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1V. Defeription of a new Eleftrometer. In a Letter from the
Rev. Abraham Bennet, M. 4. te the Rev. Jofeph Prieftley,
LL.D. F.R.S.

Read December 4, 1786.

REV. SIR, Wirkfworth, Sept. 14, 1780,

SEN D you a defcription of my eleCtrometer, which, hav-

“ing the honour of your approbation, may be communicated
to the Royal Society. (See Tab. II. fig. 1. and 2. which repre-
{ent two {ections of theinftrument.)

It confifts of two {lips of leaf gold, 2a, fufpended in a
glafs 5. 'The foot ¢ may be made of wood or metal ; the cap
d of metal. The cap is made flat on the top, that plates,
books, evaporating water, or other things to be ele@rified,
may be conveniently placed upon it. The cap is about an inch
wider in diameter than the glafs, and its rim about three-quarters
of an inch broad, which hangs parallel to the glafs, to turn off
the rain and keep it {ufficiently infulated. Within this is ano-
ther circular rim, about half as broad as the other, which is
lined with filk or velvet, and fits clofe upon the outfide of the
glafs; thus the cap fits well, and may be eafily taken off to
repair any accident happening to the leaf gold. Within this
rim is a tin tube ¢, hanging from the center of the cap, fome-
what longer than the depth of the inner rim. In the tube a{mall
peg j/ 1s placed, and may be-occafionally taken out, To the
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peg, which is made round at one end and flat at the other, two
flips of leaf gold are faftened with pafte, gum-water, or varnifh,
Thefe flips, fufpended by the peg, and that in the tube faft'to
the center of the cap, hang in the middle of the glafs, about
three inches long, and a quarter of an inch broad. In one
fide of the cap there 1s a {mall tube g, to place wires in. It 1s
evident, that without the glafs the leaf gold would be fo agi-
tated by the leaft motion of the air, that it would be ufelefs ;
and if the eleCricity fhould be communicated to the furface
of the glafs, it would interfere with the repulfion of the leaf
gold; therefore two long pieces 4 5 of tin-foil are faftened with
varnifh on oppofite fides of the internal furface of the glafs,
where the leaf gold may be expefted to ftrike, and in con-
nexion with the foot. The upper end of the glafs is covered
and lined with fealing-wax as low as the outermoft rim, to
make its infulation more perfect. 'Tab. III. fig. 1. reprefents
the inftrument joined together, and ready for ufe.

The following experiments will thew the fenfibility of this
inftrument.  See Tab. IV.

1ft, Powdered chalk was put into a pair of bellows, and
blown upon the cap, which ele@rified it pofitively when the
cap was about the diftance of fix inches from the nozzle of, the
bellows; but the {fame {tream of powdered chalk ele@rified it ne-
gatively at the diftance of three feet, as reprefented in fig. 2. and
‘3. In this experiment there is a change of eletricity from
pofitive to negative, by the difperfion or wider diffufion of the
powder in the air. It is alfo changed by placing a bunch of
fine wire, filk, or feathers, in the nozzle of the bellows, and is
wholly negative when blown from a pair of bellows without
their iron pipe, fo as to come out in a larger ftream; this laft
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The pofitive eleétricity of the chalk, thus blown, is commus
nicated becaufe part of the powder fticks to the cap; but the
negative is not communicated, the leaf gold collapfing as foon
as the cloud of chalk is difperfed.

2dly, A piece of chalk drawn over a brufh, or powdered
chalk put into the bruth, and proje&ted upon-the cap, eleftrifies
it negatively 5 but its eleétricity is not communicated. Fig. 4.

3dly, Powdered challe blown with the mouth or bellows
from a meta] plate placed upon the cap, cleélrifies it perma-~
nently pofitive. Fig. ¢ Or if the chalk is blown from the
plate, cither infulated or not, {fo that the powder may pafs
over the cap, if not too far off, it is alfs pofitive. Or if a
bruth is placed upon the cap, and a piece of chalk drawn over
it, when the hand is withdrawn the leaf gold gradually opens
with pofitive ele&tricity as-the cloud of chalk difperfes..

4thly, Powdered: chalk falling, from one plate, to another
placed upon the inftrument, ele@rifies it negatively: Fig. 6.

Other methods of producing eletricity with chalk and
other powders have been tried ; as projeéting chalk from a
goofe wing, chalking the edges of books and-clapping the
book fuddenly together, alfo fifting the powder upon the cap;
all which ele@rified it negatively: but the inftrument being
placed in a dufty road, and the duft-firuck up with a ftick near
it, eleftrified it pofitively. Breaking the glafs tear upon a book
eleCtrified it negatively, probably by fri®ion in. the a& of
thivering, for when broken in water-it did not elettrify it

Wheat flour, and red lead, are ftrongly negative in alt
cafes where the chalk is pofitive. ‘The following powders were
like chalk : red ochre and yellow, rofin, coal-athes, powdered
crocus metallorum, aurum mofaicum; black-lead, lampblack

{which was only fenfible in the two firft methods), powdered
quick-
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quick-lime, umber, lapis calaminaris, Spanifh brown, powdered
fulphur, flowers of {ulphur, iron filings, rult of iron, fand:
Rofin and chalk, feparat:ly alike, were changed by mixturey
this was often tried in dry weather, but did not fucceed in
damp : white lead alfo fometimes produced pofitive, and {fome-
times negative, when blown from a plate.

If a metal cup be placed'upon the cap, witha red-hot coal
in it, a fpoonful of water thrown in eletrifies the cup nega~
tively ; and if a‘bent wire be placed in the cap, with a piece of
paper faftened to it to increafe its {urface, the pofitive eleGri~
city of the afcending vapour may be tried by introducing the
paper into-it. Pérhaps the ele@rification of fogs and rain is'
wellilluftrated by pouring water through an infulated cullender,
containing hot coals, where the afcending vapour is pofitive, and
falling drops negative. Fig. 7.

The fenfibility of this ele€trometer may be conﬁdembl) in-
creafed by placing a candle upon the cap. By this means 2
cloud of chalk, which only juft opens the leaf gold, will caufe
it to ftrike the fides for a long time tégethcr; and the ele&ri-
city, which wasnot before communicated, now pafles into the
‘ele@rometer, caufing the leaf gold to repel, after it is carried
away. Even fealing-wax by this means communicates its fire
at' the diftance of twelve inches at leaft, which it~ Would
{carcely otherwife: do by rubbing upon the cap.:

A cloud of chalk or wheat flour may be made in one room,
and the eleGrometer, with its candle, be afterwards leifurely
brought from another: room, and the cloud will eleérify- it
before it comes very near. The air of a room, adjoining to
that wherein the eleftrical machine was ufed, was very fenfibly
ele@rified, which was perceived by carrying the inftrument
through it with its candle. Fig. 8. _
\ In
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In very clear weather, when no clouds were vifible, the
eletrometer has been often applied to the infulated ftring
of kites without metal, and their pofitive eletricity caufed the
leaf gold to ftrike the fides; but when a kite was raifed in
cloudy weather, with a wire in the firing, and when it gave
{parks about a quarter of an inch long, the eleGricity was
fenfible by the ele&trometer at the diftance of ten yards or
more from the ftring ; but, when placed at the diftance of fix
feet, the leaf gold continued to ftrike the fides of the eleétro-
meter, for more than an hour together, with a velocity in-
creafing and decreafing with the denfity or diftance of the
unequal clouds which pafled over.

Sometimes the eleéricity of an approaching cloud has been
fenfible without a kite, though in a very unfavourable fituation
for it, being in a town furrounded with hills, and where
buildings encompafled the wall on which the ele€trometer was
placed. A thunder cloud paffing over, caufed the leaf gold to
ftrike the fides of the glafs very quick at each flaih of lightning.

No fenfible ele&ricity is produced by blowing pure air, pro-
je&ing water, by {moke, flame, or explofions of gunpowder.

A book was placed upon thecap, and ftruck with filk, linen,
woollen, cotton, parchment, and paper; all which produced
negative repultion ; but when the other fide of the book was
firuck with filk, it became pofitive ; this fide, ftruck at right
angles with the former, was again negative; and, by con-
tinuing the ftrokes which produced pofitive, it changed to ne~
gative, for a little while; and, by flopping again, became
pofitive. No other book would do the {fame, though the fides
were {craped unchalked, upon a fuppofition that altering the
{urface would produce it. At laft, one fide of a book was
moiftened, which changed it; fo I concluded, that one edge

1 of
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of the book had lain in a damp place; which conjeture was
farther confirmed by all the books becoming pofitive in damp
weather, and one of them being dried at the fire again became
negative.

“When the cap is approached with excited fealing-wax, the
leaf gold may be made to ftrike the fides of the glafs more than
twelve times ; and as the fealing wax recedes, it ftrikes nearly
as often; but, if it approaches much quicker than it recedes,
‘the fecond number will fometimes be greater.

The quantity of eleétricity neceffary to caufe a repulfion of
the leaf gold is fo {fmall, that the fharpeft point or edges do
not draw it off without touchihg;‘ hence it is unneceflary to
avoid points or edges in the conftruction of this inftrument.

I am, &c.

ABRAHAM BENNET,
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