hufi-
~ dred and fiftieth part of an inch diameter, or six
inch’es of iron wire of one-fortieth part of an
inch diameter ;'the highest charge of the second
ignitéd~ three h}mdred inches of the first men-
tioned wire,.or ten inches of the last mentioned;
: the highest, charge of the third ignited twenty-
five inches of the last mentioned wire. We find
that these batteries increased in power, nearly
“in the propoptiolf as the coated surface was in-
ereased. I was present when the wire was ig-
nited by the two first mentioned batteries, but
not at the third ; however, we have no reassn
to doubt Dr.»Van Marum’s report. "These ex-
periments. supported me in my first notion; that
I had. discovered a method of increasing the
force of a battery to three times its usual power; -
but -being unable to account for it to my own
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" gatisfaction, I resdlved to make a course of ex=
periments in order to throw some light onthe
subject. ; '

. The chief experiments have been made* on
the - force ‘of bdtteries "by Mr. Blooke, at
Norwich, in the year 1786, and by Dr. Van
Marum in 1785 and 1795. The results. %ere
v,er.y; different ; some experiments which I made
in Holland, and afterwards repeated here, did
not seem to confirm either of the two. -~ All that -
had been done, e'ther by Dr. Van Marum or
myself, was done" without the help of such an
electrometer as covld indicate the proportional
quantities of electric- fluid, with a sufficient de—.
gree of accuracy, ) ;

Mr. Brooke was possessed of,an instrument

* of his own invention, with which it was possilﬂe
to ascertain the comparative: strength, if ma-
naged with the same dexterity as Mr. Brooke -
himself possessed ; but this instr ument came so
high in price, and was so very difficalt ‘in if§
use, that few electricians provided themselves
‘with it, which, perhaps, is one reason why this
subject has so long remained in obscurlty 1
have lately had the good fortune to invent an
e]ectrometer which has all the properties that
such experiments require, and is very simple in

- its use ; with this I found myself enabled to go

==



17,‘4 - .'.

‘through ' such experiments as were necessary;,
with greater accuracy than any which had been
made before.

'The electrometer 18 replesented ﬁg 80, p} vu,
AB, is a. long square pxece of wood about
eighteen. inches long and six inches broad, in
whith are fixed two glass supports D E, mounted
with'brass balls. Under the brass ball E, 1s a
. loﬁgbrass .hook; the ball b, 1s made of two
hemispheres, the under one being fixed to the
brass mountmg, and the uppér turned with a
groove to shut upon it, so that it can be taken
off at pleasure? it is screwed to a brass tube -
about four inches long, fitted on to the top of
D; from its lower end proceeds an arm ‘car-
 rying the piece F C, being two hollow balls and
" a tube, which together makes nearly the same -
.length as that fitted ontoD. GHisa straight

-brass mre, with a knife-edged centre in the
,mlddle, placed atittle ‘below the centre of gra-
ﬂ‘ty and ‘equally balanced- with a hollow brass
ball at each end, the centre or axis resting upon
a proper shaped piece of brass fixed in the
. inside of the ball b;. that part of the henri-
sphere towards H.is cut open, to permit that end
of the-balance, to descend till it touches E ;
and the upper hemisphere b, is also cut open; to
the under side of a is hooked a brass wire about
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 four inches long, hanging freely in a hole at'the
top'of F ; the arm G, is divided into sixty grains, ;
and furnished with, a slider, to be set at the
nurnber of grains the experiment Tequires ; k
is* a.comuron Henley’s electromete1 ., screwed
upon the top, of b.

It 1s evident f10m the constructlon, that if
the foot stand honzontally, and the ball G be
made to touch F, and the slider. set at o, it
will remain in that position ; but if it should by
any means recéive a very low charge of electric
fliid, the two balls- F G will repel each other;
.G'_will begin to ascend, and on account of its
centre 6f gravity being above the centre of mo-
tion, and the slider so. loose as-to slide forward
~ towards b, as soon as G H is out of its horizontal
sithation, the ascénding will comtinue with an
.accelerated motion till H strikes upon F. If the
balance be set again harizontal, and the stidér
“set at tén grains, it will cause G to rest ﬁpon F
“with a pressure equal to that weight, s0 that
more electric fluid must be commiunicated than
before before the balls will separate ; and as the
weight towards G is increased or diminished, a
greater or less quantlty of electric ﬂuid will be
required to effect a separation. e
_ When this instrument is to- be apphed. toa
Jar or battery, for which purpose it was in-
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vented, one end of a wire must be ihserted inte
. a hole in thé ball F, and the other into a hole of
any ball proceeding from thie inside of-a battery
orjar fig.81; k must,be'scréwed-u'pon b, with its
index pointing towards H ; the reason of-this
mstrument being ad ded, is to shew, while the
index contmues to rise, that the charge of the
battery is ‘increasing, because’ the other part of
the. instrument does not act till the battery has
~ received its reqflired charge. :
If this mmstryment be examined with atten-
tion, it will -be found to consist of three elec-
from.eters,. and an'svs:e{fs three different puri)oses;
~namely, a Henley’s electrometer, Lane’s dis-’
charging electrometer, and Brooke's steel yard
electromster ; the first is not improved, but the
two last, which were very defective’ when first
mvented, I ﬁattex myself, are here brouo"ht to
perfeetion : as  the enly use of Henley’s elec-’
trometer to this instrument, is, as I have said
befme, to shew that the battely continues to -
receive a still stronger charge, it required no
improvement ; but Lane’s electrometer, in its
primitive state, could by no means answer the
required purpose for batteries, because the ball
intended to discharge the battery, was neces-
sarily placed so near to the ball of the battery,
that dust, and nnny conducting particles, always
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. floating in the alr, _were attracted, and re~
pelled between the two balls so as to render
a regular intended high charge impossible;
whereas, in this, they are -placed at four_inches
distance, and when the desired height of charge
is obtainéd, and not b‘efore,'the ball of the
electrometer moves of itself _nearer to the ball,
which'is connected with the outside of the bat-

_tery, and causes a discharge. The defect in
Brooke’s steel-yard electrometer were, 1st, that :
that it could not cause a discharge; and 2dly,
the difficulty of observing the first separation
iof the balls, caused great error, if it were not
placed in an advantageous light, (thch ‘the na-
ture of the experiments does not always per-

‘ .mlt) it could not be seen without the attention
of an assmtant which is sometimes unpleasant;
and cannot always be commanded But this
instr ument which I have described,.requires no
attention or assistance ; for, as soon as the sepa=
ration takes place between G and F, the ball H
descends, and discharges the battery of itself.

By -this combination and improvemerit, we"

- possess, in the present instrument, all that can
ever be required of an’ electrometer; namely,
by k, we see the progress of the charge; by
the separation of G F, we have the repulsive
'Power in weight ; and, by the ball H, the dis-

Aa
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charge is caused when the charge | has acqulred
the strencrth proposed Sl BT

Experiments made with a View to (thermmc in
what Degree the charging Capacity q/ ‘coated
Jars is increased by breathing into tlzem be-
/ore the charging:

Exp. ‘146.'

Prepare the e]ectrometer in the manner shewn
fig. 80, with the jar M annexed, which con-
tains about one hundred and sixty-eight square
inches of coating—set the slider at fifteen—take
twoinchesof watch i)endulum wire, hook one end

~ to m, and the other to the wire communicating -
with the outside of the Jar—let the uncoated
part of the jar be made very clean and dr y, and
let the prime conductor of an electrical ma-
chine, or a wire proceeding from it, touch the
wire proceeding from the inside of the j jar: then .
if the machine be putin motion, the j Jar and
€lectrometer will charge, as will be seen by-the
rising of the index of k ; and when charged hlgh
enough, G will be 1epe]led by F,and H will
descend and discharge the jar, through the wire,

- which will be ignited and run-into balls.
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Ex1‘>.' 147. .

Put éight inches' of the same-sort of wire
as before, in the circuit—set the slider at thu'ty,
all the other ‘pirt of the apparatus remamrng as
before, and the uncoated part of the jar being
previously cleanied and dried, the machine being
put in motion, the jar and electrometer will
charge as shewn by the rising of the index, as
before ; but, as soon as the Jjar has received a
greater quantity of electric.fluid than before, a
spontaneous explosion * will happen, without
affecting the seperation of G F, because the dis-
charge will have passed alohg the uncoated part
of the jar, from the inside coating to the outside,
whence it follows, that while the jar ‘rémains in
that clean state, it is incapable of receiving a
charge high enough to affect the. balls, or even
a higher charge than it had received in the first
experiment—Ilet the uncoated part of the jar

“be thergfore rendered in a slight degree damp,
which is easily done by breathing into the in-
side through a glass tube—put the machine in
motion—no spontaneous explosion will happen,
but the balls will repel, as in the first experi-
ment ; the discharge will happen from-H to E
and pass through the wire placed in the circuit,
though it be eight mches in lenO*th it will be

-
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ignited in the same degree as two inches in the
last experiment ; namely, the wire will be red-
hot the whole length ‘and then fall'in balls
' Very different degrees of ignition ‘are caused
by electric discharges, which may cause great
mistakes if not well attended to; it is proper
to adhere to the degree ahovementioned, and
partlcnlar care ought to be taken to lay the
wire intendedfor 1gmt10n straight, without any
bendings or angles in. it. The wire used in
the two last experiments, was that which is
commonly called” watch pendulum wire, which
is flattened, and as it approaches very near to
such a sharp edge, as might be supposed- to
affect the experiment by permitting a dis'sipa.-
tion of the electric fluid in ‘its passage, round
Wixjes were tried, and the result was the same.
. By the last experiment it appears that breath.
ing into the jar, increases its charging capa-
city, nearly in the same propomon as it had
done the batteries after breathing, for it received
a charge sufficient to ignite four times the length ’
~ of ‘wire it did when clean ; but, by the weight
in the electrometer, and also by the greater
number of revolutions given before the dis-
" charge happened, it might be supposed that the
- jar had receivod oply_a double charge.
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The following Experiments will shew the Length
of Wire which are just fused by wvarious
Quantities of electric Fluid at the same In-.
‘Zensity. i ' : :

Sl U AR

* With Two Jars—One remeved.

For this i)urpése a second jar was placed at
the prime conduetor: the slider was set at fifteen
- ~—two inches of the same sort of wire as used in

the last experiment, were placed in the circuit:
~every other part of the apparatus remained un-
altered ; the’ machine was then put in motion
till G began to ascend, when it was stopped,
and before H could reach E, one of the jars was
pushed from the conductor, to do which' there
is always sufficient time while the electrometer
is in motion. The discharge was effected, and
“the two inches of wire were just ignited,

P 149.

With Tews Jars,

- . The jar which was put away in the Tast ex-
periment, was discharged, and placed at the con-
ductor as before, and eight inches of the same
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sort of wire were placed in the circuit : the out-
side coating of the ] Jars either touched each other,
- or had a metalhc communication ; all the othe1
_parts of the apparatus remained as before, and

the machine was put in motion'till G begun to

ascend ; the jar was not removed«as in the last

experiment, but suffered to ‘discharge with the

other, and the eight inches of wire were, ignited

in the same degree as the two inches in the last
: experlments

It is evident from the posmon of the appa-

* ratus, that the quantlty of electric fluid dis-
_charged in the last experiment, must be double

that of theformer, yet, in repeating the expe-
riment I had different results, which made me

again suspect the edges of the wire, I therefore
. resolved to take round w1re, and of as 1arge a
dlameter as could be convemently ignited.

"Exr. 150.
With Three Jars.

Iron wire of one hundred and fiftieth part’
of an inch in diameter, and six inches in
length, was. placed in the circuit—three jars
_were placed so that the balls proceeding from:
their insides, touched the wire, and their out-



. 183

‘side coastings touched each other: the machine
was turned till G began to-ascend; the discharge
was caused, and the whole length of the wire
was jil.st fused 'int? balls. it ‘

e

2 D R S
* With Three Jars—One removed.

Two inches of the same sort of wire. were
.placed in the circuit; in the same manner as the
last, and the three jars remained ; the machine
was turned till"G began to aécend, then one of
the jars was drawn away, consequently only two
-were discharged, and the ere Just fused into
balls as the last.

; Exp. 152.
- Wi iz‘k Fou‘r Jars.

Wue of gne- hundred and ﬁftleth part of an
inch Wwas taken, and four j jars placed* in contact
with the wire, with their outside _coatings in
contact with each other-——elght inches of this
wire were placed in the circuit: the slider in the _
electrometer bar remalned as before 5 the ma-
chine was then put in motion fill G began to
ascend—the discharge was ‘effected, and the wire
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was 1gmted and fused into balls. The experi-
ment was repeated with the same sort of wire,
eight inches and a half long ; th_e discharge was
just sufficient to melt it into balls. I repeated
the trial with nine inches of }leé same_ sort of
wire, and the discharge ¢aused it to be red-hot
the whole length. )

Exp. 153.

With Four Jars—Trwo removed.

Fwo inches of the same Sork of ‘Siire were -
placed in the circuit—all the jars rem‘éinirig as
in the last experiment ; the machine was put .in
motion till G began to ascend, then two of the

jars were drawn away, the discharge was caused,
and the wire was ignited-and run into balls.

The trial was repeated with the same sort of
wire, two inches and a half long, the discharge
caused it to be red-hot the whole length.

Exp, T o . .
U []L Io ourz‘een Jars.

Wire of o'neahundfed and ﬁﬁ*leth part of an
inch diameter was taken eight inches long, and
the trial was according to experiment 152-—it
was ignited and melted into ba'xlls; :
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o With fowfcen Jam——Se*vcn removed.

Two lnches of the S’ll’l'l\, sort of wire were taken
and employéd acco.rdmcr to- Expen,ment 153——-'
it was ignited and fused into, balls.

The results of the’ foreO‘omrg experiments

. prove suthmently, that double quantities, of
electric ﬂuld in the ‘fonm of a dlschalge, w1ll
1<rmte four times the Length of wire of a certain
diameter ; s *and expeuments 150 and 151 prove
that When one-third paft is added to two, thlee
. times the. lencrth of wire Wexe ignited. -

Thése experiments give reason to qppxehend
“some. error in’ Dr. Van Marum’s. experlments, !
because he found his / batteries. to- /Increage.in
power only inthe same propertion as the coated
surface was increased, Ui that double surface of.
coated glass only could icrmte &ouble lengths of

wire of the same diameter. - : :

The Doctor might perhaps have been ]edmto
a mistake, in ‘the following ‘manner: Fnst he

' mwht not have char ged the batteries to an equal
helght as_he did @t at that time _Possess an
electrométer of sufficient, accuracy for that pur- .
pose: and secondly, he might net. lnve been
aware of the different degrees of ignition, caused

g " S
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by electrxc dlqcharges, ,but omly. judged of g
the force by the wires “bei ng converted into
‘balls,‘by which great mistakes” Mll happen

for ifa w1re be taken® elghteen 1nchej ong, and
of such a dLameter, that ‘when a jar or battery
1s chii'géd to such a he*lcrh't as just fo -cause it to
run into balls, much shorter lenoths of that same
; sort of wire may be subjected to the same force,
'and still be only converted into balls. “If enly
" seven inches ‘were taLen, nothing but balls will
; aprpear, the only difference will: be, that the .
balls will be smaller, and dispersed ‘to a greater'

 distarice, which might be easily overlooked. _If

six inches of " the same sort of wire be taken; -1t -
il be converted into balls and flocculi, or’brown *
~oxide of iron ; so that to be a{ccura*e in' thts
point, the lowest degree of i 1<rn1t10n must be had,
which “is known when the - charde has passed,
“.the wire will be red hét the whole lenfrth, )
and afterw ards falls into balls
; Havmg now sufficiently proved by experi-
., ment, in what proportlon dlﬁ'exent quantities of
electric. ﬂuld act upon diffaent lengths of wire,
+ which were requxred tobe known in order, to ex- :
plain in vs:hat propor’n_on “the charging capacity.
‘of ajar or battery*is increased by-breathing into
it before the chafging begins, . I shall proceed in
the next plaee to explain thls _pomt

- -
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" The opinion that 1 had at first*entertained
" (though supported by Dr. Van Mayrum’s expe-
riments,) that I had found. out a method of
increasing the charging capacity of batterles to
three times their usual force; “was not supported

by the  facts, that the usual power of a clean and .
" dry- battery containing seventeen square. feet
coated sarface, namely; that of ignifing f from ;
‘eighteen to twenty-two.inches of iron wire, one
“hundred and fiftieth part of an inch-in- ‘diameter
“will be 1ncreased by breathing into the jars, so g
as to-become, capable of igniting sixty inches. If
the first mentioned effect be taken at a mean it
‘will be twenty, then “the mcreased‘eﬁ'ect gamed
_ by breathing will be Just two-thirds ; and expe-
‘riments 142 and 143 prove, thatin order to pro-
duce such an increased “effect, an addifion of
; qne—thx_xd_p_art of the coated surface must be ad-
ded to the battery, which is about eight hun:
dred and ‘sixteen square inches. ~ This would
amount to an addition of fifty-four square‘inches
toredch jar, or in’ other 'Words, if that qﬁanti‘ty
of coating could be added to each jar, the same
effect.would be produced as whent breathed 1nto, :
.but this would requxre the c0atmg to be withiin
an inch of the top, _ gwhtch would render the bat-
tery” unchargeable, at least to that degree. A bat-
-tery of fifteen jars constructed-in the usual man-'

- » - - 3
- i " -

-
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; ner, will therefore by this treatment, "becc.)‘{ne :
equivalent in power to twenty-one jars of the
same kind, when eleanand dry.” .|

.- To explain the effect of breathing ifto the jars

§ 'alppears_ to be a matter of some difficulty. _Tlgi§ :

+ experiment has been shewn to several electri-

_cians,, and different opirions have B\eenradvanced,

~ Most of which seem to imply that breathing ‘acts
asa coating to the uncoated part, which will

. appear in the sequel to beabsurd. = M. Nichol-
squ’s -opinion (see Philos. Journal 11, 'ﬁlg.) :
* comtes much nearer to the truth, t_hdugh-it does

not appear to me to .be‘s.li'ﬂicient,;to_-accbgnt for
the eﬁg‘e.ct profluced: {1 admit with him that a
- spontaneous explosion over the uncoated part is
most - commonly caused by undulation ; but
that this -undulation is caused by-the dischargi n-g
of different-.charged ‘zones will be difficult ‘to

‘_prove,l."beca.use such .zones panﬁot exist ‘upor

" clean and dry glass.. . o iy

Wh‘egx the uncoated part. of a Leydé11' Jar is
made perfect]y clean and dry, ‘and the jar set to
the conductor of a machine 1n action, it will
begin to charge,’ and while charging, the coated
part of the jar, and the wire which is connected
with it, becomes equally _chafg,ed, and: each en-

i_lg:,ayours to throw off' that surplus of g_l'éétric
fluid which is forcing into ‘thems the: ‘coating -

. -

N
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fmm its éd'gés”upvyaﬁds,’ and that part of the
wire .which is above the coating and within the’
jary will endeavour-to throw it in all directidns,
which wxll cause it-to be sunounded by an-eléc-

tric atmoepfibre, increasing in. density as.the

E charge‘_ increases., ‘Thig atmoaphere, togeth_er.‘:
- with that. given out by thescoating, fills the whole ~

Jar. P"rrt of the electric fluid forced into the
coaung entexs’the surface of the glass,” bt the'
uncoated part being cleanand dr Y, "both within-
side and without,  the ingide resists the fluids: ‘en-
tenno its surface, "which is kept suspgnd@d ata
dlstance, because the naturel electrlc fluid COn-'
tained on the outside finds no*theansof EScape
But the. action of the - maf'hme still contmumg,
presses it still closer t6 the surface, .and - at last
overcomes that reSIstmg force, and some- 6f tl_le
particles on the outside give-way, which causes
an- unduldtiou‘ in the ‘inside, £1nd the electric -
fluid, s mstantly in, upon its inside surface,

‘and forces a gleatex qvantlty fxom the outsule
S Flashes or toruscatlous are- tlrus: caused W hmh

are always seen whenta jar is charcmo mn the
abevementloned cucumstduc.es 5 the chal gé still

-continuing t6 be madé;: forces " another quantity‘

from another part of the,outside: df the j jar, and
causes a_second coiuscaqon and undulatlon
whlch may be-so strong as to * cause a- sponta-
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neous “discharge ; 5 or two or three ‘morq c‘orusca-
tions and undulatlons may happen before the
dlscharge aocm ding to the steadiness or unstea-
diness of the actlon o'f the machme, the quan-
tlty of electric flud throwh off from the ‘outside ;
ateach’ undulatlo‘n ~and also the degree of dry-
ness and cleanness of thé uncoated p'u't of the j Jar, -
a discharge sometimes hapEens, ‘without havmg
]nufloasly occasioned any perceptible corusca-

: tions. » This 1 1s the case when the first undulation
“hagbeen sostrong as tocatse the whole dlecharge
e nh the first coruscation, the one being so
quxdd'y folloWed “by-the otha that it is 1mper— :
u:ptlble A ~ :
< “Agar will sometnnes, wh‘le chalomrr give a
great many small cer uscatltm.s, qulclxly succeed-
mﬂ ‘each other, whigh after wards. cea.xe, w1thdut ‘
havmrr caused a spentaneous explosion, though
-the actlon of the machine be continued; - this
happens When the uncoated: pmt is 'neallv clean, -
and dry, but_not pexﬂact]y 80, .ats surface still’
contamum some* conducting ‘particles, but not
i so connected that the electric fluid can: passfrom
one to the other w1thout leaps,-or small corusea-
_tions on “the outslde -which permlt the electric«
ﬂuxd to spread cnadually over its inside’surface,
 and plevent the undulatxon from bemg S0 stroufr .

i =
. as to cause a (hsdmme ‘ : R
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After this explanation of “the ‘cause of the
: ﬂa'sh-es or coruscations, which are seen upon the
uncoatéd part of a jar Whiie charging ; and also
that such eoruscatipns produce undulations,
whlch términatesin asspontaneous e\plosmn ;o
rémains now to- explam how a jar is charoed 5
when the coruscations are prevented by I-neath— %
ing upon the uncoated part.

* When a coated jar is breathed into, and then
subjected to the process of charging, the electfic
fluid is forced into it dlong the wire in the inside’
to the coatmg, where it 11.xn.andy spreads itself
over the whole coated: paxt and’at the same
time, though with dxﬂﬁculty, and cohséquently
gradual]y, lt _spreads itself over. the uncoated"
part,: takmg the condenséd film of humld:ty for
its conductor, as it . proceec‘s from the edges of
the coating upwards towards the anouth of the .
Jar according’to the airangement of the paltu,l&s -
of moxsture and rlses higher or lower, depend-
ing entnely on their arrangement, andthe force '
“with which it 'is repelled frond the machine, If
the conducting particles be almost uru‘tonmly
diffused over the uncoated part, the whole jar-in
the inside will become “charge though m 2
mueh legs demee than. the coated on account of
the imperfection -of the conducting particles,
) whlch has adhered to-its s sur:ace 5 no coruscatmns
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‘ ‘wrﬂbe perceived on account of the gradhal and
equal dxffu,sxon of the electric fluid, over its ir-
side urface, and thougl*f the cha.romg be conti-
nued yet if the exhaled conducting particles- be
favomab]y diffused,” no spontancom exploclon

- will happen from one coating to the other, along "~

the nucoated surface, but ‘the jar will either, be
perforated, or if jt be of sufficient qtrengt’h to.
esist ‘that ef*'ect the electric fluid will be’seen
toTun in a stream over the mouth of the ] jar, as
- quickly-as the miachine supplies it‘f Whenever
a spontanieous electric explosion happens, 1t must-
be from a bady o% sufficient bulk, and conduct-
mng propef*ty to contain that quantity of electric
- fuid, at the point from wlhch it explodes; -other-
wise no explosion can happen. But the humid
conducting parti'cle‘s_'ar‘e just sufficient merety to
adnit the electric fuid by the action"of the ma-
chine, to be spread over the surfice of the gl[lss,-
_but'in-no - part of sufficient denslt) eithér to re-
ceive; or contain an explosion. ~ If; therefore.
a“spohtaheous' explosion do happen, it must
either* proceed - from . the' coating; or the wire
which is connected with it to the outside ; and
if we ‘€xamine the state of the coatmO, we shall
understand that the edge. of "the coating *(from
~ which part only it is ever possible to explode)
~and also above it to a short dista nee epwards is
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" asstrongly charged as the coated part, and by
the action of the machme it is so strongly loaded
with' electric fluid that it is repulswe in all di-
rections, Whlch keeps back or entirely stops a

: spontaneous explosmn, from the. edge of the

. coating. With regard to the wire, the only:

. place from which it explodes spontaneously, is
that part which fs nearly of an equal height with
the edge of the mouth of the jar; the fluid is
nearly as much condensed on this part as on the
other, so that an explosmn from the wire is hin-
dered by the same cause as from. the coatmg A

jar, under such circumstances, cannot therefore
explode spontaneously, ‘but the fluid will run
over the edge of the ‘jar asquickly as the ma-
chine furnishes it when its chaiglng capacity is
fulkl. :

I have stated i in experlment 147, thatajar of
the dimensions there given, being clean and dry,
can only contain a «charge sufficient to: ;gmte “
two inches of a certain wire,- and when breathed
into, its charging capacity will be so much in-
creased that it will contain suflicient to fwmte
eight inches of wire of the same sort, and a b’lt-— :
tery of fifteen jars, -in the first’ memloned state,
can.only, ignite twenty" inches, and in the last
mentioned sixty. , ‘This increpsed charging ca-
pacity proceeds, no doubt, from the partlcles of

i € e
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moxstme, though not from their actmg asa
.c0atmg, as has been supposed; but by their
being brought intoa state or capacity of resisting
a spontaneous explosmn, so- that a stronger
“charge ‘can be forced in upon the coated part.
. Some of the electric fluid which was forced upon .
the uncoated -part to a. certain height, (perhaps
half an inch morve or less, according to the de-
gree of dampness,” and the situation of: fche par-
ticles,) ‘may indeed be discharged along with
that froni the coated part, but this is of little
1mportance, and by no means capablé of pro-
ducing that increased effeet, which, as ¥ have
shewn" by experiment, would require an addition
of seven Jars to a battery of fifteen.

L 3
-

To prove that the abovementioned battery is ca-
pable. qf Zcrnztmg sl rl_y inches qf wz: B s

EXP 1 56

* Take sixty inchges of iron wire of one hundred
and fiftieth-part of an inch diameter, hook one
end to the wire, which proceeds from the re-
ceiving ball.E, of the electrometer, fig. 81, plate

v, and the other end to the outside annexion
of the battery, the middle*being kept extended.
‘in the form of the dotted line, and. fxceﬁo mthe
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groind, without any sharp corners or bendiilgs, '
(glass bottles will answer very well for- that pur-
pose) to prevent a dissipation” of the charge, in -
its passage, whlch it never fails to do - whem
any angles or short bendings are in th.e wire,
through which it must pass. The most adyan-
tageous form in which a wire for 1g111t1on ‘can be
placed is, in a direct line from the hook of the
discharging electrometer, to the outside con--
nexion of the battery, but this cannot be done
with so great a-length of wxre The slider of
the electrometer must be sét at the greatest re-
; pulsmn that the battery .can bear, which must
be prekusly ascertamed by experiment. Ifa -
spontaneous dlscharge should happen while the
battery is charging, which frequently happens in
very dry. weather, each jar separately must be
breathed into, through a glass tube, without
removing the jars, . see exp. 147.  If a glass tube -
_ should not be-at hand a roll of paper will answer
- 'the purpose. -
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. PART THE EIGHTH. -

Memllzc Owides [)rodwced b_y electrzcal dz.sc/mrge;
The dxscovery that metals could be 1gn1ted by
electric’ discharges, gave rise to a supposition
that fhey might also be converted into oxides by
the same means. Meny attefnpts have been.
made to ascertain this, but the fact remained
without proof till, 1n the year 1787, Dr. Van
Maram and myself, produced floceuli from ‘dif-.
ferent metals, by subjecting them to strong elec=
* tric dischar .ges ; and also formed beautiful figures
upon paper, by exploding metalllc w1res, ex-
- tended ata small distance from its.surface. We
' .lmagllled‘tbat the flaceuls, a}s well as the colour-
ed figures upon the paper, were oxides of the
metals we used, aad. in order to: prove this we
" entered upon a course of experlmen’cs ; but hay- .
ing, perhaps from 1mproper management the
mlsfortune to break several glasses in.the process,
Dr. Van Matum declared himself so much dis--
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-couraged by these acmden.ts, as to decline pro-
sectting the subject. When we consider, how-
ever, the opulence of that society, of whlch he:
. Was dn'eqtor, it is. not easy to conceive that so
trifling an accident as the fracturing of a few
glasses should bea sufﬁcxent reason ‘for his relin-
qulshmg this investigation, more especially as
he had the command of an electrical apparatus
which T .made for that society, not only the
" most proper for that purpose, but unequalled in
' the whole WOrld and from whlch I now fear we
have hittle to expect. : y

In1792,-1793, I undertook two different
courses of experiments at Amsterdam, upon the
same subject; but both ended with very little
more information. than we. before possessed.

On my return to London, after delivering &
cotrse of lectures upon electricity; I once more
returned to the abovementioned subject. My -
prekus experiments had- taught me that 1t.was
necessary to have -an: apparatus, into which at- .
mospherical air, or'gas cou}d be mtroduced and
. aﬁy desirable quantity of metallic wire, so that
it could be exploded at pleasure, and thie dimi-
- nution or the air accuratély measured ; I invent-

ed the followmg apparatus, whlch posse,ssed all |
the requisites.
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Description of an apparatus, in whick metallic
wires are-comoerted into oxides, b_y electric dis-
charges.

Fig. 82, A B is a glass receiver about ten
inches high, and six inches in diameter ; to the
widest end is cemented a large round brass plate,
per'fec‘tl:y air-tight; the  other end is mounted
with a_hrass collar, .upon which a brass cap
is screwed, also: perfectly air tight; F is anair -
-eock,. one” end of which is screwed into the
brass cap at B, and the other into a foot, on .
' whlch the instrument stahds; n o are.two air ,
cocks screwed to the broad brass plate' with
holes commumcatmg with the inside of the re-
ceiver. To each of these cocks is screwed a
glass tube, bent as is 'represen'ted ;~ their com-
munication with the inside of the recei\}e!: 1s
opened or shut by means of n and o. . In'the
inside at B is.a wheel and axis moving upon
‘two* prOtS; ‘serving to wind ‘up a quantity of
wire in readiness for explodmg ; m is.a brass
tube, about three inches long, and ’three—quar-
ters of an inch in diameter, stopped at each end
with-cork, and the middle filled with hog'slard;
this serves to.draw the wire through ready for.
~ exploding.
¥ The wire which is mtended for use must be
_bound to a packthread of the same length, at

-

ye’
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diﬁ'eren'f places, and “at about four inches asun-
der ;. ‘it must be wound upon the axis of the
wheel ; ;—the, tube .m must be screwed off
from the plate, and the end of the wire must
. be directed through the hole " inside of m by
means of a long brass needle, which niust be
pushed  through ‘the cork and hog’s lard in m,
with the packthread and wire in the eye of the
needle § when it is drawn through, the pack-
thxead and wire will follow and be kept air-tight
by the hog’s lard and cork ; m must be screwed
. to the plate as before, and the packthread drawn
# through m till it is seen nearly straight in the
‘receiver, asath. In this state, pour into the
lower bend of k, about half of an inch of mer-
cury; and the lower bend of i, a little water, re-
presented by the dots in each. It is evident
from the constructlon of the” instrument, . that if
all the screws be perfectly air-tight, the cock F
shut and the cocks n o open ;- the least altera-
“tion that hap_pens to the air in\ the inside of the :
receiyer, with respect eitherto increase, decreaSe,
density or rarefaction, will be shewn' either by
the mercury or water, in either one or both
gages; if considerable, the merg¢ury will shew it;
and if too little to affect the mercury; the water
gage will shew it. If'by any process the tem-
perature of the air within the receiver-should be
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- ‘maised, it will cause the air to expand and the
mercury and water'in the gages to move towards ‘
u u:, but if it should be lowered, the mercury
and water will move in the contrary direction SO
11kew1se, af any alteratlons, with respect to tem-
perature, happens in the. sulroundmg air, the
gages will shew ‘it accordmgly, ‘and as this is
contmually changing; it is necessary that the.
apparatus, after it is prepared for the expe-
riment, and ready for exploding -the wire,
-~ should be_set in- some. medium which is not so
..changeable, for this purpose water séems to be
" most converilent: but as it is a conductor of :
electrluty, the*apparatlm must not remaln in®
it "when the discharge is- caused, so that
" before and after the discharge only, it must be
set mto the water, care being taken to let it re-
- main a sufficient length of time, that the air in
the msﬂe may become of the same temperature,
* which will be shewn by the gages being station-
~ary.  If this urcumstance be not observed with

great attention, errors in the. conclus1on will be
~ the consequence, vy :

-

‘Exp. 157.

A sufﬁclent quantlty of leaden Wu‘e, of one

mnetleth. part of an inch dnmeter was bound

to a cord af * different places, about four
2P
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inches (ﬁstant as hat been already men-
" tioned, and wound upon the axis of the wheel
c d; the end of it by means of the long brass
needle was drawn out of it at the top of the re-,
ceiver, through the tube m, which was after-
wards screwed in its place, and the cord drawn
tight as r epresented at h. The cock F was then
closed aud the whole instrument. set in the
water, so deep that the brass plate was about
_one inch-under the surface of the water. The
" cocks n o were opened to admit the external air
_ into the receiver, as the air within became
condensed by the coldness of the water. When
. it had remained nine minutes «under water the
gages were screwed on to the cocks, per-
fectly air-tight ; and both appearing . statlonary,
the cocks were shut, the instrument was then
taken out of the water, wiped dry, and set near
to the umcharmnﬂ electromeéter; in the room of
L M, which must be removed.. The cock ¥, by
means of a metal wire was connected to the
hook proceeding from Eof the electrometer, and
another wire proceeding from the hrass Platé

~was connecied to the outside connexion of

~ the battery, which was then charove(l till the ball
H of the electrometer, loaded with twenty-six
. grains descended; and directed the discharge
through the wire h: which was converted into 3
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blueish white impalpable powder, at first appear-
ing like a- white ploud and filling the whole re-
ceiver: The cord was left entiré. The mstrument
was then released from the e]ectrometer, and set.

in water as before. -After it had. 1emamed there "
~ five minutes, the cocks under the gages were .
opened no change could he perceived in the
mercury gage, but a motion in thé water gage
was just perceptible. _Hence I concluded that
the powder thus produced had absorbed no air.

Exp. 158. .

~ The apparatus was taken out of the water; and
“another length of wire drawn forward, I)lacéd 4
at the electrometer and battery as’ before ; the
battery was charged till the electrometer céused
the discharge, which again produced the pow-

" - der. The apparatus was not put into the water

as before, hut was left to remain till anether .
length of wire was drawn forward, and the dis-
charge diregted -through - it. . This. process
was repeated with five _discharges, through
‘five lengths of wire; each length was seven
inches. 'In this manner, therefore, thirty-five
inches of wire was converted into ablueish white
impalpable powder. ‘The apparatus sas then
placed in the water as before, and after it had
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remained’ the same length of time, the mercury
gage was opened; no motion in themercury
was perceived, and when the ‘water. gage was
also ‘opened, no alteration was there seen. Thus
I concluded that no absorption of air had taken -
place, though five times the original length of -

wire had ‘been -reduced to powder. . The air in
the apparatus was then endiometrically exa-
mmed and it appeared to be of the same purlty
as the surroundmg atmosphere

Exp. 159.

The appamtus was taken out of the water, and
the powder which was produced i in the receiver
bemcrcarefully taken out, the apparatus was then
furnished with the samelength of wire as before ;
all the screws and cocks were well examined,
and the apparatus set in the water as before.
After it had stood a due time, the gages were

: éCl'G‘N’éd‘.tight ; it was taken out of the water and

‘set to the battery, when the last experiment was

repeated, and it was afterwards set in the water.
and ‘the gages opened.  No absorption having

taken place, it was left in the water till the same -
hour on the following day, when the mercury.
gage was opened «and indicated that an ab-~
sorption of about one cubic inch had taken place.
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. The water-was - of tﬁe same temperature as at

first.  This experlment seemed to indicate that
the metal was first divided and afterwards oxi:
genated by a slow process.

Exp. 166.

* The last experiment was repeated with double
length of wire, and the result was the same.

G Do )

A smaller receiver was now taken, being only,
four inches diameter, which was half the dia-
meter of the former. The same kind ‘of powder
- was produced, and a diminution of airthappened,
when thfrty-ﬁve inchies had been reduced to
. powder, which caused the water gage to rise

“one inch, and the mercury one twentieth part of
" an inch. '

Exp. 162. : ‘_

Wires: of different diameters were now pre-
Ppared (in the last receiver)of one hundredth, and
one hundred and fortieth part of an inch dia-
meter, and of each in le'rioth thirty-five inches.
The result was the same w1th respect to alr, but
the powder was whlter
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" From the result of the three last experiments
it appe‘argéﬂ, that the absoption of air by the ex-
ploded metal, apparently depended upon the
diameter of the receivers wherein. explosion was
caused, for which reason I determined to re-

peat the experlments in receivers of. much less.
diameter,

Exp. 163

~“Instead of the last mentioned receiver, fig. 83,
was taken ; being a glass tube of about one inch’
diameter, and nine inches long, it was mounted
in the same manner, but on account of its dia-
meter, only one air cock could be applied ; it
was furnislted with lead wire of the eighty-fifth
part of an inch diameter; being the same as that
used in the three first experiments.* After it ‘
had been placed in water with thg cock only
above the surface, open, and after it had re-
mained three minutes the cock-was shut; the
instrument taken out and wiped dry ; one end
of it was annexed to the electrometer, and the
other end to a wire which was in communication
with the outside of the battery ; the same

strength of charge was directed through the wire
By the electrometer s in thé& last experiments,
‘and the same kind of powder with respect to co-
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i lour appeared ; the instrument was agam 1a1d n
water with the cock above the surface, and the.
water gage was screwed on to the cock; when
three minutes were expired the cock was opene(i,
and there appeared so extraordinaty a diminu-
tion of air that the water in the gage run over
the upper bend into the instrument ; this dimi-
nution was sufficient to make a_mercury gage
sensible. :

Exp. 164.

The instrument bemg cleaned and prowded
with thlrty-ﬁve inches of wire of the same dia-
meter as above, five separate discharges were
directed through the wire, seven inches were
exploded at each’discharge, and the same pro-
cess, ‘with respect to laying it in water before
and after each discharge was observed.

First dlscharge ‘caused so extraor- -

dlnary a diminution that the  inches.

mercury rose in the gage ......1
Sepond discharge........ eiicamaie el k
Thnedide o . 200 Uk v « B8 1.5
Fourthe . .%o ool 5 5
Pt , . oo et e

o e abiie ...36



"wﬁich is nearly’ equal fo two cubic inches; the -
contents of the wholeinstrument were nine cubie
“inches. : !
The air thus dlmmlshed in the instrument
was left to stand till the same” hour next day,

but on opening the cock no further dnmnutlon
‘took place. ;

_ Exp. 165.

. The state of this residue of air was tried by
the test of flame, and ‘it ‘extinguished a candle
eight tinies. ~ Azotic gas in the same glass ex-
tinguished the same candle tep times; -so that
all the oxigen gas contaxned in that quantity of
atmospherical air, was neally absorbed ; the :

. powder produced was nearly the same as that in
the large receiver.

E‘{P 166

Tlm last ererlment was 1epeated with: wires
of a less diameter, with neally the same result ; :
the five discharges produced a diminution which

caused the’ mercury to use between three and
four inclres. S :

- The 1esult of the last eX}ﬂflment induced me
to try receivers of a still less diameter,” so one of .
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. .four—tenths of an finch dxameter, and eight
‘mches long was taken, but on aecount of its .
smallness of diameter no more wire could be ex-
ploded thin the length of the tube w1th0ut ad-' '
mission of fresh air.

~ Exp. i67.

* Accordingly onedis'charge of the same dégree
of force was directed by the electrometer through
one length of wire of one fifty-second part of
an inch diameter. :

: 4 : inches
The mercury gagé rose .. ... Teis anb s 8

. Second discharge through wire of. . .. 3,3 -
iy Thiwfh sacsvrss glatins oo o s et + ,,g._.3,3
Wolitth .ov-inelnii b vt memniioh ik ool sn 348

- The - wire through whlch the first discharge
. was du'ected ‘was only converted into numberless
small particles, retaining their metallic lustre. %
" The second, which shewed the greatest degree
of absorption, was but just converted .into pow-
: der mixed with partlcles of lead. . The residue
of this air was tried by flame, - in a glass five
inches high, and one inch and a quarter dia-
meter, but at the mouth only three- -quarters ;
‘the candle was- extinguished 1n it nine times. -
These experimefits I think, will be found suf- -
ficient proofs, that the smaller the dlameter of
e E e :
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"Bh recetver in whlch lead is calcined by an elec-r
“tric ischarge; the greater proportion of air will
~be absorbed, and the 165th experinient prove
that.what is absorbed is the oxygen gaé, which is
by the process, s’eparated from the azote of the
atmosphere
Tt is well known that rnetals reqmre certain
degrees of tempenture, to give them the pro-
perty of absorbing the greatest quantity of oxy-
gen gas ; this is the point which I had in view .
when I used wires of different diameters, be-
cause I know no way how to increase the tem-
petature communicated by an electric discharge
to metallic wires, but by dlmlmshmg the dia-
meters or lengths in a certain proportion, or
increasing the force of the- -discharge, which is
the same thing; and the last experiment shews
that it makes very little dlﬂerence whether wire
of one elghty fifth part of an inch, or wire of .
- only half that “diameter, be used, so ‘that it -

does not seem here to follow: the same law as
eommon heat ' £ ' i ;

. Exp. 168, -

“To conclude thh this meta.l the first men-
‘tloned large receiver was -taken, and one hun—
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dred and thirty inches of wire of the eighty-fifth
part of an inch in diameter were prepared in the’
#une, being near tly-four tnmes the quantity that
was. used before. v o Ehds was exploded and con-

verted into an im palpable powder, by twenty
separate dischargns and when the gages were
opened there appeared to have been no air ab--

sorbed. ;

‘Exp. 169.

 The powder or calx was preserved and put
‘intowa very small retort, with an intent to try wlig"f
WUuld take place on the application of heat. No .
alr was given out by such treatment, exceptmg a
little common air, “which Isuppose was con-’
: Jtamed in the retort. The powder which was
first of a blueish white, changed into a dark lea-
den colour, and afterwards into a yellow1sh
green, and when the glass was red hot, to be
nearly melting, the powder was only I‘artlallv
melted into lead.

Lastly, twenty-four grains of t_his ‘powder, -
which, according to the gages, had absorbed no
oxygen, were taken and put into a clean crucible
with a cover to it, set in a-furnace and kept ina
white heat about an hour. When taken out
there was found'in the bottoin of the crucible-a



perfectty clear 'gl‘ass' of-a reddish brown colour. .

\
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',

Thus we ‘find a powdar obta.lned which posses-

i ses the most distinguishing propertles of an oxide
of lead, ‘though it appeared to have absorbed" 110
;oxygen n its preparatmn ;

Zaad burns with a ycllowz.sh Flame, by the elec- :
tric Discharge.

These experiments appear to be sufficient to.
prove, that the absorpt:on of the oxygen gas from

" ‘the atmosphencal air by the prowder thus pro- ;

duced, wholly depends upon the diameter of the :
receiver, wherein the e\{plosmn ‘was made,
for we find by the tentb experiment that when.
eight inches of wire were oxidated in a receiver
only four-tenths of an' inch in diameter, it then
absorbed half a cubic inch ofair. In this pro-

. portion the last: wire should have absorbed six-.

teen times that quantity, and the result was that
1t had absorbed none, the reason of Wthh is not
easy to be understood. :

These' &xperiments were made in the wmter

_season, when the temper‘ature of the atmosphere

was seldomy lowel than 28°, and not- higher than
45°, the result was as mentioned, but not being
able to reconcile myself to such paradoxical re-

sults, T ehow ed the e\perlments to several Phi-
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_ldsﬁoﬁﬁers,vw})d however, -were equally as much .
~ at a loss to’account for the result s myse]f'

On the 10th of May, 1798, I was f'avoured
with the company of some" gentlemen of the
~ Royal Society, to'see the expérirf;ents ; 1 used
' onlytwo receivers, one of an inch diameter, and
the other of six inches diameter, as follows. '

-

‘Exp. 170.

A piece of leaden wire of nine inches long,
- and one eightieth part of an inch diameter, was -
exploded by anvelectri¢ discharge in the receiver
of one inch diameter ; after it had laid in water
three mimutes the ‘mercury 'gage rose thirteen-
twentieths of an inch, which wasa degree of di-
mmutmn of about half a cublc inch.

“Exp. 171.

Eight lengths of wire of the ‘same diameter
‘'were e*{ploded in the receiver of 31x1nches diame-
ter, and after it had been 1n water ﬁve mi-
nutes,  the mercury gage rose two-tenths of
-an inch, which was: a decrree of dumnutlon of
about three cubic inches and an eighth, and con-
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- sequently not agreeing WJth my former e&pem
1015 1 - TSRO R :
. The result of these two e‘xpenmeﬂts occasion-
‘ed several repetitions, and all with: nearly. the
same result, but on the repeating them in the
wmter W heu the temperatare was low, I found
'the same result as at first; namely, a dlmmu--
- tion of air in the small recetver, aund none in the
. Eame one. It then occurred to me that the tem-
perature must have occasioned this variation,
“aud that putting the receiver-in water for five
minutes, was perhaps not sufficient to bring the
air in the inside of the receiver toits for mer tem-
perature. I therefore placed a thermn‘meter n
the inside of the }aroe receiver, and by exploding .
one length of wire the temperature was raised
about two degrees; and when the receiver was set
i water the air did not return to its former tem-
perature in less than twenty mmutes, conse-
quently this pointed,out to me one error, which
I was not aware of, but it was not sufficient to
: e\plam the whole because this only would indi- .
cate & dinrinution, but less than the truth. By
repe ting the experiment at different times, I
. pereeived that " the' first explosxou in a low tem-
perature, caused the mercury to rise near two
degrees, and that every subsequent explosion
qﬂected K less. " After seven or eight explosxons

»
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had béen given, hardly any rise in the mercury
could be perceived , “and also when the tempe-
rature was about 60° the first explosion did not
then ‘cause the mercury. to rise to dbove 1°, and
it would cease to rise after the third or fourth ex-

plosion. When the temperature was at about
7o, hardly any rise in the mercury could be
perceived, even at the first explosion ; this un-
folded the whole, because it appeared that when
the temperature was low, the éxplosioilé raised
it so much as to cause an expansion in the in-
closed air, which kept up the pressure upon the
mercury in the gages, and of course, prevented
them from indigating any loss; and when the
temperature was high, the explosions did not
catse sach expansion, consequently permitted
the gages to indicate the true loss, or quantity
of air which had been absorbed by the divided
metal. -

o1 thought it" proper to mention the above in
fulf not only for the advantage of those who may
undertake such experl,ments, but likewise to
prevent Wrohg conclusions being drawn from the
resu]t of the first set of experiments with large
recelvers, as they have been shewn to many,
and some authors have brought them forward to
support their own erroneous notions.

We may\ conclude’ from these facts tIlat the
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 difference of diameter of the receivers, V\;herei'u
“leaden wire is exploded, neither favours nor pre-
vents the diminution, of the atmospherical air

therein contained. Af two leaden wires of eq_ml'

; lengths and dxameters, bes e\'ploded by -equal

electric dlscharoes in ynequal receivers, the di-
minution of the air which they contain will'be in :
proportmn totheir contents ; and 1f the' recelvels
contain. atmospherlcal air, that which is seem-
mg\y lost by the process is oxygen gas, absorbed
by the e\ploded metal, which-becomes converted
wto a true metalhc oxide. -

. Exp. 172, ;
5t s T SR

_Sixteen inches of tin wire of one hundred and
twentieth part of an inch in diameter, was put
.~ into fig. 82, and after it had been laid in water "

so long that the air in"the inside was become of

the sanie temperature as the. water, the wire was

'ez‘ip_loded by two dlsr;harggs, sand_by that meansA

converted ‘into an 'impalpablé powder, mnearly

the same as the lead wire, but of a purer white; -
the: apparatus was then again laid in water till the
" air had gained its formel temperdture ; when the
coek was opened the: mercury- rose three inches
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and the air by the test of flame seemed to be as
highly azotic as that in which, lead had been ex-
-ploded n the hundred and 51xty-ﬁfth experl-
ment.

 Thelast experlmént repeated with wire of one
hundredth part of an ineh: in dlameter, and the
result was the same:

~Tin burns with a vivid yellow flame w‘hen ex-
ploded.

Exp. 173. .
_Iron.
Thirty-two inches of iron wire, of the’twe
hundred and thirtieth part of an inch diameter
was put into fig. 82, and exploded by five dis-
charges, the mercury rose three inches.
The wire was converted into an impalpable
] powdef of a reddish brown colour; the residue
" of air seemed to be the same as that leftin'the
hundred and smty-ﬁfth experiment, wherein lead
~and tin had been ‘éxploded. It extmgulshed a
~candle nine times:
Wires of different diameters were- taken Wlth
a view to try what deg.ree of ignition was. re«

quired to cause the greatest absorption of air,

or in other words to make the most comp]ete
0x1de

Ff
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. The same‘ degree of strength of charge' was
directed through a-wire of one hundredth part of
an inch diameter—no air was absorbed ; the wire
was only red hot.

Wire of 1% was ‘exploded andcon-
verted into balls, the mercury e

BEUNE s s ot s wmemas it 6
Wire of converted into very -
. small powdered halle o gooi s ,6

Wire of & _into flocculi and balls .

‘50

of Z into- an ,1mpalpable
powder of reddish brown colour 1,1 -

Exp. 174.

Copper.
Thirty-two ‘inches - of copper wire of the two
hundred and sixtieth part of an inch diameter
was prepared in fig. 82, and exploded by five
discharges; the mer curymthe gage rose one: inch
and one-tenth.” It was converted into an impal-
pable powder of a purple brown colour; the
residue of air extinguis'.hed theflame of a small
. wax taper twice.. .
This metal burns with a green ﬁame when
exploded. .
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All the fmegomg experiments were, made by
- myself, at my house in Poland Street, but, the
following were made at. the house of Mr. Camp-
bell, in South Audley Street, who honoured |
me with his assistance. The apparatys which
we used was of my own construction, being a
double plate machine ; each plate twenty-six
inches dlameter, 4nd a double battery of thirty
jars, of my common size, containing about
thirty-four square feet coated glass.  The elec-
trometer was the same as that described in Ni-
cholson’s Journal, Vol I1, page 528, excepting
that instead of .using pins of certain weights to 7
put into B, the arm C B was divided into grains
with a slider wpon’ it, which was set to the
weight required, as I commonly make them at
present, being more convenient. See fig.80.

* . Exe. 175.
. Pure Silocr. ”

" Forty-five inches of silver wiseof the one hun-
dred and thirtieth part -of an inch diameter was
exploded by. five discharges ; ‘the slider upon'the
electrometer was set at forty glzains ; it was con- °
verted into an impalpable black powder; the

.
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mercury rvose-in the gagé about half an inch,
and the flame 6f the taper was extinguished nine
times. ‘

Silver burns W1th a greenlsh ﬁame, nearly
resembling copper, -

Exp. 176, :
Grain Gold

: Flfty-four inches of wire drawn from gmln
gold, of one hundred and twenty-fifth part of
an inch diameter, was exploded by six dis-
charges ; the slider upon the electrometer was
set at forty-two grains; it was converted into an
impalpable. powder of a dark brown purp]e co-
lour; the mercury rose- in the gage about a-
quarter of an inch, and the' flame was extin-
guished four times, :

Exe. 177.

Nine inches of the same sort of wire, but of a
less diamiefer, being one Himdrgd and thirtieth®
-part of an inch, was~exploded in the same re- .
_ ceiver, by one discharge; the mercury rose
about twq tenths of an inch, and the flame was
g,xting_uished.four times,

~
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Exp. 178.
e Platina.

Twenty-seven inches of platina wire, of one
"hundred and thirtieth part of an inch diameter,
were exploded by three: dlscharcres When the
gage cock was opened, the mercury rose a quar-
ter of an inchy but on applying the flame to the .
residpe, it'was not- extinguished.’ S
" As platina is easx]y ignited by electr1c1ty, the
slider upon the electromeler was; only sét at
twenty-two grams, for the last and re51due of-air
“did not extinguish the flame. It was supposed
. that too low a charge had been used ; the slider.
was therefore set at‘thirty-two grains, and the
experiment was ‘repéated with the same length
and diameter of-wire, and exploded by the same
number of, discharges When the cock was
opened the mercury rose about one inch, and
the flame.of the taper was extmwulshed five
times. *The metal was converted into a black
‘impalpable powder, resembling that of silver.
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Exp. 179.
Zinc.

Nine inches of, zinc wiré of one hundredth A
part of an inch in diameter was exploded by one
‘discharge. 'When ‘thesgage cock was opened
the mercury rose half an inch, and the residue
of air extinguished the flame of a taper twice.
The metal was' converted into an impalpable

powder of a.whité colour resembling that of tin. )

This metal being so difficult to draw into

wire, I was obliged to conclude with the above-
~ mentioned length. The method of making this
- metal malable was at this time not known.

From the result of the fbrego’ihg eiperiments
it may he safely concluded, that all the ductile
‘metals can by electric dischar ges be sublimed,
and converted into proper oxides; by absorbing
- the'oxygen of the atmosphere and though some
of the metals resist the actiont of common fire,
and require different solvents tq convert them
into different oudes, yet they all yleld to the
action of the electric fluid. : 1

It is remarkable that platma, though it resists -
the action of common fire, is more easﬂy ex-
ploded by electric discharges than copper, silver,
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or gold,. and seems to be as greedy of oxygen as
any of the other metals ; but.these experiments™
have not been 'sufﬁc‘ieh'tly extended to settle the
last mentioned property. - Biicg
It 1s well known that all metals which are sub-
limable by common fire, absorb oxygen in dif-
ferent degrees, and likewise in different propor-
tions, according to the different degrees -of heat
employed ; this seems likewise to take place
when they are sublimed by electric discharges,
but the proper degree of discharge for each metal
"~ remains foi' investigat'ion ; and as different metals
differ as conductors of the electric fluid (which
has never yet been well defined), this furnishes
" matter sufficient for a future pursuit. .
The latest e\perlments upon the conductmcr
power of metals; were made by Dr. Van Marum
and myself, at Haerlem, butas I had not at that
tilne invented the ‘electrometer which-I haye at
present, and which the nature of the experi- .
ment, required, I have some reason to think
that they are not perfectly accurate. I-have’
concluded these experiments without proceeding
to the non-ductile metals, because I know no’
way of arranging them so'that they can be acted
upon with sufficient aecuracy. - b
The experiments which have been made upon
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different metals .mentioned; have been very
‘mumerous excepting. zinc, but for the sake of
brev1ty,. and to avéid tautology I have only men-
-tioned those which I thouo”ht to be absolutely

necessary. »
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PART THE NINTH.

Oides qf: Metals for med by Y eiploding Wires
stretched parallel tothe surface of Paper or
Glass Plancs. §

These experiments were first done at Haer-
lem by Dr. Van Marum and myself, in the
year }787, with-a battery containing 135 square
feet coated glass, but I have since found that one
- of my common sized batteries of only 17 square
feet, is quite powérful_ _enoﬁgh-for that purﬁose,
(when my method of increasing the charging ca-
pacity of the jars is attended to,) and the figures
formed by it are in every respect equally perfeét
‘and beautiful ; the metals for this purpose must -
be drawn irito wireof certain diameters, regulated
according to their conducting‘property; the ap-
paratus is represented fig. 81. M- L is a maho-
gany bodrd about foureen inches long and five
broad ; at about an inch from each end are two
upstandmg pleces through which two wires

; Gg
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slide; bent in the form of a hook at one end ;
these pieces have screws to stop the wires at any
distance from each other, the wire that is intend-
ed for oxidation must be turned up at each end,
%0 as to form an eye, which is done by bending
the ends round the hook, and twisting it round
between the “fingers; the-wire between those
heyes should be about ten inches long ; then a
piecé of paper to receive the oxide must be
stretched alorng the board as flat as possible, the
eyes of the wire for oxrdation must be hooked- to
 the sliding wires on'theboard anddrawn perfectly
straight, and at about one-eighth of an- inch dis-
tance from the paper ; ‘one of the sliding wiresof
the board must be connected with N; and the
other-to the outside of the battery, by means of
a metallic wire represented at L O.

"Exp. 180. - : i

T4dke ten- inches of lead wire of one ninetieth
part of an’ inch diameter, extend it over a paper
_ on the board' as Defore directed ; set the 's"lideri
on the moveafble arm of the discharging electro-
meter at 20 gr.; ‘connect the electrometer, and
the cond}xctor of the machine with the -,battery,
as 1s represented 81—then turn the machine—

>
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. whenitis charged high enough, the electrometer
will djrect the discharge through the wire, which
. will explode; agd a white cloud of oxide
will rise up in the air, and a beautiful figure,
the-whole length of the wire, will be left upon
the paper, of a black grey colour. intermixed
with blue.

Exp. 181,

If tin wire of the same length and diameter
be subjected to the same pro-cess,’ with the dif-
ference only that the slider must be set at thirty ’
4 grains, on accqunt of its not being so easily fu-
sible. by electricity - as lead; a cloud of oxide’
will arise of a whiter colour than that of lead,

* and a figure will be left upon the paper as beau-

. tiful asthatof lead, but of a very d_ifferen,tcolour_,
- being chiefly yellow intermixed with grey.

%) ! : Eip.‘i82. >

Zinc wire of the same length and diameter re-
 quires a greater qliantity. of electricity than the
foregoing metals, to convert it into an oxide’;
the slider must for that reason be set at farty-five
grains. At the'éxplosion; a cloud willarise of a -
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blueish white colour, and the figure left upon
the paper will be of a dark brown colour, with
~a tinge of yellow at the outward edges, resem-
bllng the figure made by the tin. This wire
was drawn from the newly invented malcable
zinc ; probably it may have a small mixture of
tin to favour its malcability.

Exp. 183.

* Tron wire being the next fusible*metal, by
electricity, but en account of its- being much
* more refractory than tin, the diameter must be

the hundred and fiftieth part of an inch, and.
the slider “of the electrometer set at thirty-five
grains. . At the discharge, a cloud like oxid will
rise up in theair of a dark grey colour, and the
figure left upon the paperis nearly thesame co-
lour as that which rises up. .

* Exp. 184, °

Copper wire being the next fusible by elec-
tricity, and is so nearly. the same as iron that
there needs no alteration in any part of the ap-
paratus nor diameter of the wire. At the ex-
plosion, an oxide will rise nearly of the same
colour as that of iron, but the figure left. upon .
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the paper is much more beautiful, being mixed
with various colours, remarkably bright.

Exp. 185.

~ Platina wire, though 50 refractory to common
fire, yields to electricity nearly the same as the
‘last mentioned, so that the same length and
diameter must be taken, and the slider-to the
same number of gl;ains';j at the explosion, a dark
colotred oxide will arise, and the figures left on
the paper will be of a dark-grey colour Wlth'
little variation.

_Exp. 186.

Silver wire of the same length and diameter as
thelast, buton account of its not being so easily
fusible by electricity, the slider must be set at
forty grains; at the'explosion a dark grey co-
loured oxide will rise, and the figure left on the

paper will be of a dark grey colour 1esembhng
that of platma

Exp. 18/

Gold wire, of the same length and diameter;
t'he slider must remain at forty, because it 1s
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nearly of the same fusibility as the last'men-
tioned; at the explosion, a dark brown oxide will .
rise, and the figure left on the paper will be of
a purple colour, with much variation, resem-
bling that of copper. :

All the above figures may be'struck upon glass
in the same manner, and by the same apparatus;
the only difference is, that a plate of glass must’
be laid under the wire instead of paper, and the
figures ‘are surpnsmgly beautiful.
~ The beauty of the figures depend much on. the
wire being extended at a right distance from the -
paper; which is learned by” experience. The
nearer the wires are to -the paper the more
striated will the figures appear ; the height of
the charge being governed by the number of
grains to which the slider is set, and that which
I have mentioned for each experiment is the
lowest';—to save the trouble of turning-the ma- .
chine longer than necessary, it may be set to a
higher number; the experiment will succeed
equally well, and some of the figures will be
more beautiful. -

It 1s very remarkable that the oxide of lead
produced by experiment. 158, was white, and
also the cloud wich éppearéd at the- explosion
experiment 180, that the figure left on the pa-
per should be a brownish black, intermixed with
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blue. All the figures produced by the ahove
experiments’ are very different from their real
oxides, when produced in r'eceivers; and though
some bear a resemblance of eacli other, in some
partlculars, yet they are all easily dlstmtrulsh- '
able
All metallic wires undergo several changes by
being subjected to electrical discharges of diffe-
rent degrees of power ; the most remarkable are
those of iron ; it is first yellow, then blue, then
very little different from its natural colour, thenr
redhot, thenappears a string of balls; then drops
: in balls; then disperse: in balls; then in balls
~ and flocculi; then into an 1mpa'lpable powder
lighter than air. e
- When metallic wires are reduced to powder
by electricity, it is never of an equal fineness,
however violent the discharge may be in propor-
- tion tothe diameter of the wire ; part of the me-
_ tal, the whole length of the wire, will be re-
duced to a powder lighter than air, and another
part, the whole length, into a powder heavier
than air, and it is this last part of the wire Whlch :
forms the figures upon paper, and glass, or any g
. thing else laid under to reeeive it; if they are -
exploded in-close receivers, some of the powder :
falls immediafely to the bottom, some falls gra-
dually and some remains suspended in the air
for a con51derab1e time.
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Exp. 188.

Take a cylinder of about two inches diameter,
and eight or nine inches long, mounted at both
ends, so that awirecan be extended and exploded
in the inside, with the same degree of power as
m experim@nt 158. Suppose the wire to be
lead—at the instant ofthe explosion, thecylinder,
which was before clear and transparent, will
then be filled through its whole length, with a
white powder ; ‘and when the cylinder 1s opehed,
- the powder which fell down last will be of the
purest white ; the same will be the case if tin 1s
exploded, but a great quantity of the powder
will be white. |Malcable zinc seems to possess
the same property, but all the powder or oxides -
of the ‘other metals will be of different colours.
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PART THE TENTH.

MAGNETISM BY ELECTRICITY.

Tt has been observed that ‘c‘o.mpass needles
after a thunder storm at sea havé been affected
by it; sometimes they have lost their magnetlc
~ virtue, at other times only weakened, and at
others reversed; artificial electrlmty has: the
same power when the needles are made in a pro-
per proportion to the size of the battery ; steel
wire of the fortieth part of an inch diameter .
seems to be of proper proportion, or watch_
spring clipped lengthways in two ; they areeasier
suspended upon a point when a hole or rathera
dent is made in the center.

Exp. 189.
If an unmagnetic needle four incheslong be
laid in the magnetic meridian, and a charge of
twenty grains repulsion from the abovemention-

: _ed battery be directed through it, it will become
. Hh :
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mazgnetie,‘ and that end which lay southward
will be the south pole.

Exvr. 190,

1 a needle four inches long, and weakly mag-
netic, be laid in the magnetic meridian, with its
north pole towards the south, and a charge of

twenty grains repulsion be directed through it,
its magnetic virtue will be either destroyed, or
its poles reversed ; if it should only happen to
be destroyed, a second discharge will reverse its
poles, but if it was reversed by the first dis-
charge, a weaker charge would only have des-
troyed it. '

i St W e SR T

Set an unmagnetic needle in a perpendicular
direction and direct the abovementioned dis-
charge through it ; its uppermost end will be the
~ south pole of the needle ; .if it be turned, and a

_second dxsch'xrwe directed throufrh it, its virtue
- will be either _destloyed or reversed ; if only
&estroyed; a stronger .discharge would have re-
versed the poles, but a second will answer the
same as a stronger would have done at first.

If an unmagnetic needle be laid in the mag-
netic equator, it will be sometimes magneticy:
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and at other times not, dn whatever direction
the discharge 1s passed. ' : v
It has been universally supposed that it was
the direction of the electric fluid passing through
a needle that made it magnetic; experiments
have however taught us that this makes no dif-
ference 'in whatever direction; the success of
the eiperiment'depends wholly upon the direc-
tion of the ﬁeedle, and the power of the dis-
charge, which may be too strong, as well as too
weak, to have the desired effect.
- The above experiments sufficiently prove that
electricity has the property of"giifing as well as
destroying” the magnetic virtue in metaHic
- needles; hence it was suEposed that it would
have the same effect upon loadstones, but when
a loadstone was subjected to the discharge of a
- sufficient degree of power, its virtue was entirely
destroyed ; all attempts to restore it by electri-
city have proved unsuccessful. :

- Electricity, when applied in too great quan-
»tltles, is fatal to both animal and vegetable life,
of which we have many instances. It has been
supposed, and_even supported by €xperiment,
that when properly directed it is favourable to
vegetation, and propagation of animal life; but
these are questions of much controversy and
generally disbelieved. :
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PART THE ELEVENTH.
iy
- Description of an Electrical Kite Apparatus.

Plate 1x. A B is a wooden frame, wherein a
roller turns upon a brass axis, divided into two
parts. BC and C A isthat part on which the
string of the kite D is wound. ~'The frame is sup-
_ported by three méhogany legs, upon the top of
which are fixed three pieces of glass covered over
with brass funnels a be, to prevent the rain-
from wetting the glass; h isa small apparatus
for the purpose of letting the electric uid (when
it comes too strong) pass away down into the
water, as is séen at E when a thunder storm is
expected. A second roller as F must be used,
pushed fast in the ground at about twenty or
twenty-five feet distance from A B! Upon Fis
wound z silk cord, oneend of which is made fast
“to the roller between A C, wiich pért 1s much
- larger in diaméter than the gther. . When the
kite rises higher it will cause the silk eord v pon
F to be wound-upon A C, which is governad by
~ the handle G without any danger. By turning
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the handle the contrary way, the silk cord will
come back again from A C to F, and the kite
will be drawn down. The cord of the kite is
made of strong packthread with brass wire twist-
edin it, and a brass wire passing from the
cord is connected with an insulated conductor
H, standing upon a table at which all the ex-
- periments can be made with it, as if it was the
_prime conductor of an electrical machine.

Experiments made @it/z the Electrical Kite.
: EXP..'19'2“.

The apparatus being arranged as is repre-
_sented in the plate, the kite let fly with three
hundred feet length of cord, sparks were drawn
from the conductor standing upon the table,
about the tenth’ part of an inch in length, which
- was so strong that it was felt to pass through the
whole body. A bottle was set to the conductor.
but it charged very weakly, andno ways in pro-
portion to the strength of the spark, when com
pared with those taken at the priiné conductar
of an electrical machine.i 5 ;

»
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- Exp. 193.

The wind being favourable, the kite took three
hundred feét more length of cord, the sparks
were then so painful that each spark wasasa .
strong shock, as received from a Leyden bottle,
but not longer than before ; the above bottle was
set to the conductor ; it charged but a very little
stronger than before, no ways in proportion to
the increased strength of the spark ; this was
thought to proceed from the length of the cord
only, and not from anyl increase of the electri-
city received from the atmosphere by rising so
much higher than before.

Exp. 194.

- The kite was drawn down and the strings al-
tered so as to make it fly afar of, but not rise to
such a great height as before, and when it had
taken the same length of string as before, I found
the sparks of the same strength,. and the bottle
charged to the same height as before, which con--
. firmed the conjecture that the strength of the .
spark was caused by the length of the conductor,
and not by any increase of electricity collected
by flying higher; it remained to be prove
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whether the many unavoidable poi"ﬂlts and small-
ness of the wire in the string of the kite was the
reason why the sparks were so shott, and the |
low charge of the Leyden bottle.

Exp. 194.

To prove this, I stretchéd the string of the
kite horizontally in the field, supporting it at
~ different distances with insulating sticks, and
annexed one end of the string to the prime con-
ductor of an electrical machine, whose striking
distance, when not annexed to the string was
about one inch, and when annexed to the string
about the eighth part of an inch. I n--taking the
spark from the conductor in this situation, the
same sensation was felt, as in taking the spark
from the string when annexed to the kite. A
coated bottle was set to the string, and it was
charged to about the same height as when it was
charged by the kite. This i\ppeared a sufficient
proot that the points in the string, and the small-
ness of the wire was the reason that the bottle
could not be charged higher; also that the
. quantity of electricity was nearly equal, except-
ing in a thunder-storm. when the points could
not act so as to diminish the strength to such a
degree as when there was no thander, the latter
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insome respects bemg different from the former,
because in a thunder storm the éloud which
causes the thunder is supposed to be positive ;
the earthymay then be said to be hungry and gap-
ing for electricity, the cloud being drove forwards
by the wind, and meeting the kite discharges
 its contents, with a force in proportlon to the
quantity of electricity contained in it; which is
sufficient to break . through all mterrup‘uons ,
without making use of the points to fly oft: be-
- cause it cannot fly off there into a conductor to.
carry it to the desired place, with a velocity
equal to the quantity.

ExP._195.

Some- time after I had formed the above
stated conjectured ideas, I met with a pheno-
enon sufficient to confirm them. Bemg one
day in the country, in company with a friend,

we raised the kite (the weather seeming rather
fa%nrable) to its usual height, and we had then
nearly the same quantity of electricity as usual.
er 1t had been up about an hour we saw a
thﬂﬁ&é‘r-&l‘oud in its way to the kite, and as it
vaPPOaﬂhed the electrlmty increased, till it be-
gan to run in a successive stréam to the appara- :
tus, whlch I contrived to receive the electricity
‘ Ii
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: whlch would be too formldable for any commort
experiment. I immediately placed the appara-
tus at the distance of four inches; it continued
* still going over, not in a stream but in balls of
fire, with loud explosions; coated bottles were
no sooner placed at the conductor than  they
were immediately broken; this continued for
about the space of five minutes; when the cloud
seemed to be’ nearly discharged, it was driven
off by the wind in a direction from the kite.
This then sufficiently explains what I have ad-
vanced concerning the points and the smallness
of the wire contained in the string of the kite;
that they can act as discharges.of electricity in
ordinary cases of the atmosphere, and as con-
ductors when the atmosphere 1s overcharged-with
the same.

Ifa greater height should be required than can
be obtained by one kite, two, three, or more may
beletfly above each other; from thesame string, so
‘that almost any height required can be obtained.
The first kite is as usual without any alterations,
but the middle stick of the rest must have a long

slit in the middle, of such width that the cord
can freely move in it, in any direction. - When
the first is let fly as high as it can, the end of
its string is put ‘through the slit of the second
“and tied to its ‘strin-g, if it be then held to the
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wmd it will rise, and the first also; when the
two first have risen to their greatest height,. a
third may be added and connected in the same
manner, and so on to any number. It some-
times happens that the wind in the higher parts
of the atmosphere blows in a different direction
from that below ; when this is observed the kites
should be drawn in or they will fall.

Experiment with three: Kites.
‘Exp. 196.

‘Some years ago, in the month of May, Ilet

a kite fly with 500 feet of cord, which seemed to
be as great a weight as it could carry, but as no
sparks could be got from the wire in the string,
and the kite would not rise higher, I fastened a
second to it and they both continued rising till the
second had 500 feet more cord, but still it shewed
only faint signs of electricity ; a third kite was
\thén added, which took 500 feet more, and then
sparks were drawn, but very weak, only just felt
in thefinger. The wind was south-west,and the
sky was covered with clouds. I had observed that

" insuch a state ofthe atmosphere, littleor noelec-
tricity could be obtained, and that the electricity
was the strongest when there were no clouds, of
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APPENDIX, k

Garvanism. -
To treat upon Galvanism in a deservihg man-
ner, would lead me far beyond rhy intended
‘bounds ; however, as its effects, in my opinion,
are purely electrical, and as it is a subject which
has engaged the attention of the most eminent
*philosophers, and upon which several volumes
have already appeared, it would be inexcusable
in me, when treating of electricity, to pass it over
in silence : at the same time, I must excuse my-
self from offering any theory of my own; or
from entering into a refutation of those offered
by others; all of which have turned out to be
“mere hypothesis, being unsupported by that
extensive range of facts which alone can consti-
tute a'true theory. ‘
The apparatus commonl y termed the galvanic
pile owes its birth to the celebrated professor
Volta ; and is still with very little improvement
on the Continent ; but since Mr. Cruickshanks’

«
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. invention of the trough, the piles are seldom usedc:
in this country.

Signor Volta’s electrical plle 1s composed of a
number of plates of zine, copper, and pieces of
wet cloth, all of equal size, piled one upon ano-

ther: first a plate of copper, then of zine, then
of wet cloth; then of copper again,' of zinc, and
of wet cloth, until a pile of twenty, forty, or
_ sixty platesofeach is raised. The clothshould be
wetted either with salt and water, diluted nitrous
acid, or any other oxidating menstruim.

To producé a Shock by Voltd's electrical Pile.
Exv. 197.

Take two instruments i'eprese,nted by fig. 103,
grasping the thick end close in each hand (the
‘hands being previously wetted in the same solu-
tion the cloth is wetted in); then with the point
of the instrument touch the lowermost plate,
holding it there by one hand, while with the
other you touch the uppermost plate ; a shock
will be felt something similar to that of a charged
Leyden phial, but not perfectly so, because ‘
when each side of a charged Leyden phial is
touched in the same manner asabove, the whole
contents of the electric charge passes instanta-
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neously from one side of the phial to the other,
- and its action ceases; but when each end of a
Volta’s pile is touched, part of the contents
passes off instantaneously but not the whole s it
continues running in a stream without intermis-
sion, for a considerable time: this is proved by
a variety of experiments, amongst which are the
continued decomposition of water and several
other fluids; also when it has sufficient power,
an iron wire may be kept red hot for a space
of time.

Mr Cruikshank’s galvanic trough, plate v,
fig. 104, is made of baked wood, wherein
grooves are made opposite each other one-tenth
part of an inch deep, and sufficiently wide to
admit a plate of zinc and copper soldered toge-

ther ; three of these grooves are made in the space
) of an inch ; an interstice being left between each
pair of plates, represented by the white part in.
the plate, which is to be filled with diluted ni-
trous acid, or any other oxidating menstruum,
- to answer the same plirpose as the wet cloth in
the pile. The pairs of plates after being solder-
ed together must be cemented into the grooves.



© To produce a Shock by the Galvanic Trough.

- Exp. 198.
Till each interstice with. the abovementioned
 menstruum, which is easiest done by elevating
one end, and pouring the liquid into the first in-
: terstice; the rest will successively fill of them-
selves, taking particular care not to fill the trough
so that the tops of the plates will be covered with
the liquid when laid down level. Then hold
fig. 103, as before directed, - in ‘each hand one;
put the point of one into «the first ‘inter-
stice, and the point of the other into the last, a
shock will be felt exactly the same as with the

_plle, provided the number and dimensions of
the plates are the same.

To direct a Galvanie Shock, or pass the galvanic
- fluad through any particular part ¢f the body,
Jor medical purposes. ;

Exp. 199.

-

Suppose a person is to be galvanized through
the head; place the patient and trough as is re-
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presented in fig. 104; the interstiees of the
trough being filled with diluted nitrous acid, put.
one end of each director in the holes at the end
of the trough, the other ends beiug directed to
the place where the galvanic fluid is intended to
aet ;—having previously screwed tothe ends of the
directors two button-like piecesof metal, covered
with cloth, which ‘must be well soaked in the
‘ sameliquid'as is used for the trough; hold them to
the patient as is represented in the figure, and
press them gently to the part. On thefirstappli-
cation the patient will feel a shock, and see a flash
of light—if the'ends of the directors are not re-
moved the patient will experience no more
shocks; but a current of galvanic fluid will run
through the head, -entering in from that end of
the director which is.annexed to the zinc end of
the trough, and passing out to the copper end;
by the other director ; this current will be felt,
“or not, by the 'pat_i-ent, according to the size
of the trough; or number of plates. If it is de-
sired that the patient should have shocks, one
of the directors must only touch the patient by
mtervals ; the other being kept close to the part
each touch will produce a shock. In the above
method the power of the whole troughuis felt—
if it should be too severe, screw on tothe end of
either of the directors the spring clasp ¢, and

Kk



instead of ﬁxmg it to the end of the trough, shp
“it on any of the piate% and the shock will be
* moderated, acc@rdmg to the number of plates
included by the directors.

Tt is this shock given in different directions,
which ‘produces muscular motion in animals,
after animation is suspended, from- whence it
was supposed it might he of use in resuscitation
under such circumstances, &e. This T have

tried on two malefactors, but without success.

The apparatus used for the above purpose,
consisted of three tro‘ughs'combined together,
each of which contained forty plates of zinc and
copper of about one inch and*a quarter square
surface. ~ When one of the conductors was'ap-
plied to the mouth and the other to'the ear; the
Jjaws began ‘to quiver, the adjoining muscles
were horribly contorted, and the left eye actual-
ly opened.  (Fora farther account of these ex-
periments, see an Accozmtqf Galvanism by John
Aldini, printed for Cuthell and Mar tin, Lon-
don, 1803.) In this work the writer says, that
the effects produced by galvanism on the human

frame are different from those communicated by
electrical machines. This he has not préved it
1s certain that muscular motion can be produced
. by common electricity, as powerfully as by gal-
vanism, but not in such quick successidn, be
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cause When muscular motioh is to be produced
by common electricity, it must-be by dlscharg'es,
either from coated glass or a very large insulated
conductor, which takes some time in chai‘ging ;
more or less dependmg upon the power of the
electrical machine; indeed there has not yel
been made an electrical machine that ean throw -
off so much- electric fluid, ina given time, as can
be p‘roduced by a galvanic trough of only: thirty-
- two pairs of plates.  The latter i1s capable of
) gy tmg _eight inches of iron wire, with the
same power as two highly charged jars, and
the experiment can be repeated several times by
the latter, before’the jars can be charged to such
a degree, as to produce the same effect once.
Galvanism has also the advantage over common
electricity, that it can be administered in all cir-
cumstances where ‘common electricity can, and
" in some circumstances where common electricity
cannot; it istherefore very much to be lamented
that sqmethmg has not yet been set on foot, n
order to give it a fair trial in cases of suspended
ammatlon. ‘
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: : G‘al'vamc T roubk

Exp. 200.

Fig. 105 represents a person galvanizing him-
self. CZisthetrough; ¢,d, a director, which
by means of a wheel att, is caused to move upon-
an axis, lifting and depressing the ends of
cdasit goes round, being turned by means of
machinery contained in i. - The end d is made
" to touch the zinc end of the trough at z, and the
. other end moves in a groove at ¢, fixed to a me-

tal cup filled with salt and wate¥r, in which the

patient holds one hand m k is the other direc-
tor, the end k is put into a hole at C, the cop-
perend of the trough ;- or bsr means of the claép

e, fig. 104, fixed to any of the intermediate

plates, in order to lower the shocks, which are

felt at the moment the end d fouches Z.” When
the patient applies it to himselfas is represented,
the shock enters the left hand and goes outat m.
When shocks are not reﬁqire_d’, but a current of
the fluid to pass through the parts represented in
the figure, the machinery must not be wound
up, but the wheel must be set in such a posi-
tion that d shall rest upon Z, the current will be
_in the same direction as the shocks. The inter- -
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stices of the trough are supposed to be prevlously
filled with some of the solutlons before men-
txoned '

i 7o ]:gnite Iron W"irc.

L ]
Exp. 201.

Fill the trough a b, fig, 109, as mentioned
before ; put into the. holes at each end of the
: trough a brass wire; hold the wire which is in-
tended to be ignited with one hand, close to a,
or, which is better, wind it once round the wire,
" to becertain that it is in contact; with the other
~ hand draw the wire stl:axght and move it so as
to touch b, and the wire will be ignited ; if the
trough fshould not be powerful enough to ignite
the whole length, beﬁd a b towards each other,
 till the distance is: such as the power of the trough
‘reqmres ;
It must be observed that a galvanic mstru—
ment has its greatest power on its first be-
- ginning to act, and grows gradually weaker:
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Decomposztmn of ] TV ater. by Gal'vamsm
EXP 202.

Take a b fig. 107, whlch represents a oriass
tubewith a platma wire about one inch long, her-
‘metically sealed, perfetly a1r-t1ght, and mounted
with brass for the convenience of connection ; b
1§ a brass cuf); with \a brass pin passing through :
it s its under end is put into a hole at. z, which
prevents the cup and glass tube from falling, and
at the same time renders the connection with the
zine end perfect ; in the other end of the pin is
a hole for the reception of any part of wire, which
s intended to be used.  Fill the glass tube and
cup with water ; put one end of a platina, wue '
_into the hole at the top of the brass pin, ina
perpendlcular direction ; invert the glass tube
oyer it ;' put the end a, of a director into a hole
at the copper end of the trough at ¢, and let the
other end only rest upon the brass mountmg at
 the top of the tube (the trough being prevxously
“filled), the decomposition will 1mmed1ately begin,
and two currents of gas will be seen to ascend to
the top of the tube ; that passing from the lowest -
wire will be oxygen gas, and the other hydrogen
. gas. If the process be continued till the gas
produced occupies about one half of an inch of

v
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: the tube, and mchned so that it remains between
‘the ends of the wires, and a spark directed
- through it from an electrical machine, the gas
will take fire and an explosion will happen.

. Ja i
To produce Hydrogen Gas.
Exp, 263.

Take the platina from the brass pin, and in
its place put a piece of wire made from any
of the oxidable metals, as tin, copper, &c.
then if the galvanic action be applied as before,
‘gas will be produced at the upper end only; at
the lower wire will be produced an oxide, which
will be seen floating in the water, and gradually
precipitating. = The gas produced at the upper
wire will be hydrogen gas ; if it be submitted to
an electric spark as. the last mentioned,’ 1t will
“not take fire nor anj}" explosion happen; ifa

little oxygen gasl be admitted, or common atmos-
. pherical air, about the same quantity as the hy--
drogen gas, 'and then an electric spark intro-
duced an explosion will happen ; a certain proof
that the gas produced was hydrogen gas.
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To produce Om gen and H, Jdl ogen Gas sepa-
ratel_'y, in two different R eceivers.

- Exp. 204.

‘Tig. 108, a b represents a wine glass with two
holes drilled opposite each other, wherein are
- cemented two glass tubes bent, with a platina
wire passing through each ; the outward ends of
the wires are bent in the form of a hook or eye
and the ends on the inside of the glass are bent
downwards ; the glass is filled with water, as also
two small glass receivers, which are inverted
over the ends of the bent tubes ¢ the end of one :
- director 1s put into the hole at z, the zinc end
of the trough, and that of the other into the hole
' atc, the copper end, and their other ends must
be connected to the outward ends of the platina
wires ; the trough being previously filled with
_the 'prof)er liquid, oxygen gas will be produeed
by that wire which is connected with the end
of the trough z, and hydrogen by the other,
eachbeing received in its respective receiver.
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_ To Hydrogenise Metal,
Exp. 205.

‘Fig. 109 is a straight glass tube half filled with
pure water, about six inches long, and half
an inch wide, with platina wire about one inch
long passing through the end B and hermetically
sealed ; at the end A is another platina wire
passing through a cork and pushed down past
the énd of the other wire so as to be parallel to
~each other. ; .

Set the tube in ~a.perpendicu1ar direction and
annex the engd of the wire at B to the zinc end
of the trough, and the wire at A to the copper
-end ; gas will be produced at both wires as inthe
foregoing ,expér_'iments; but by continuing the
galvanic action the short wire will acquire a gold-
like colour, and the other become black, so far
as they passed each other in the water; if the
‘annexing wires be changed so that that which

was connected with the zinc end of the trough
be connected with the copper, and thai;vwhich
~ was connected with the copper end be applied to
the zinc end, the black powder will leave that
wire which was black, and become perfectly
bright, -and afterwards obtain a gold colour;
and the other which was before of a gold colour
vl ki
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will become black. The gold colour seems to
be only a slight tinge upon the surface of the
metal, but the black looks like a powder lying
upon the surface of the metal. When: other
metals are submitted to this processother combi-
nations are formed; some of them are oxi-
dised ; some combined with hydrogen ; others
unite with pure water by the galvanic influence.

This colouring matter has not yet been inves-
tigated. I observed it in Feb. 1805, and gave
an account of'it in the philosophical magazine
for March 1805 ; and Mr. Brugnatelli had ob-
served the same in Sept. 1805, and has denomi-
nated it Hydroret of hydreginated platina, i.e.
hydroginised platina combined with water.
How far he is justifiable in giving it this deno-
‘mination, time only can determine. :

Oxymunanc Acid formed by the Galvanic
X process. :

Exr. 206.

Take a glass tube about three or four inches
long and half an inch wides represented by A
B. fig. 84. The end B is covered with a bladder
bound perfectly water-tight ; the other end is
loosely fitted with a cork, through which passes
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platina wire, ‘reaching nearly to the bottom of
the tube. It is half filled with pure water, and
standing in a wine glass which also contains pute
water, one end of another piece of platina wire
is put into the water so as to touch the bladder, :
and the other end is connected with the copper
end of the trough, amd the first mentioned wire
with the zinc—then if the galvanic action be
continued an hour or more, according to its
actingpower, the liquid will whiten the nitrates
of silver and mercury, and turn the blue tine-
tures into a lively red. :

 Sodd’ Solution neutralized.
- Exp. 207.

If instead of water a weak solution of soda be
introduced into the above apparatus, and galva-
nised in the same manner, its alkaline proper-
ties will disappear.

- Ozymuriatic Acid and Soda formed separately.
Exp. 208. |

Let two tubes fig. 85, be prepared asthe above
described, and set in a glass with water ; annex



the wire proceedmg from the inside of one to
the zine end of a galvanie trough in action, and
the other.to the copper end ; muriatic acid will
be obtained in the first and soda in the other.

. N.B. Some of our most emjrient chemists,
are” of opinion that the products obtained in
the three last experiments, proceed rather from
a defect in the apparatus than the sole action
of galvanism.. 3 . % i gainty

. Deflagration of Charcoal by Galvanism.
Exr. 209,

Charcoal for this experiment must be made of
some very close grained wood, such asbox-wood, -
or ligaum vite well charred and cut into small
piecesabout one inch long, one end being scraped
to a point, and the other so that it can be held in
a port crayon fixed to the end of one of the di-
rectors ; then approaching the point of the char-
coal to the end of the other director, light will
either appear or the charcoal will be set on fire.
The particular management required is soon ob-
tained by trials. The light when properly ma-
naged exceeds any -other artificial light ever yet
produced.



.'170 ckarge a Le Jden Plzzal by the Gal'v(tmc
Trough.

Exp. 210

- 'When coated glass is to be charged a Ley- :
den phial, such as can be easily grasped in the
hand is proper for that purpose. Lay one end of
the directors of the trough ﬂat against the out-
side coating of the phial; grasp them in the
hand, so that the director and coating may be '
~ in perfect contact—move the hand so as to strike
the other director Wlth the inside connexion of
~ the phial, and the phlal will be charﬂed the
other ends of the. directors are supposed to be in
their respectlve holes, at each end of the trough,
. or fixed upon so many pairs of plates as are 1n-
tended for trial, and supported from touchmg
~ any other conducting substance. Ifthe charging
power of the trough be very weak, then the
condensor and condensing electrometer will be
required to make the gold leaf diverge, and if
strong the gold leaf of itself will shew the de-
gree of the charge. See Exp. 211.
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To. produce Moﬁon; and Contractions of the
" Muscles in the Body and Head of an Animal
after Separation.

'Ilhe trough or troughs ought to be regulated
in. proportion to the -size of the animal. - To
produce the best effect, a number of small
troughs answer better than large ones, see page
250. For the head, and body of anox, lesspower"
than is therein mentioned would not have the'
desired effect; but for smaller animals that num-
ber of troughs is not necessary.

. -~

To producé Contractions in the Head of an O,
“after Separation from the Body.

The head and galvanic troughs being placed
in aconvenient situation, instead of the com-
mon dircetors, wires must be used; and plated.
copper wire seems to answer best, about one
fortieth part of an inch in diameter, and of

a convenient length. Put one end of one wire
" into the hole upon the top of the first pair of:

plates, or in the interstice between the two first
- pairs immersed in the liquor, and the other end
“into one of the ears, which must be well wetted
with salt water, and the end of another wire
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_ into the other ear,/ likewise well wetted. These
two wires held in that position, an assistant must
dip the end of the last wire into the liquor con-
- tained in the last interstice by intervals, and
every time that -the liquor is touched contrac-
tions will be produced ; the eyes will open; the
ears shake ; the nostrils swell, and the tongue,
which before hung out of the mouth will be
“drawn in with violence. :
Frightful convulsions may be produced in the
head of a dog by the same application. The
- mouth will open, the teeth will gnash, the eyes
roll in their orbits, appearing as if the animal
was restored to life, and in a state of agony.
These experiments I had the honour of perform-
ing in the presence of their Royal Highnesses
_the Prince of Wales, Duke of York, Duke of
Clarence, and Duke of Cumberland.

To produce Muscular Contractions in the Body
of an Amimal after being beheaded.

The best method is to apply one of the con-
necting wires into the spinal marrow, and the
other into the anus, or it may be applied to any
other parts, but the ends of the wires ought to
be made so sharp that they tan be pushed
through the skin, or else the skin must be well
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wetted with éalt and water, beeause dry skin ob- .
structs the passage of the galvamc ﬁuld

Bethod of applying the combined Condensers to .
 show the degree of Galvanie power, excited by
bnepieceonly of Zinc, Copper, and a IV'et Cloth.

" Exp. 211.

Put the short end of m into e of the large
coridensing plate (the instruments being com-
bined as mentioned in the description, page 132);
bend the end downwards, at such a distance
from the table, or whatever it may stand upon,
that the two 'pieces of metal, zinc, and copper,
as at n, can be put under it, and drawn away
from under it again, without its touching the‘('
table,vyh_en the metal is drawn away. Take two
pieces of metal, zinc and copper, about the size
of half-a-crown or upwards, either separate or
soldered tocrether, with their flat sides in con-

\ tact, and push them under the end m.
After remaining a short space of time, a quarter
or half a minute, draw them away from under

" the point, and take notice-that the point does
nottouch the table, or any other conductor; then
turn back the .moveable plate of the large con-
densor; move the electrometer so that its plate



: does not touch the pin of the large plate, and
‘then turn its moveable plate back ; the gold leaf
: .wxll remain undisturbed. -

 Exy. 212,

‘Turn up the condensmg plates to their first
position ; place the two instruments together as
before, taking particular care that the fixed plate
of the electrometer condensor touch the pin
proceeding from the large plate. Lay upon the
pieces of metal before used, a piece of woollen
cloth, well soaked in a solution of muriate of
~ ammonia, or anyother liquid commonly used
for galvanic experiments, either upon the zinc
~ or the copper, and push them under the point of
‘m again. Press the point down upon them, that
it may be perfectly in contact ; after they have
“remained the, time before-mentioned, draw the

metals away, and separate or turn back the [arge
- gondensor plate, andalso the small one, after se-
Para?.ting it from the pin of the large one, and
immediately the gold leaf will diverge—if-the
zine be uppermost, then the gold leaf will di-
‘verge with positive electricity; but if it be un-
demea‘ﬂ;] the gold leaf will diverge with negative
electnclty It makes no difference in the gene-
. ral eﬁ‘ect upon which metal the wet cloth was
M m
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laid ; or whether two pieces of cloth were used,
one under the metals and the other above; or
only one, either above the metals or under them.
But if the cloth be only laid upon the copper
and not upon zinc, the electric fluid brought
into action will be so weak, that the combined
instrument can’ hardly shew it: if laid upon
the zinc, the divergency will be about one for-
tieth part of an inch; sometimes more and some-
‘times less.

To shew the Power of the Charge of a Leyden
Phial by the combined condensors, when
charged by a Galvanic Trough.

Exr. 213.

- After combining- the condensors as above,
cause the inside connexion of the phial, charged
as in experiment 210, to touch the insu-
lated plate of the large condensor, and perform
the operation of opening as inthe last experi-
ment, and the gold leaf will shew the degree of
the charge. If the phial had been charged by
a pile of 20 or 30 pairs, the gold leaf will shew
it without the help of the condensing plates.
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Electricity excited by touching ahd separating
two Metallic Plates, oneof Zinc and the other
Copper, is the basis on which Sig. Volid's
Theory of Galvanism rests.  (Nicholson’s
Journal, octavo, vol. 11, page 281.)

Exp. 214.

Take two metallic plates, about four inches
diameter, one of eopper and the other of zine,
both being provided with - insulated handles,
—hold the coppér in the hand, and lay the

zine upon it; take the zine off from the cop-
per by its insulating handle, and it will be found
to be positively electrified and the copper nega-
. tively. To prove this both the condensor and
. condensing electrometer must be used; when
they are properly combined, and the zinc taken
off from the copper by 1ts glass handle, touch
the insulated plate of the _condensor with the
zine plate; if the atmosphere be favourable,
once touching will be evident, and if touched
ten or twelve times it will be more so—then
separate the condensing plate and the gold leaf
will diverge with positive electricity ; if  the
‘copper plate be taken from the zinc by its
glass handle, and the condensor touched by it
1t will be found to be negatively electrified.
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The electricity of Zinc.and Copper is more evident
when one is reduced into. Filings, and sifted
- through holes made in the other. . '

Exp. 215.

Let a copper plate be bent a little concave
and several small holes drilled through it; lay
some zinc filings upon it and sift them through
the holes, letting them fall upon a plate of metal,
upon the top of the condensing electrometer,
while sifting, the gold leaf will diverge
without the help of the condensing plates, and
will be found to be positivel‘y electrified ; if
copper filings are sifted through zine, the elec-
trometer will shew negative signs, which corres-
pond with the plates, but is much more evident.
This last experiment was invented by Mr. Wil-

* son for another purpose (see Nicholson’s Jour-
nal for January, 1805); but it is in fact the same
experiment a8 the zinc and copper plates, only
its application is different; it is the touching
and separating of the plates that excites the elec-
tricity in them ; and in this the office of touch-
ing and separating is performed, and multiplied
as each particle of zinc, which has passed through
the ‘copper sieve has performed the office of
‘touch_ing' while passing th_rough the hole in the



 sieve, and separatingwhen passed and fallen’upon
the electrometer, or any insulated plate con-
nected to ‘it, where it deposits its surplus of
electricity, consequently must be much more
evident than when performed by two single
plates. It is not only zihe and copper that has
this property; but all bodies, whose natural ca-
pag?ky for electricity are different, have the pro-
perty of exciting the electricity in them, when
applied together, under such circumstances as
the nature of electricity requires. This appears
_ to me to be one cause of the action of metallic
galvanism, and that Signior Volta’s theory may
be well founded, though some Qf his explanatory
- experiments appear to be faulty.

Some remarkable and distinguishing propertics
between Metallic Galvanism, and Electricity.

When iron wire is ignited by a common elec-
tric discharge, in such a degree a’s:just to pro-
fiuce a red heat the whole length, the discharge
1s accompanied with a loud explosion, and the
red heat produced in the wire, lasts no longer
th‘gn the body of metal can contain that heat ;
but when produced by a galvanic discharge, no
explosion happens, and the’red heat that is
caused, continues for a sensible length of time
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longer than when it is caused by an electrical
explosion. This proves, that a current of gal-
vanic fluid follows the discharge. In the above
expel-iment care must be taken not to have the
charge in either so powerful as to convert the
wire into globules.

Deflagration of iron wire may. be produced
by galvamsm, as well as by common electricity,

‘so far as to produce globules, but the difference
‘1s, that an electric discharge will disperse the .
globules to a great dlstance, whlch does not

. happen by galvamsm :

" An electric discharge can convert iron and
other metallic wires into an impalpable powder,
so as to float about in the air, which cannot be
done by galvamsm :

Common electricity charges coated glass, and
so does ga]vamsm but in a very inferior degree.
Though not universally allowed there i1s nodoubt
of this fact.
~ Galvanism deoomposes water and several other
fluids ; so does electricity, but in a very inferior
degree.

A double quantity of galvamc fluid in the
form of a discharge, can only ignite double
the length of wire, but a double quantity of elec-

 tricity in the same form will ignite four times

the length of wire, -
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 When water 1s to be decomposed by electri-
c:ty, exp. 125, 1t makes no difference whether
~ both the wires whlch produce gas, be connected
with both conductors of the machine or not; if
agood conductor continued to the ground be
connected to the hydrogen wire, it will answer
equally well ; but, when water is to be decom-
posed by galvanism, exp. 202, both the gas pro-
ducing wires must be connected to their respec~

tive ends of the trough.
 When water is to be decomposed by electri-
city, as small a portion of metal as. possible
must be opposed to the water, and, by galva-
nism long projécting wires are required.

The quantity of electric fluid given out by a
galvanic trough, when compared to the quantity
given out by an electncal machme 1s worth at-
tention. 3

The deflagration of charcoa] Etp 209, has
- mever heen effected by common electricity.

FINIS.
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