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XVI. Defeription of a new Electrical Infrument capabie of col-
lecting togetber a diffufed or little condenfed Quantity of Elec-
tricity. By Mr. Tiberius Cavallo, F. R. S.

Read April 10, 1788.

NE of the principal defiderata in practical elericity hag
been a method of afcertaining the prefence and quality
of fuch diffufed or weak ele@ricity as could not immediately

affe@ an ele@rometer; of this nature is the ele@ricity pro-

duced by effervefcences and other procefles, the eleéricity of
the atmofphere in ferene and warm weather, &c.

M. Vorta’s condenfer, which is defcribed in Volume
LXXIIL of the Philofophical Tranfaétions, was the firft at-
tempt of the kind, and, indeed, when this inftrument is in
good order, it anfwers exceedingly well; but the difficulty of
conftruéing and of preferving it, added to the frequent uncer-
tainty of the refult (it being difficult to fay, whether in cer-
tain cafes the ele@ricity obtained comes from the inftrument
itfelf, or from the fubftance in queftion) have occafioned its
being little, if at all, ufed by thofe who ftudy the fubjeét of
ele&ricity.

Mr. BennET’s doubler, which 1s defcribed in Volume
LXXVIL. of the Philofophical Tranfaétions, was alfo in-
tended to manifeft {mall, and otherwife unperceivable, quan-
tities of electricity ; but from the experiments and obfervations,

which I had the honour of laying before the Koyal Society in

November laft, it feems to be clearly thewn, that this deu-
bler
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236 Mr. Cavavrro’s Defiription of a
bler cannot be of any ufe, on account of its being naturally
always eletrified.

In the fame Paper of laft November, I likewife (hortly men-
tioned a method which T had ufed for colletting diffufed quan-
tities of ele@ricity. Since that time, I have improved the
method ; and, after feveral alterations, have conftruted an in-
ftrument for the purpofe, which, to all my friends who are
~ converfant in elericity, as well as to myfelf, feems to be free
from all thofe faults which render M. VortA’s and Mr. BEn-
NET's inftruments of little, if at all of any ufe. It feems,
therefore, that the following defcription of this new infiru-
ment may be of ufe to thofe who are purfuing eleftrical expe-
riments and inveftigations.

"The properties of this machine, which from its office may
be called a collector of eleciricity, are, firft, that when connefted
with the atmbfpher§, the rain, or in fhort with any body
which produces elericity flowly, or which contains that
power in a very rarefied manner, it colle&s the eletricity, and
afterwards renders both the prefence and quality of 1t manifeft,
by communicating it to an ele€trometer. Secondly, This col-
le@ing power, by increafing the fize of the inftrument, and
efpecially by ufing a fecond or {maller infirument of the like
{fort to colle& the eleétricity from the former, may be aug-
mented to any degree. Thirdly, It is conftructed, managed,
and preferved with eafe and certainty ; and it never gives, nor
can it give, an equivocal refult, as I have proved experimen-
tally, and as will appear by confidering its conftruction.

'The annexed drawing exhibits two perfpective views of this
colleor. Fig. 1. (Tab.1V.) thews the inftrument in the ftate
of colle&ing the ele@ricity ; and fig. 2. thews it in the ftate in
which the collefted ele@ricity is to be rendered manifeft. An

eleGrometer
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ele@trometer is annexed to each. 'The letters of reference indi-
cate the fame parts in both figures.

ABCD is a flat tin plate, thirteen inches long and eight
inches broad; to the two fhorter fides of which are foldered
“two tin tubes AD and BC, which are open at both ends. DE
and CF are two glafs fticks covered with fealing wax by means
of heat, and not by diffolving the fealing wax in fpirits. They
are cemented into the lower apertures of the tin tubes, and
alfo in the wooden bottom of the frame or machine at E and
F, fo that the tin plate ABCD is {upported by thofe glafs
fticks in a vertical pofition, and isexceedingly well infulated. "
GHILKM and NOPV are two frames of wood, which being
faftened to the bottom boards, by means of brafs hinges, may
be placed fo as to ftand in an upright pofition and parallel to the
tin plate, as thewn in fig. 1. or they may be opened, and laid
upon ‘the table which {upports the inftrument, as fhewn in ﬁg
2. The inward furfaces of thofe frames from their middle
upwards is covered with gilt paper XY ; but it would be better
to cover them with tin plates, hammered very flat. When
the lateral frames ftand ftraight up, they do not touch the 'tin
plate; but they ftand at about one-fifth part of an inch afunder.
They are alfo a little thorter than the tin plate, in order that
they might not touch the tin tubes AD, BC. In the middle of
the upper part of each lateral frame 1s a fmall flat piece of
wood § and T, with a brafshook ; the ufe of which is to hold
up the frames without the danger of their falling down when
not required, and at the fame time it preveuts their coming
nearer to the tin plate than the proper limit. It is evident, that
when the inftrument ftands as thewn in fig. 1. the gi*. wrface
of the paper XY, which covers the infide of the lateral frames,
ftands contiguous and parallel to the tin plate.
When
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~ When the inftrument is to be ufed, it muft be placed upon
a table, a window, or other convenient fupport, a bottle elec=
trometer is placed unear it, and 1s connetted, by means of a
‘wire, with one of the tin tubess AD, BC; and by another
condu@ting communication the tin plate muft be conneéted
with the ele@trified fubftance, the eletricity of which is re-
quired to be colle¢ted on the plate ABCD: thus, for inftance,
if it be required to colle& the ele@ricity of the rain, or of the
-air, the inttrument being placed near a window, a long" wire
muft be put with one extremity into the aperture A or B of
‘one of the tin tubes, and with the other extremity projeting
out of the window. If it be required to colle&t the ele&ricity
.produced by evaporation, a fmall tin pan, having a wire or
foot of about fix inches inlength, muit be put upon one of
the tin tubes, fo that the wire going into the tube the pan may
ftand about two or three inches above the inftrument. A
lighted coal is then put into the pan, and a few drops of wa-
ter poured upon it will produce the defired effe¢t. Thus far
‘may f{uffice with refpeét to the mechanical defcription. of the
inftrument: the power and ufe of it will be made apparent by
the following experiments.

~ Exp. 1. Communicate to the tin plate ABCD a quantity of
elettricity, for inftance, as much as would very fenfibly affe&
a common cork-ball -ele&rometer ; then, if the lateral frames
‘GHM, NOP, ftand upright, as in fig. 1. the eletrometer W
‘will thew no divergency; but if the frames are opened and
let down, as in fig. 2. the balls of the ele@rometer W will
immediately repel each other, and by the approach of an ex-
cited piece of fealing-wax, the quality of the eletricity may
“be eafily afcertained after the ufual manner.—Put up the lateral
frames again, and the elecricity will apparently vanith ;—let
them down, and the ele@ricity will re-appear, and fo on.

If
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If you touch any part of the tin plate or tin tubes with your
finger, the ele@ricity is thereby intirely removed, and that
will be the cafe whether the lateral frames are up or down.

Exp. 1. Take an extended piece of tinfoil, about four yards
fquare, and, holding it by a filk thread, electrify it fo weakly
as not to be capable-of anéé’cing an ele&rometer ; then bring it
in conta& with the tin plate of the colletor, whilft the late-
ral frames are up. This done, remove the tin-foil, let down
the lateral frames one after the other, and on doing this, the
ele@trometer W will immediately manifeft a confiderable degree
- of ele@ricity. But if the eleétrometer were to thew no fenfi-
ble degree of eleétricity, a {maller colleétor, Vi, one having a
tin plate of about four {quare inches, muft be brought into
contat with the tin plate of the large collettor, whilft the
lateral frames of the latter only are down3; and then the
fmall colleGtor being removed from the large one, its lateral
frames are opened, and its tin plate is prefented to an eleétro-
meter, which will thereby be eletrified to a much greater de-
gree than the eleGrometer W was by the large collector.

Exp.111. Let a common cork-ball eleétrometer be faftened to an
infulated conduor, having about two or three {quare feet of
furface, and communicate to it {fuch a quantity of eleGricity as
may be fufficient to let the balls of the ele€rometer ftand at
about one inch afunder. In this ftate bring the conductor in
conta& with the tin plate of the colle€tor for a very fhort time,
and it will be found, that the balls of its eleGtrometer will im-
mediately approach and touch each other, fhewing that the
eleGricity of the conduor is gone to the plate of the col-
leGor; and, in fa&, if you let down the lateral frames, the
balls of the ele@rometer W will immediately repel each other
to a very great degree.

Vor. LXXVIII, N n ‘ It
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1t feems, therefore, to be clearly thewn by thefe experi-
ments, that the tin plate of this inftrument can colle& and re-
tain a vaft quantity of elefricity, when the conduing furfaces
of the lateral frames are contiguous to it, in comparifon to that
quantity which it can either collet or retain when thofe {ur-
faces are removed from its vicinity.

The quantity of ele@ricity, which the tin plate ABCD is
capable of collecting, principally depends on three circum-
ftances, wiz. 1ft, on the diftance between the tin plate and the
conduéing lateral furfaces; the {maller that diftance is, the
greater being the colle&ting power; 2dly, on the fize of the
inftrument; and, 3dly, on the quantity of eleCricity pof-
fefled by the body from which it muft be colletted or taken
away.

I need not expatiate on the principle upon which the a&ion
of this inftrument depends; this being the fame as that of the
ele@trophorus, of M. VorTAa’s condenfer, and of many other
eletrical experiments ; namely, that a body has a much greater
capacity for holding cleétricity when its furface is contiguous
to a condu@or which can eafily acquire the contrary eleétricity,
than when it ftands not in that fituation.

1 thall laftly add, that having atually ufed this new inftru-
ment in {everal experiments, I have found it to anfwer perfeitly
well; one of its principal recommendations being the cer-
tainty of its operation,
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