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;’:omo‘uxd ELECTRICAL INSTRUMENT, _ 19

1V,
Defeription of a cémpound Eleétrical Inﬁrﬁmeﬂt for condenfing
and doubling : with Experiments. By Mr.WiLson.
' - London, duguft 10, 1804,

" To Mr. NICHOLSON,
SIR,

I TAKE the liberty of troubling you with the followmg ac- Compound
count and drawmg of a compound condenfer of ele€ricity, g“i‘r‘f‘l e
which I think is an lmprovement on Cavallo’s multxpher of
eleéiricity, defcribed in his Treatife on Eleétricity in the

third volume, of the fourth edition, and if you think it worth

a place in your Philofophical Journal, you will .very much

oblige me by inferting it therein.

Iam your obedient
Humble fervant,
W. WILSON.

The drawing is an exat reprefentation of the infirument, Defcription 2nd
~about half its real fize, (Plate 3.) The plates A, B, C, D, d'&‘”"‘g °f. the
" and E are fupported by glafs flicks, covered with fealing wax]ln e
at the upper part; but the plate F is fupported by a wire,
which has a joint at the bottom, by which it may be brought

near the plate E, or thrown back away from it. 3 is a fcrew,
- which ftops againft the glafs fupport of E, and regulates the
diftance of the two plates when one is brought near the other.
The plates A, C and E are fixed to the bottom beard, and B
and D to the levers L 1, which move round the pins p p, and
and are connected by the rod R. It will be feen by the draw-
ing, that when the lever L is 'moved, the plates B and D are
moved in contrary direélions, that is, they both approach to-
'wards or recede from the plate C at the fame time, but on op=
pofite fides, . The faces of the plates are ground flat, and they
are fo adjufted that if the fcrews 22 did not ftop the levers
when they are moved, the face of B would ftop flat againft the
face of ‘A, and fo would the face of D againft C. The fcrews
2 2 ftop them when at a very fmall diftance, which may be
.- made more or lefs by turning the fcrews.
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20 : COMPOUND ELECTRICAL INSTRUMENT.

:?n;‘::"',::" This inftrument ferves the purpofe of a condenfer, a fingle

fingle and double and double multiplier, and a doubler of eleéricity, When it
;M‘“Phen and ais ufed as a fingle condenfer, the plate B is brought as near A as
oubler of
ele@ricity. the ferew 2 will permit, and then the wires b and f touch one
another and uninfulate B, which increafes the capacity of A,
As the capacity of A is increafed it will receive a greater charge
of eletricity from any eleérified body brought into contaét
~with it.  Confequently, when B is removed, the charge on A
will be much more intenfe than it would have been if the plate
B had not been oppofed to it; but this intenfity will not be
greater than that of the ele@rified body, if its {urface is not
greater than the furface of the receiving plate A; fora con-
denfer does not increafle the quantity of eledricity, it only cal-
le@ls it into a (maller (pace than it was before. So that if the
elettricity of a very fmall body is required to be afcertameq,
the fimple condenfer will not anfwer the purpofe. Some other
means muft be ufed when this is the cafe, and Cavallo’s multi-
plier is the leaft exceptionable of the inftruments ufed for this
purpofe. ~ The inftrument reprefented in the drawing forms a
multiplier, either fingle or double, for when B js near A and
uninfulated, A will receive a much greater charge that it would
f B had not been near. And becaufe Bis uninfulated, A will
induce a contrary flate on B, and of nearly equal intenfity;
< which ftate is preferved: For the inftant the lever is moved to
- carry B farther from A; the contat between the wires b and f
' is diflcontinued, and B infulated, and as it removes farther
away from A, the intenfity of its charge will increafe the fame
as that of A will, and be ready to part with nearly the whole
to another condenfer.
Now as the plate B removes away from A, the plate D ap-
~ proaches C, and when at a fmall diftance from it, the wires ¢
and g come into contaét, which operatidn uninfulates D, and
therefore caufes the two plates C and D to form a condenfer;
and at the fame inftant that d touches g, the wires b and ¢ touch.
one another, fo that nearly the whole of the charge of B is
 communicated to C, which induces a contrary ftate on D, as
the charge of A did on B. D will therefore be in the fame
ftate as A is, which ftate is preferved ; for the inftant the plate
B removes away from near C, the plate D alfo removes away
from it, and the contaét between the wires d and g is difcon-
tinued, and D infulated ; and by continuing the motion the

]
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COMPOUND ELECTRICAL INSTRUMENT. ' 21

plate B will come near A, and D will remove away from C :;; ;‘ef;‘r;s o

till the wires b and f touch one another, at which inftant. the g, vy

wire d touches the wire e, Now if the plate E and F are mzltlzlll:n ;nd

near one another, they will form a third condenfer, and nearly ;eatmtry?

the whole of the charge of D is communicated to E in the

fame manner the charge of B was communicated to C ; at the

fame time B recruits its charge by coming near A, which will

be communicated to C, which induces a contrary fiate on D,

and which D communicates to E, and this operation is re-

peated every time the lever is moved backwards and forwards;

fo that the charge on C is increafing at every motion of the

lever, while the charge on A remains the fame; and when C

becomes fo much charged as not to be capable of receiving

any more from B (which will be the cale in a certain number

of motions) the operation will ftill go on between D and E,

the charge on E increafing while the charge on C remains the

fame, fo that E will acquire a charge as much greater than C

as the charge on C is greater than the charge on A, which will

be manifefted by removing the plate F away from E. When

the wire « is fcrewed into the plate A, and conneéted with E

by means of the wire 4 5; the inftrument then pofleffes all the

properties of the double of eleétricity, for then all the charge

communicated to E (which is of the fame nature as that of A)

will be communicated to A, which will continually increafe the

intenfity of its charge, and that will have an increafed effeét

on B, &c. at every motion of the lever.. There is no limits to

this accumulation, but that where the charge is fo intenfe as to

pals from one plate to the other in the form of a {park. :
I have made many experiments with this inftrument relative On the fpon-

to its fpontaneous eleétricity, and I find, as a fingle multiplier :’;f:;::’:}:‘s

(that is when an ele@rometer is conneéted with C) it has no inftrament, -

effect on the moft delicate gold leaf elecirometer I could make;

but as a double multiplier (that is when an ele@rometer is

- connefted with E) there is fome fmall effeét if fome eleétricity

had been communicated to it within an hour or two, although

it may have been difcharged by touching each of the plates with

a melal point (which I find is the moft effeétual way of dif-

charging {mall portions of eleétricity,) but if it has ftood three

or four hours after being difcharged, it will not give any figns

of eletricity, When ufed as a doubler it always becomes

eleé‘tnﬁed w:th between eight and fixteen motions of the lever,

2 ! ; even
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COMPOUND ELECTRICAL xksmuu’w‘f;

even though it has not been ufed for two or three months.—
But if it has been ufed within two or thtee hours, the effe&t
will take place with fewer motions of the lever, and if it has

- been ufed within a few minutes, two or three motiens will be’

more than fufficient to afcertain the quality of the ele€tricity.
It is to be obferved that the infirument was always dxfcharged
(b the metal point as before obferved) between each trial,
“In'the courfe of making the experiments on the fpontaneouS’
eIe&ncnty of this inftrument I found that it was always pofi-
tive if the inftrument had not been ufed for two or three days,

 Whatever ele@iricity it was laft charged with.  But the time it

moff ftand unufed after it has been difcharged, to produce this
effédt, depends a great'déal on the weather; if the air is very .
ht;mia‘ twenty-four hours is quite fufficient,. b‘ut if it is very
drj' it will require four or five days. :
“After T had’ obferved that after the infirument was charged
With pofitive elé@ricity its fpontaneous ele@ricity was always
poﬂtrve and that after it was charged with negative eleétri-

city, its fponkaneous cletricity was negative only within a -

certain time after it had been difcharged, and then became
pofitive; and alfo that it required a greater number of motions
of the lever to produce a certain effeét on the ele@rometer
with negative elediricity, the longer it flood after it had been
charged with negative eleéricily, and that when it became
i}’oﬁnve, the longer it ftood the lefs number of mofions of, the
lever it required to effe@ the ele@trometer with pofitive St

tricity to a certain degree, and this wnthm fome certain limits.
I was at a lofs how to- account for this change. However,

_ after fome confideration, I'began to fufpeét that the plates (al-

though all of the fame metal, copper) had each a property

* peculiar to itfelf, of acquiring a certain fimall charge of one

kind of ele@ricity in preference {o the other; and that if they
were left to themfelves they would naturally do fo. I therefore
began a fet of experiments to afcertain the probability of this
fnppoﬁnon Firft, dire@ly after the inflrument had been ufed

for negalive ele@ricity, I dnf'charged it by touching each of the
: pfales with a metal point, which I held in contat with each
‘Plite for two or three feconds. An ele@rometer was then
“connefted with the plate A, ‘and while it was in this fituation,
; "t v('és made to dlverge Wﬂh poﬁtwé elediricity ;* it was then

# The ele&rometer was made to divergeby brmgmgan excxtcd
glafs or fealing wax near it, i '
11«
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difcharged by a flight touch with the finger, the lever wasthen

23,

On the fpon- 3
taneous elec-

moved backwggdg and forwards about fourteen times, and th riity of thig
ele€trometer dwerged with negative ele@ricity, This was re- infirument, -

-peated (everal times with the fame effe&, :

The, leyer was then put in_fuch a pofition that lhe plates
could not be fgppofed to at as condenfers, one pair more than
another, and the whole was left untouched for twenty-four
hours, It was then tried, and W|th twenty motions of the
lever the eleélrometer diverged with pofitive eleé'tncnty.

- It was thep left untouched for eighteen hours more, and on
tnal the ele@rometer diverged with pofitive ele&ncnt_y The
inftrament, was next difcharged with the metal point as before,
and the ele@rometer made to diverge with negative eleélncnty,
‘which was, difcharged by a{light touch of the finger. . The
lever was now worked, and with nine motions of the elec~
trometer diverged with pofitive eleCricity. It was then dif-
charged and left untouched for fixteen hours, after which it
diverged with pofitive eleélricity after a few motxons of the
lever. It was then left untouched for ﬁve days, after that
time it gave pofitive ele€tricity when the lever was worked,
Thefe experiments I have repeated a great many times with
the fame effeét. '

As it appeared from the foregoing experiments that the re-
fiduum on the ele€trometer was infufficient to overcome the
effe of the refiduum on the plates, I was induced to charge
the whole infirument with the effeé& of the ele&ncny, I would
wifh to communicate to it, and this I did by making the elec~
trometer diverge with the defired eleélrncuy, and while it was
divergent I began working the lever, to communicate the ef-
feét to all the 'plates. I charged the inftrument with: negatlve
eletricity firft, and difcharged it with the metal point. = The
lever was then worked, and in eight motions the eleé}rometer
diverged with negative eletricity. It was then left untouched
for five days, when eighteen motions of the. lever made the
eleétrometer diverge with pofitive ele&ncnty This bas been
often repeated with the fame effect. .

The infirament was next charged with pofitive ele_étncnty,
and difcharged as before, after which, fix motions of the
lever made the eleétrometer diverge with pofitive eleétricity.

It was left untouched, for twenty-four hours, when the elec- -

trometer
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On the fpon= trometer diverged with pofitive ele@ricity with twelve motions
::;‘c?‘" elec-  of (he lever, and fo it did after it had ﬁood untonched for fix’
ty of this
inftrument, days. :

The probablhty of the foregomg fuppofition concerning the
property of the plates acquiring a charge of one eleéricity in
preference to the other, was more ftrengthened by the follow-’
ing experiment, which has been repeated feveral times. The

inftrument was charged with negative ele@ricity, and then left

5

without difcharging for twenty-four hours, when fixteen mo-'
tions of the lever made the eleétrometet dwerge with poﬁtwe

ele&ricity.

I make no doubt if the plates were of different metals this

effe@ would be more firiking, and that in fome cafes we
thould have the contrary eleétricity. I intend to conftruét one
of thefe inftruments in fuch a way that plates of any metal
may be put on, and their effect tried. I think this a fubje&t
well worth purfuing as it may throw fome light on fome of the
phenomena of eleétricity, which have their caufes at prefent
buried in obfcurity.

$
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V.

Note refpeciing the Sufpenfion of Zinc in Hidrogen, and the con-
JSequent Ignition and Fufion of Platina Wire. By Amicus.

To Mr. NIC H0L$0N.
DEAR Sigr, : ‘

Ygnition and I EMPLOY a gajbmeter of a much more fimple conﬁru&mn

fufion of platina apd much lefs expence than Lavoifier’s, which-that fkilful and

’;;f,;’,,‘f:’;’f‘ o intelligent artift, Cuthbertfon, invented at my entreaty, about

ten years ago. It is defcribed in your valuable Journal (quarto
feries, vol. II, p. 235.) The brafs rod or the ihick wire, which
conveys the eledric fire through the upper receiver, has about
half an inch of platina wire appended, to hang juft over the
aperture through which the hydrogen gas rifes at the bottom
in the brafs work. - Zinc of any other fort of metal would
either be melted or readily oxided. But the other day, I was
much furprized to fee the platina wire, on becoming as ufual

_ved hot from the flame of the hydrogen gas, melt into globules

a3
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