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FROM MR. LAMBERT.

Sept. 13, 1774

SHALL now inform you of a very extraordinary

and fingular effect of lightning on a bullock in this
neighbourhood, which happened about a fortnight
fince. The bullock is pyed, white and red. The
lightning, as {fuppofed, ftripped off all the white hair
from his back, but left the red hair without the leaft
injury. I have been to fee the bullock, and have made
a drawing of it, which I will {end you as {foon as I can
get more particulars from Mr. Rogers, the proprietor;
for, when I faw him, I omitted to afk him, if the hair
was all off (as it now appears) when it was firft {feen
the next morning; and whether any hair was found in

the field; and if it appeared to be finged or not?  The
A 2 bullock
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bullock does not feem to have been hurt; his {kin looks
fair and well. Mr. ROGERS informs me, that he has had
two other bullocks ftruck in the fame manner; one laft
fummer, that was all white, was ftripped of his hair like
this, though not all over his back, but chiefly on his
{houlders; the other, two years fince, was pyed, and
2ffe@ted much like the prefent. He thinks, it cannot be
the effect of any difeafe, becaufe the beaits were all in
good health before and after this accident happened. He
is more inclined to think it was the eftet of lightning,
becaufe when he has had cattle difordered, {o as to make
their hair come off, he has never obferved white hair to
come off more than red, &c.; but that it has, if party-
coloured, fallen off promifcuouily, and generally in
patches; and alfo by flow degrees, and never {uddenly, as
in the cafe of thefe bullocks. I fhall be glad to know
your thoughts on this matter, whether it is a new cir-
cumftance to you or not; and if you think it much worth
attending to. I am, &c. .

L ETT ER 1L

FROM WILLIAM GREEN, ESQ,

§ 1R,y Sept. 28, 177 4.

HE inclofed account of the effect of lightning {eems

to me very extraordinary; perhaps, fuch inftances

may be known to you: however, to be certain whether
they
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they are {o or not, I have troubled you with a defcription
of this cafe; if it fhould prove to be no novelty, you will
only have the trouble of reading it.

- In the evening of Sunday the twenty-eighth of Au-
guft, at this place, there was an appearance of a thunder
ftorm, but we heard no report. A gentleman, who was
riding near the marfhes not far diftant from this town,
faw two ftrong flafhes of lightning, feemingly running
along the ground of the marfh, at about nine of the
clock in the evening. On Monday morning, when the
fervants of Mr. ROGERS, a farmer at Swanborough, in
the parith of Iford, went into the marfh, to fetch the
oxen to their work, they found one of them, a four-year-
old fteer, ftanding up, to appearance much burnt, and fo
weak as to be {carce able to walk. This was mentioned
to me about a week after the accident happened; and by
the defcription of it, it feemed to have been ftruck with
lightning in a very uncommon manner. The ox is of a
red and white colour; the white in large marks, begin-
ning at the rump-bone, and running, in various direc-
tions, along both the fides; the belly is all white, and the
whole head and horns are white likewife. The light-
ning, with which it muft have been undoubtedly ftruck,
fell on the rump-bone, which is white, and diftributed
itfelf along the fides, in fuch a manner, as to take off all
the white hair from the white marks as low as the bottom
of the ribs, but fo as to leave a lift of white hair, about
half an inch broad, all round where it joined to the red;
and not a fingle hair of the red, that I can perceive, is

touched.
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touched. The whole belly is unhurt, but the end of the -
{heath of the pexis has the hair taken off; it is alfo taken
off from the deu/ap; the horns and the curled hair on the
forehead are uninjured, but it is taken off the fides of the
face, from the flat part of the jaw-bones, and it is taken
off from the front of the face in {tripes. There are a few
white marks on the fide and neck, which are furrounded
with red, and the hair is taken off from them, leaving
half an inch of white adjoining to the red. I looked
attentively at the feet and legs, and could not difcover
ar.y hair taken from them (they were very dirty) except
from the joint a little above one of the hoofs, where it
was partly off. I have fent a fketch of one of the fides
of the ox, which will ferve to illuftrate what I have faid,
and is better than any defcription. 1 have coloured, with
faint red, thofe parts which were ftripped of the hair.
The farmer anointed the ox with oil for a fortnight; the
animal purged very much at firft, and is greatly reduced
in fleth. I {aw it about a fortnight ago, and it was then
recovering. I am, &c. |

L'E'TTER HE

FROM MR. LAMBERT,.

Nov. 15, 1774.

AM forry for the delay in fending you this drawing;
but, as you know the caufe, I need not fay any thing
further than that I have the happinefs to acquaint vou,
that
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that I am now quite recovered from my illnefs. I have
not had an opportunity of {eeing Mr. GREEN, therefore
cannot tell how his account may agree with mine; but I
have endeavoured, as much as poflible, to get an exact
ftate of the matter, having carefully infpected the bullock
twice, accompanied by my nephew and a gentleman at
my houfe. The creature being, as I obferved to vou be-
fore, remarkably gentle, we could examine every part of
him very minutely. You will fee by the drawing, that
the white hair was all flripped off from his back and
down the fides, as low as the greateft diameter of his
body, alfo from the top of the nofe, the upper part of
both cheeks, and over the eyes, leaving the fkin quite
bare; but below thofe places, under the belly, gullet, the
under parts of thecheeks, the legs, andring of whitein the
tail, together with an edge of white at the parting of the
red and white hair, all remained without the leaft injury.
We were the more particular in examining the legs, on
account of your mentioning that Mr. GREEN had ob-
ferved traces of the ftroke down them to the ground, in
which, I think, he muft be miftaken ; for, both the times
when we faw the bullock, his legs were quite clean down
to the hoofs, and the hair feemed to be in a perfect ftate.
If the legs had been at all affected, I think, it could not
have efcaped our notice in two examinations; and there
being no marks of lightning on them, inclines me to
think, that the bullock was lying down at the time, and
i:f {fo, yow will readily account for the under parts not be-

ing touched. Thelightning being conducted by the white
hair,
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hair, from the top of the back down the fides, came
to the ground, at the place where the white hair is
left entire; but there is one remarkable circum-
{tance, v7z. though all the white hair on the upper
parts was taken away, as beforementioned, yet the tuft
of white hair on the forchead never received any hurt
at all. I have converfed with feveral farmers, &c. in
hopes of getting {fome information relative to thofe mat-
ters, but can meet with nothing perfectly fatisfactory.
‘The beft account I have been able to obtain is'from my
neighbour Mr. TOOTH, a farrier and bullock-leach. He
tells me, that this circumftance is not new to him3; that
he has feen a great many pyed bullocks ftruck by light-
ning in the fame manner as this, both in his father’
time (his father being of the fame trade) and fince;
and that the texture of the {kin under the white hair
was always deftroyed, though looking fair at firft; and,
after a while, it became {ore, throwing out putrid matter
in puftules, like the fmall pox with us, which in time falls
off, when the hair grows again as before; and that the
‘bullocks receive no further injury. In this ftate I found
Mr. roGEeRs’ bullock, the fecond time I {aw it, which
was about a month after the firft vifit; fome of the {cabs
were then dropping off, and the hair was coming on
afreth. T afked Mr. TooTH, whether he could recolleét
among thofe bullocks which he, or his father, had feen
ftruck dead by lightning, any that were white or pyed?
But m this he could not fatisfy me; if he could, I think,
it would have thrown {fome light on the fubject. 1

remember



Effeéi of Lightning on a Bullock. 9

remember perfectly well, that all the cattie tiizt [ have
{een, which were killed by lightning, were either black,
brown, or red, without any white at all in them. I muit
obferve to you, that this bullock is both marked and
affeted by the ftroke exactly alike on both fides.

I am, &c.

H AVING been favoeured with thefe letters, by gen-
tlemen of the ftri¢teft veracity, and likewife particularly
curious in their enquiries, I have not the leaft reafon to
entertain a doubt of the faéts they communicate; and as
they may, perhaps, be productive of fome important dif-
coveries, refpecting the different colours of bodies as
conductors of eleétricity, I imagined, that it would not be
improper to lay them before the members of the Royal
Society.

To the preceding paper I would beg leave to add the
following queries:

‘1it, Are not the dark-coloured hairs ftronger in their
texture than the white or light-coloured ones(?

2dly, If the dark-coloured hairs are the ftrongeft, may
not this be owing to their being more deeply rooted, and
partaking more largely of that nutritive matter which
produces and fupports hair? And does not the change of
dark-coloured hair to grey, 1n perfons advanced in years,
feem to favour this fuppofition?

(a) This is a faft fo well known to houfe-painters, that they do not admit
a dark hair into their brufhes, as they would occafion a difagreeable roughnefs
in their work, J. COVENTRY,

B 3dly,
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adly, If the above fuppofitions are allowed, may not
any internal injury to the fkin (as a violent electric ex-
plofion paffing through it) prove more fatal to the white
or light hair than to the black, red, or darker colours?

Should the above queries be all acknowledged, by
thofe gentlemen who have confidered the fubject, to be
truths; vet, I believe, they will {carcely be thought fuf-
ficient to account for the whole effect of lightning which
has appeared in this cafe, and particularly for the edge
of white hair adjoining to the red, which remained un~
hurt by it; but as they may, perhaps, in fome meafure
have contributed towards this phenomenon, [ have barely
mentioned them as fuppofitions, and fuppoﬁtlons only,
which have occurred to me. ~

A SUBSEQUENT LETTER FROM MR. LAMBERT.

DEAR SIR, Dec: 64 7741

HAVE, according to your defire, enquired of MTr.
TOOTH, whether he ever {faw a ftroke of lightning
actually fall upon a pyed bullock, fo as to deftroy the
white hair, and fhew the evident marks of burning,
leaving the red hair uninjured? He f{ays, he never did;
nor can he recollect any one that has. But he gives me
an account of a pyed horfe of his being killed, four or
five years fince, in a ftable adjoining to his houfe, by a
ftroke of lightning which happened in the night; and
being very great, Mr. TooTH thinking it ftruck his houfe,
immediately
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nnme&mtel}r got up and went to the {table, when he faw
his horfe was f’cruck and :llmnﬁ dead to appearance,
though it kept on its legs near half an hour before it
expired. . The horfe was pyed white on the thoulder and
moit part of the head; that is, all the forehead and nofe,
where the greateft force of the ftroke came. The hair
was not burnt nor difcoloured, only fo loofened at the
root, that it came off at the leaft touch. And this is the
cafe, Mr. TooTH obferves, with all he has feen or heard
of, viz. the hair is never burnt, but the fkin always
affected, as I defcribed it in my former letters. In the
above horfe, Mr. TooTH fays, all the blood in the veins,
under the white parts of the head, was quite ftagnated,
‘though he could perceive it te flow as ufual in other
parts of the body, under the brown hair; and the {kin,
‘together with one fide of the tongue, was parched and
\dried up to a greater degree than any he had ever feen
‘before. The horfe ftood in a {itall clofe to the door of
;?the ftable, which was boarded on that fide, and through
|§ﬂ1&m, he thinks, the lightning ftruck him. Iam, &c.

@xtmﬁ’ of another Letter from Mr. LAMBERT, dated Oct.
;ﬁ 10, 1775, With a Drawing N° 3.

i

" 1 HERE {fend you another inftance of the effect of
'ﬁghtning on a bullock of Mr. ALsE’s, at Glynd, which
!lappened on the 20th of laft month; it is {imilar to the
other I fent you in every refpet, except that I think the

ﬂroke on thls muft have been greater, as the fcarf-fkin
B 2 feems
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feems to be peeling off with the hair all over the rump,
like the piece I have herewith fent, which eame off from
the hip. I think too, that this is more curious, as all the
red fpots, even thofe finall ones on the fide, remain firm
and finooth, without the leaft injury. You will obferve
alfo, that, as in the former inftance, after the lightning
had pafled the greateft diameter of the body, the white
hair is left intire, particularly under the belly, on the
legs, &c. Mr. ALsE, having never feen nor heard of this
wonderful phenomenon, could not conceive what was.
the matter with the bullock, till he fent for Mr. TooTH,
who immediately told him the caufe, I am, &ec.

HAVING mentioned the foregoing particulars to
my learned and ingenious friend Dr. A. FOTHERGILL, at
Northampton, he has favoured me with fome conjec-
tures, which I fhall take the liberty of annexing to this
paper; v7z. “ The recent faé you mention, of the effeéts |
‘“‘of lightning on the white hair of a bullock, is ex-
“ tremely curious, but feems difficult of folution. Whe-
¢ ther it can be explained from the difference of texture
“ between red hair and white, is' doubtful; or whether
‘“ there 1s not fomething peculiar in colours, as being
*“ conductors or non-conduétors of elc&rmtv may de-
¢ ferve enquiry. The phlogifton, or 11‘1ﬂ1mnmhle prin-
¢ ciple, is thought to be the foundation of colour in bo-
“ dies, and to abound in proportion to the intenfi ity.of
“ the colour.  But phlogifton and the eleéric fluid are

“ probably
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probably the fame, or at leaft modifications of the {fame
principle; therefore, red bodies are perhaps replete
with eleftric matter, while white bodies may be defti-
tute of it¢). A body faturated with it cannot receive
more, and may efcape, while a neighbouring body, not
calculated to receive it, may, on its admifiion, be de-
ftroyed (), Or there may exift a chemical affinity be-
tween electricity and the different rays of light, which,
in attracting fome, and repelling others, may be the
foundation of many curious phenomena. But, while
we admire the effects; the habitudes and modus ope-
randi of thefe fubtile fluids may, perhaps, for ever
elude the cognizance of our fenfes.”

(4) Many fubftances muft certainly be excepted from this rule, w, HENLY.
(¢) This eflet of lightning generally happens to fuch bodies which, in fome

meafure, refift its entrance, &c. mesely on account of their being imperfelt
conduflors, W.HENLY.
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AN ACCOUNT OF

$ O M E.

NEW EXPERIMENTS

I N

ELECTRICITY.

SECTION"FIRST.

An Enquiry whether varPour be a coNDucTOR of

ELECTRICITY.
y

EXPERIMENT 1I.

I INSULATED a glafs funnel [TAB. x11I1..
figi. 1.} into which the ftreams,. from. a
capillary tube, were dire¢ted by the elec-

teicity,,
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gricity. ~ From this funnel, the ele@rified drops
were received into a large infulated earthendifh ;
acrofs which lay a long wire; and from its end
hung a pair of light cork-balls. On working the
‘machine (after about ninety or an hundred turns
of the winch, and wher fifty or fixty drops had
fallen into the difh) zbe balls feparated, and pre-
fently diverged, to the diftance of half an inch.
Then taking oft’ the eleéricity, from all the bo-
dies concerned, I blew the column of water
out of the capillary tube, replaced it in the
bucket, pointing towards the funnel as -before,
and worked the machine again, to try whether
the electricity, iffuing from the fyphon, and
pafling through the air, might not electrify all
the bodies, fo as to feparate the balls, without the
jet of water; but no fuch event happened. I
then replaced it, with the jet falling into the
funnel as before; when it fucceeded. 1 then
tried it a fecond time, without the jet of water;
and it failed. I thus repcated the experiment al-
ternately, with, and without the jet, taking off
the electricity of the apparatus carefully between
the trials ; till I was perfectly fatisfied, that the jet
of water, received into the funnel, and falling
from thence into the infulated difh below, was
the medium by which the balls, hanging from the
end of the wire placed therein, became eleétri-
fied. Hence 1 inferred, that vapour from boiling
water, &c. muit alfo be a conductor of ele&tri-
city, though probably in a lefs degree, as being
more diffipated. Having® fince repeated this ex-
periment . by receiving the ele@rified jet imme-

diately
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diately into a large infulated difh, 1 obferved the
effet to be much greater.

EXPERIMENT 1I.

Having procured a tin veflel, fomewhat re-
{fembling an eolipile, or a chymical retort; I
placed it over a fmall lamp, upon my prime-
conductor [ TAB. X11L fig. 2.], and filled it about
half-full of boiling water. The nofe of it was
fo fituated, as to throw the - eletrified drops into
an infulated difh, furnithed with balls, as in the
former experiments. . After the water had been
fome time poured in, and I imagined enough had
evaporated to have produced fome drops in the
neck ; I examined the lip, to fee whether any
defcended, but faw none. However, on giving
the machine a turn or two, I was very agreeably
furprized to fee the eletric ftreams iffue exaétly
as from a capillary tube ; and a few drops having
fallen into the dith, the balls became eletrical,
and were attrated by my finger, at the diftance
of an half or three quarters of an inch. In a
few turns more of the globe, they {eparated half
an inch. I then threw out the water; and, clear-
ing the veflel of its vapour, I remounted it upon
1ts {tand (pointing towards the difh as btfore), to
try whether the fharp edge on the lip of the
veflel would not eleirify the air, {ufficiently to fe-
parate the balls, as the evaporated water had
done, - I turned the winch a long time for this
purpofe; but the balls never diverged at all. I
then poured in the boiling water a fecond time;

and,
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and, when the drops began to fall, the fourth
turn feparated the balls; and the tenth caufed
them to diverge to the diftance of half an inch ;
and in this ftate of repulfion they continued a
confiderable time, after I had ceafed to work the
machine. I then took off the eleétricity with
my finger, and again cleared the veflel of its
water, &c. and, having replaced it with the point
as before, 1 worked the machine again as ufual.
The air was now grown in fome meafure elec-
trical ; for, at the feventh or eighth turn, the balls
began to feparate, and in forty turns they were
about three eighths of an inch diftant from each
other. I then ceafed to turn the winch any longer;
but had no fooner ftopped, than the balls began to
clofe, and in a very few feconds they were in con-
tact; whereas, in the formerexperiment (when the
elettrified drops were in the difh), on my ceafing
to turn the globe, they thewed no fign at all of
converging ; and, I imagine, would have remained
feparate a long time, if I had not taken off their
eleftricity with my finger. I apprehend, there-
fore, from this experiment, that the vapour of hot
water 15 a conduélor of eleciricity.

EXPERIMENT 1I1I.

1 hung on a ftring, as near to the cieling of the
room as I could, a pair of pith-balls, which, on
working the machine a confiderable time, di-
verged three quarters of an inch, but no wider.
Then fticking into the conduétor a finoking deal-
match, and working the machine again, they

prefently
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prefently {eparated to the diftance of two inches.
The match, when placed in the fame fituation,
and not fmoking, had no fuch effect.

EXPERIMENT 1V.

Having placed an earthen h.lf-pint mug, upon
a ftand properly infulated; 1 fixed to a large bail
of brafs, which I had placed in the bottom of it ;
the end of a wire, fix, or eight feet in length.
The other end of the wire I connected with the
prime conductor of a fmall elerical machine
[Tas, x111. fig. 3.]. Over this mug, and as near to
ceiling of the room as I could, 1 fufpended a pair
of light cork balls. T'hen filling up the vetlel with
boiling water, 1 began to work the machine; and
in fifty, or fixty turns of the winch, obferved the
balls to feparate three eighths, or half an inch,
from each other. I then took off the eleCtricity
of the bodies; emptied the veflel, and cleared it
of the vapour ; and having placed the apparatus in
the fame manner, I again worked the machine,
for a longer time; but without effe¢t. On repla-
cing the boiling water, I fucceeded as at firft. At
other times, when I have been able to feparate the
balls by the air alone, to a fmall diftance; yet by
pouring in the hot water, the vapour has prefently
increafed their divergence from one eighth, or
three fixteenths, to half an inch diftance; or in
that proportion, according to the ftate of the at-
mofphere with relpect to drynefs or moifture. In
(hort I have repeated thefe kinds of experiments fo
often ; and many times with fo much fuccefs ; that
I can have no doubt of vapour being a conductor ot
cledtricity.
B EXPE=
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EXPERIMENT V.

- 1 infulated the rubber of my machine, and hung
a pairof Mr. cANTON’s balls upon the prime-con-
du¢or. I then worked the machine, and having
taken off a fpark, or two, to draw off the eleciri-
city naturally inherent in the rubber, &c. I ob-
ferved the divergence of the balls; which was very
great; 1n fo much that the ftrings were bent: and
on approaching the back of the rubber with a
[fmoking green wax taper, juft blown out, {the
fmoak of which was inftantly attracted to it,) they
diverged no wider (¢/, 1 then took off the balls, and
placed my own ele&trometer in its ftand, upon the
prime-conduétor [TAB. X111, fig. 4]; and having
taken off a {park, or two, asbefore; I again worked
the machine, to obferve the repellency of the in-
dex from the flem; and found it conftantly to vi-
brate between five, and ten degrees, of the quadrant,
which was divided into fifteen. I then brought
the fmoking taper, within four, or five inches, of
the back of the rubber, as before; and obferved,
that on the attraétion of the fmoak to it, the index
prefently began to rife; and in a very fhort time,
got up to right angles. Irepeated the experiment,
feveral times, with the fame fuccefs. T then tried
the experiment by bringing my finger to the fame
diftance from the rubber, and pointing towards it;
but this, in many trials, had not the leaft effett.
The taper likewife, when held at the fame dii-
tance, and not fmoking, had no eftet at all. I am

(¢) For this experiment, the back of the infulated rubber
fhould be perfectly fimooth: mine, is of wood; with the leather
pafted down clofely to it; fo as to leave no points.

~.convinced
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convinced therefore, that rhe fmoak was the ne-
dium, which conveyed the eleltricity, from my
hand, to the infulated rubber.

EXPERIMENT 'VI.

I placed upon a ftand, on my prime-condutor, a
piece of {moking wax taper [T AB.x111.fig 5.], when
immediately, on working the machine, the imouk.
from a large, and diffufed volume, was much con-
trated ; and its motion upwards, greatly accele-
rated. I then took off the eletricity of the con-
duétor, and held a pair of cork bals a gquarter of
an inch diameter, hung on threads two and a quar-
ter inches long, (being the ncareft at hand,) per-
pendicularly, over the rifing fmoak; and as high
as I could poflibly reach, ftanding on a chair; this
might raife the balls about five feet and an half
above the prime—condui’tor, when (wmking the
machine) in a few feconds the balls feparated to
half an inch diftance. 1 then removed the taper,
but could not perceive that the balls were at all
affe@ed without it; but on replacing it, they fe-
parated as before. I repeated the experiment fe-
veral times, with, and without the taper, and the
different effe®, was conftantly as above recited.
I then fet a tin faucer upon the ftand, and placed
upon the fauce:r an half pint mug of boiling wa-
ter [ TAB. x111. fig. 6.) ;and over this water, I pre-
fented the balls, m the rifing vapour; as I had be-
fore done in the fmoak. On working the machine
a few feconds, the balls diverged m the diftance
of one twelfth part of an inch. On removing the
water, and prefenting the balls as before, they ne-

B2 ver
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ver {feparated atall; though I worked the machine
for a longer time ; but on replacing the water, in
a few feconds the balls diverged, as at firft. Thefe
experiments I repeated feveral times, and always
with the fame fuccefs. ‘The fimoak, therefore, in
the firft experiment; and the vapour of the hot
water, in this laft; was certainly the -medium,
which conveyed the eleCricity, from the prime-
conductor, to the balls: and I think I may now
very fafely pronounce, that sMoAK, and the vaAPOUR
of hot water, are abfolutely conduéiors of eleélricity s
though fmoak is a far better one than the vapour
of hot water, and both of them are exceedingly
bad ones.

Upon the queftion, whether vapour be a con-
ductor of eleétricity ; I would obferve, that Dr.
FRANKLIN’s curious experiment, of making a vi-
fible atmofphere, round an infulated, eleCrified
body ; cannot be made, but in an exceedingly dry
{tate of the air. ‘The reafon is obvious; but in a
very dry day, I have often fucceeded in the experi-
ment; and have fhewed it to feveral of my friends,
particularly Mr. marRsuam, and Mr. NAIRNE.

My method of doing it, is as follows: I place
the brafs cafe of a fteel-yard weight (about two and
an halt inches diameter,) upon a clean, dry, ftand
of fealing wax: then having in readinefs, a green
wax iaper, with a long fnuff, 1 give the mfulated
body, a fpark, from the knob of a pofitively
charged bottle ; or take one from it, by the knob of
a negatively charged one (the appearance is the
fame in both cafes); then bringing the taper, juft
blown out, very gently towards the infulated bedy,

the
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the fmoak is inftantly, and with a kind of violence,
attracted to it; till it becomes compleatly covered
with it. It remains in this fituation for fome fe-
conds, when it begins to difappear, at the bottom;
and proceeds gradually, till 1t comes to the top;
where it hangs quivering, like the departing flame
of a lamp. It goes off in a long thin column,
which rarefies, and difperfes at the top, till it oc-
cupies a great {pace. Obferve that, in giving the
{fpark, and bringing the taper towards the infulated
body, particular care muft be taken, that the air
be difturbed as little as poffible.

The green awax taper, on account of the
verdegreafe it contains, anfwers excellently, in
this, and {everal other experiments, where fmoak is
required awsthout heat: and 1 firft ufed it, from a
hint Dr. FRANKLIN was {o obliging as tc give me.

SECTION. SECOND.

Of Tug DIREcTION of the ele@ric matter, in the difchasge of
the LEYDEN BOTTLE.

EXPERIMENT L

IGHT a{mall wax taper, and place it, with the
flame exactly between two brafs balls A and B,
about two inches alunder; properly introduced into
the circuit [TAB.x111. fig. 8.]. Then, having gi-
ven a fmall phial two or three turns of the globe,
charging it pofitively, conne& the coaling of it,
by a chain, with the wire of the ball A; and upon
applying the knob of the phial, to the wire ot the
ball B, you w:ll obferve the flame to be pil;l_in!y
Alriveik
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driven from it 3 being often blown upon the ball A,
fo as to blacken it with the fmoak. Then charge
the phial negatively, and'(the apparatus remaining
as before) apply the knob of the phial asat firft;
and you will then perceive the flame to be ‘blown
quite in the contrary direction, viz. from A 7o-
awards, and offen upon B, as upon Dr. FRANK=-
L1N’s principles of theleyden bottle, it ought to be.
Obferve that, in this experiment itis neceflary to ufe
the leaft chadrge that can be given, juft futlicient
to leap the interruption in the circuit; which ex-
perience will prefently determine; for if the
charge be too great, the flame will be attracted as
well as repelled, in the difckarge of the phial; and
then, nothing can be infered from the experiment.

EXPERIMENT IL

Charge a large jar pofitively, and infulate
it; then take a long curved wire, pomted, at
both ends, and hold ‘it by a glafs handle, fo as to
bring one end of the wire, half an inch, from the
knob, and the other end of it, to the fame diftance,
from the coating of the jar. You will then obferve
a {mall luminous {park, upon the point appofed to
the knob of the jar, and a fine pencil, diverging
from the lower point, fpreading upon the coating
of the jar, which will prefently difcharge 1t filently.
Then charge your jar megatively; infulate it, and
apply the wire as before; and the appearances, at
the points of the wire, will be directly reverfed ;
plainly demonftrating the dire¢tion of ‘the eleétri-

city in the difcharge of the bottle. %
Anotner
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‘Another'very convenient and eafy method,of ex~
bibiting the phanomena of the pofitive and negative
elettricity of the infide, and outfide furfaces, of a
charged Leyden bottle, is by flipping acap of metal,
furnithed with a ball and wire, uwpon the outfidé
coating ; and mounting it upon an eleéric ftand,
in an horizontal pofition; as TaB. xiv. fig. .3.5
or if the bottom of the glafs be turned m ach upward
into the body of it, a piece of wood may be worked
to its thape, and cemented thereto ; and through the
middle of this wood, a fhort tube of metal may be
inferted,. fo as to admit the wire "which ¥s con-
nefted with the ball to pafs through it; and be
brought into contact with the coating of the jar, at
pleafure *), - By this means, experiments may be
made, at either end of the bottle with' great facili-
ty ; and other charged or exhaufted, bottles; ex-
cited ribbons; or other electrics: ‘the' curved
pointed wire, &c. &c. may be readily applied; and
give, or receive a fpark; be attratted, or repelled ;
according to the kind of eletricity in the two bo-
dies, fo applied towards each other. By hanging
a chain round either of the wires, and connecting
it with one end of the difcharging rod; and bring-
ing the other end of the rod, fo as to leave a pro-
per {pace between zhaf and the ball on the wire, at
the oppofite end of the bottle; the flame of a ta-
per, &c. may be interpofed ; and fhew the direction
of the ele@ricity in the difcharge: or a'cork-ball,
bung by filk, may play between them, in the man-

() For many experiments, it needs only to be connedted
with the curved metal, or wood, in which the charged bottle 1s
placed. :

ner
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ner defcribed by Dr. FrRangLIN. If the balls are
taken off from the wires of the bottle; the wires
being pointed, and one of them placed before the
globe ; or a prime-conductor, ecleCtrified gofitively :
the phznomena of charging the Leyden bottle will
be difcovered by the different appearances, at the
end of the wires ; as at TAB, x1v. fig. 4. If the bottle
be thus placed befure a conduttor, eletrified nega-
trvely ; or the infulated rubber to a machine; the
appearances, at the ends of the wires, will be re-
verfed : as upon Dr. FRANKLIN’s principles they
ought to be; and thus explain his theory of the
Leyden phial.

But a more fimple, and beautiful analyfis of the
Leyden phial, hath not, I think, yet been exhi-
bited ; than the following. IL.et a bottle that will
hold near a pint; having a long neck (about an
inch in diameter,) be furnithed with a {fmall plate at
the top; with a valve properly fecared, after the
bottle is exhaufted: from which plate, a wire
about one eighth of an inch in diameter, is to
projet a little below the neck ; and terminate with
a bluntend. The top 1s to be covered with a
round brafs cap, firmly fixed thereon ; and made
air-tight. The bottom of the bottle fhould be
coated with tin-foil, which fhould be continued
three inches up the fide. 'This bottle will charge and
difcharge fevera] times in a minute ; and the tin-
foil coating, will prevent the thock from affecting
the hand of the operator (. 'The ph®nomena of
charging the Leyden bottle, is elegantly explained
by this contrivance; and is made vifible, by the
end of the wire; on which, the appearances vary,
according as thc bottle is charged, viz. pofitively,

(¢) The bottle being held below the edge of the coating,

or
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‘or negatively; or as the conduftor, from which it
charged, is eleCtrified. TAB. x1v. fig. 5. letter A,
thews fuch a bottle, charging negatively, at a con-
dultor, loaded with pofirzve eleéiricity. Letter B.
(hews the fame bottle, charging pofitively, at the
fame conductor,

Tas. x1v. fig. 6. letter C. fhews the bottle
charging pafitively at a condutor, eleitrified nega-
tively; or at the infulated rubber. Letter D. fhews
the fame bottle, charging negatively at the {ame
condudtor.

SECTION T HIERD.

Of the LATERAL ExPLOsION in the difcharge of the LEYDEN
BOTTLE.

EXPERIMENT 1.

AVING made a double circuit, the firft by an

iron bar, one inch and an half in diameter, and
half an inch thick ; the fecond, by four feet and an
half of fmall chain ; on difcharging a jar, containing
five hundred fquare inches of coated furface, the
eledtricity pafled in both circuits, {parks being vi-
fible on the fmall chain in many places. On
making the difcharge of three jars, containing
together fixteen {quare feet of coated furface,
through three diﬂaerent chains at the fame time,
TAB. XIII. fig. 7. bright fparks were vifible in
them all; and I have not the leaft doubt, but it
would have been vifible in as many more. The
chains were of iron and brafs, of very different

lengths ; the fhorteft ten, or twelve inches, the
C longeft,
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longeft, many feet, in length.” When thofe jars
were difcharged through the iron bar before-men-
tioned, together with a {mall chain, three quar-
ters of a yard in length ; the whole chain was il-
" lumined, and covered throughout with beautiful
rays, like briftles, or golden bair. Having.placed
a large jar in contat with my prime conduétor,
I affixed to the coating of it an iron chain, which
1 alfo connefted with a plate of metal, on which
I intended to make the difcharge by my dif-
charging-rod, “TAB. x111. fig. 9. This done, I
hooked another chain, much longer, and of brafs,
to the oppofite fide of the jar, and brought the end
of it within eight inches and an half of the
metal plate. - In -contaét with this end, I laid a
{mall oak-ftick, eight inches long, which I co-
vered with faw-duft of fir-wood. On making
the difcharge upon the plate, both the chains were
luminous through their whole lengths; as was
alfo the faw-duft, which was covered by a ftreak
of light, making a very pleafing appearance. I
repeated the experiment feveral times. Perhaps,
if I had ufed a bar of iron, inftead of the chain
firft-fpoken of, there might have been no light
upon the fecond ch.in, or upon the faw-duft, ef-
pecially as the ele&ricity bad half an inch of air
to pafls through, before it reached the end of the
ftick. But from this experiment'may, I think, be
inferred, the neceflity of making the conduétors,
ereCted as a fecurity to buildings, &c. from the
damage of lightning, both of the beft materials,
and of a very fufficient {fubftance ; and, for this pur-

pole, perhaps nothing will be found fo proper as
| lead,
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lead, which will remain in the earth many cen-
turies without any confiderable decay; and the
tops of chimneys being covered with it (4), and fur-
nifhed with a long, fharp-pointed rod of copper,
or iron pointed with copper, which 1 think {hould
extend at leaft five, or fix feet, above the top
of the chimney, or higheft part of the build-
ing ; a communication fhould be made from it
by plates of lead, eight, or ten inches broad, with
the lead, on the ridges, and gutters, and with the
pipes which carry down the rain-water; which
pipes fhould be continued to the bottom of the
building, and there made to communicate, by
means of other leaden pipe, or a plate of it, as
before-mentioned, with the water in a well, the
moift earth, or the main pipe which ferves the
houfe with water.

SECTION FOURT H.

Defcription and Ufe of a new PRIME-coNpucTor. Con-
trived by Mr, HENLY, and executed by Mr. EDWARD
NAIRNE,

A. TaB. x1v. fig. 7. A glafs-tube, eighteen
inches long, and near two inches in dia-
meter.

B. C. Balls of Brafs, with a ferule, two inches
long, to each of them ; which ferules are
to be cemented to the ends of the tube,
and made air-tight.

(4) I mention covering the tops of chimneys with lead, as a
proteflion to the upper courfes of bricks, from the effects of
wind ; and not as being of any eflential fervice to the cundu&_nr,
any farther than as it may affift in fixing the pointed rod, which
is to be elevated above it, more fecurely,

G2 One
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One of the brafs plates, which are foldered to
the ferules, hath a fmall hole drilled through
it, by which the air is to be exhaufted. It
is covered by a ftrong valve, properly fe-
cured, and concealed by the brafs ball B,or C.
D.E. Balls of brafs, about five eighths of
~ an inch in diameter, fixed upon wires,
which proje&t two inches and an half
from the brafs plates, at each end of the
glafs-tube. |

F. A fine-pointed wire, to collect the elec«
tricity from the excited glafs-globe, &c.

- G. Supporters, of fealing-wax ; upon which
the luminous condu&or is to be mounted.

N. B. The dots in the tube are intended to re-
prefent the appearance of the elericity in
it, in the experiments defcribed in T AB. x1V.
But, when a bottle, or a large jar, is difcharged
through the glafs-condu&or, it is uniformly
filled with light.

The USE of the GLASs CONDUCTOR.

The glafs-tube, thus furnifhed, and mounted,
being properly exbaufled, and perfeitly dry, will a&
in all refpects like one of metal ; and the eleétro-
meter, being placed upon the brafs ball B. will
anfwer to the charge of a jar, or battery, exattly.
But the principal ufe of this inftrument, is z0 ¢/~
certain the direction of the ele€iric matter, as it paffes
through it. And ‘this end, it completely an{wers
in the manner following, viz. fet it with the col-

le&ing-point F. before the gloL, and place the
knob
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knob of an uncharged bottle nearly in conta& with
the brafs ball B. or hang a chain, &c. from thence
to the table; and, on working the machine, the
ball D. in the tube becomes entirely enveloped, in
a denfe, white atmofphere of ele&ricity, If the

oint F. be brought nearly into conta& with an
infulated rubber, and a communication be made
from the ball B. to the table ; the atmofphere will
be upon the ball E. in the tube. If a bottle, pofi-
tively charged, be prefented as in the drawing
TAB. XIv. fig. 9. the appearances in the tube will
be as therein delineated. But, if a bottle, charged
negatively, be thus applied, the atmofphere will
furround the ball E. in the tube, as in TAB. x1v.

fig. 10.

ConjeEcTURES on thele Phanomena.

It is fuppofed, that the impelling power of the
globe, or the knob of a pofitively charged bottle,
drives the particles of ele&ricity through the fub-
Sance of the balls, wire, &c. w.th which they are
in contaét, with great velocity, and in a kind of
ftraight line; but, the electricity having entered
the vacuum, the repulfion of its particles imme-
diately takes place, and the tube is inftantly filled
with light. The denfe white atmofphere upon
the .oppofite ball is fuppofed to proceed from the
refiftance of the air in the tube ; a fmall portion of
which, will, in this method of exhauftion, inevi-
tably remain in it. And, as every particle of elec-
tricity, is fuppofed to, bein a ftate of repulfien
with refpect to -ts next neighbour, the vacuum

giving them free liberty of expanding themfelves,
or
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or flanding at the greateft diftance 'from each
other; it is imagined, that they *aétually do fo,
and will not enter the ball, and wire, at the oppo-
fite end of the condu@or, m a paoint, or fmall
fpace, (as they do in the open air); but that they
entirely furround them, and ‘enter at all paris at
the fame time, in order to' their ‘conveyance into
thofe bodies placed at ‘the end of ‘the brafs work
to receive them. '

1f, inftead of the brafs Aalls in the- tube,
points are ufed ; or if a point be fixed at one end of
the tube, and a ba// at the other; the effe@t will
be precifely the fame. Note alfo, That the
glafs-conduétor, for the purpofe of making Dr.
FRANKLIN’S curious experiments, with a pointed
and blunted wire, is far {uperior to one of metal,
the eletric atmofphere being fo much better re-
tained by it. By this ealy and fimple procefs,
may an ocular demonftration, at all times, be
given, in a dark room, and dry air, of the truth
and propriety of Dr. FRANKLIN’s hypothefis of the
Leyden bottle.

o F CL LGN B EIE B

Mifcellaneous Experiments, made principally in the Years
1771 and 1772,

’EXPERIMENT Lo

F a black filk ribband, or a piece of black filk,
be laid on a quire of paper, &c. on a table, and
excited by drawing over its furface fealing-wax,
fulphur,
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{fulphur, amber, or a tube of glafs with t2e polifh
taken off by emery; its eletricity will be pofitive :
whereas, if it be excited, fingly, or together with
a white ribband, by drawing them brifkly between
the fingers, 1t is always negative. Laying it on
the paper, and drawing over its furface arod, or
tabe of f{mooth glafs, its ele@ricity will alfo be
negative,

EXPERIMENT II.

If a plate of glafs, ten, or twelve inches in dia-
meter, be excited, and placed upon the top of a
box, from which a pair of light pith or cork-balls
are {ufpended, being mounted on a ftand of feal-
ing-wax ; the balls will {feparate, and ftand re-
pelled from each other, being eletrified pofi-
tively, (in a dry air), upwards of four hours.
When they come into contat, on removing the
glafs, they diverge again, and are negatively elec-
trified ;. but, on replacing it, they clofe. On re-.
moving it again, they feparate; and thus alter-
nately as long as any eletricity remains in it (¢,

If the plate of glafs be placed in a frame
of wood, and a light pith or cork-ball be laid on
its furface ;. on prefenting towards it the end of a
finger, or the point of a pin, &c. the ball will re-
cede from them, with a very brifk motion, and
may thus be driven about upon the furface of the
glafs, like a feather in the air, by an excited tube,
or the: wire of a charged bottle. The cork-ball,

(¢) For an explanation of thefe phanomena, fze Mr. can-
Ton’s experiments, Philofophical Tranfaftions, Vol, LVIIL
Parg LN” 53,

being
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being deprived of its eleéricity by the pin, &c. in-
ftantly flies to that part of the glafs to which it is

attracted the moft forcibly.

EXPERIMENT III.

I hung on my prime-conductor a {mall phial,
two inches in diameter, coated three inches and a
quarter from the bottom. From the coating of
this phial, I fufpended two chains; the firft, in
conta& with a heavy weight, placed upon a card,
acrofs which, I had ruled lines, at equal diftances,
TAB. x1v. fig. 1. the fecond chain formed a
circuit, with leaden pipe, fmall brafs wire, fmall
chain, &c. of one hundred and twenty feet in
length. From the ball of my difcharging rod,
which refted on another weight (fee the figure), I
alfo hung a chain, in conta&t with, and com-
pleating, the circuit of one hundred and twenty
feet before-mentioned ; and obferved, that, if my
bottle was charged quite full, the eleétricity
would, in the dilcharge, pafs through the long
circurt, rather than over the {urface of the card,
when the weights . were placed at nine fixteenths
of an inch afunder: but, if I charged the bottle
only about half-full, the elettricity would, in the
dilcharge, pafs through the long circuit, rather
than over the furface of the card, though the
weights were placed at the diftance of only zhree
Jixteenths of an inch.— Query, Can there be a
greater proof of the {mall refiftance made by metal
to the pafling of the ele&tric matter, compared
with card, wood, &c. and confequently of the uti-

lity
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lity of metallic conductors to buildings, fhips, &c,?
The fame obfervation hath been repeatedly made,
upon the effeéts of the natural ele&tricity. And a
remarkable inftance hath lately happened, at the
church of St. John, Weftminfter; a very exalt
account of which hath been taken, by Dr. waT-
SON, F.R.s. and J. BANKS, EsQ. F.R 5. who, I hope,
will at a convenient opportunity, favour the curious
in thefe matters with their ingenious and intereft-
in% remarks on it. The tower of this church, I am
informed, hath no posnted metallic termination.
EXPERIMENT 1V.

Having prepared a phial, in the manner direéted
by Mr. LaNg, for making his curious experi-
ment; by pafling a wire through the bottom, and
another through the cork, {o as to bring the ends
of the two, within half an inch of each other,
about the middle of the bottle (which was filled
with water) I found, as that gentleman oblerved,
that a flight (hock of eleétricity difcharged through
it, would break the bottle. But having put a very
{mall wire from the top, to the bottom of it,
through the water ; 1 difcharged through it, three
large jars, containing fixteen fquare feet of coated
furface, when the whole of the fmall wire was
exploded; but the bottle remained unhurt. If
therefore a metallic condu&or (being too fmall)
fthould happen to be deftroyed by a ftroke of light-
ning, yet the building, &c. to which it is affixed,
will probably efcape uninjured.

EXPERIMENT V.,

When 1 ftrongly eleCrify a large prime-con-
ductor, three feet long, and twelve inches in dia-
meter; if a perfon hold in his hand a brafs rod
terminated by a ball, two inches in diameter, at the

D diftance
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diftance of two. inches, from the fide of the con=-
duéor [rAB. x1v. fig. 2.], he will continue to:
draw fuch ftrong fparks as will give him a fenfible.
(hock in both his legs : but if another perfon at the
fame. time prefent the point of  a lancet, or 2 wire
five or fix inches long, nicely tapered to a point,,
tipped with fteel, towards the conductor ;, though
at the diftance of two feet, or fomewhat more, this.
will draw off all its ele@ricity filently; and not
fuffer a fpark to pafs from thence to the brafs ball:
it 1s alfo obfervable, that if the point of the wire,
or lancet, be brought nearly into ¢ontat with the
prime-conductor, yet no fenfation is felt in the
arm, &c. of the operator: hence, I think, appears
clearly the preference due to posnts, rather than
round balls, or blunted ends, for the termination
of the condutors ereted as a fecurity to buildings,
&c. fromdamage by lightning : for to me, it feems
probable, that the fharp point of the conductor
will a&t upon the eletric atmofphere of the cloud,
and perhaps gradually and filently continue to di-
minith the.contents,. before the cloud can ap-
proach near enough to ftrike; and thus contribute
to leflen, if not altually prevent, a {troke . But
fhould the point be ftruck, the confequence I fup-
pofe will not be great, and a curious inftance I
have now befure me, which 1 fhall beg leave to
quote as follows. ¢ About nine o’clock we had a
¢ dreadful ftorm of thunder, lightning, and rain,
*¢ during which the main-mait of one of the Dutch
¢ Eaft Indiamen was {plit, and carried away by
¢¢ the deck (/5 the maintop-maft and tep gallant-

(f) Captain winn’s conduétor, though two of the links were
broken, effettually aniwered this intention.

() Th_e ftays, fhrouds, &c. being all cut alunder (Dr. so-
LANDER Anformud me): as with a kaife,

malt,
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‘“ maft, were fhivered all to-pieces; the had an
¢ iron fpindle at the main top-gallant-maft-head,
¢ which probably directed the ftroke. This thip
¢¢ Jay not more than the diftance of two cables
¢“ length from ours, and in all probability we thould
¢ have (hared the fame fate, but for the ele&rical
¢ chain which we had but juft got up, and which
¢¢ condulted the lightning over the fide of the fhip;
‘¢ but though we efcaped the lightning, the explo-
‘¢ fion thook us like an earthquake, the chain at
¢« the fame time appearing like a line of fire (*/): a
¢ centinel was in the action of charging his piece,
“¢ and the fthock forced the mufket out of his hand,
‘¢ and broke the rammer rod. Upon this occafion
¢« | cannot but earneftly recommend chains of the
¢« fame kind to every fhip, whatever be her defti-
<« nation; and I hope that the fate of the Dutch-
«« man will be a warning to all who fhall read
«¢ this narrative, againft having an iron fpin-
¢« dle at the maft-head.” See Capt. Cook’s
voyage. This condultor was of copper wire,
three fixteenths of an inch in diameter; which
I am inclined to think is rather too fmall for
the purpofe; I am of opiniop it ought to be
a quarter of an inch at leaft: and I have been
informed by Dr. soLANDER, that the point ori-
ginally belonging to the condutor, had been
ftolen ; and that #bss, on which the lightning
fell, was of inferior workmanthip, and not fo
{harp ; which was another great difadvantage: per-
haps if the wire of the chain had been larger, and

(h) It does not however appear, that the {mall bempen cord,
with which the links of the chain are clofely connelted, oreven
the ftrings which conneted them, had received the leaft injury

from the lightning,
)2 the
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the point more acute, the ftroke would have been
much leflfened; if not ablolutely prevented. If,
inftead of thofe chains, plates of copper, three fix-
teenths of an inch thick, and two inches in dia-
meter, with the edges neatly rounded off, were
inferted in a groove, and continued down the
main-top-gallant-maft, the main-top-maft, and
part of the main-maft, into the well-hole; a
communication from the maft, to the under-fide
of one of the decks, might be made with a plate,
or rod of metal, flattened at each end; and from
that rod, the conductor might be continued by
lates of lead, or copper, on the under-fide of
the deck, and down both the outer-fides of the
fhip, as low as the keel, if it be thought neceffary :
and this method (the conductor being always in rea-
dinefs, and kept perfectly in order) I fhould appre- -
hend would be preferable to the chains, which are
now in ufe. Particular care thould be taken, to have
all the plates, which form the condu&or, as nearly
as poflible in conta&t with each other, and to fix
a fharp-pointed, flender rod of copperat its fum-
mit. And for the purpofe of conneting the
plates, inferted en the main-top-gallant-maft,
the main-top-maft, and the main-maft; if an
hoop of copper were fixed in a groove of its
own thicknefs, at the top of the main-maft;
and another {uch hoop at the upper énd of
the main-top-paft; perhaps they might ‘an-
fwer this end very conventently /. The learned
and ingenious Dr. wATsoN, F.R.s. hath, with

(7) If an objection fhould be made to cutting grooves in the

mafls, the plates of metal, which form the conduétor, might
readily be faftened upon the jurface, and very fecurely.

gt’f'&t
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great judgement and accuracy, collefted from
ancient hiftory, the accounts therein recited, of
cle€trical appearances, upon pointed bodies; as
the fpears of foldiers, &c. &c. (*) which have
been very judicioufly introduced by Dr. priEsT-
Ley into his Hiftory of Elericity (V: and I
cannot but think, thofe accounts, furnifth a very
ftrong argument, in favour of poimted conduéiors :
for had the bodies here {fpoken of been terminated
by blunted ends, or round knobs, it is probable
that many of them inftead of drawing off the light-
ning filently, would have been firuck with it; and
this, being deemed a common occurrence, would-
have pafled unnoticed, and. confequently never
have been recorded in hiftory.

If pointed bodies had really the property of
drawing down ftrokes of lightning upon themfelves,
I think the pillar upon Fifh-ftreet Hill, commonly-
called the moNUMENT, could not long have
efcaped. This pillar is terminated by a bafin of
metal, four feet and fix inches in diameter. The
bafin 1s furrounded by a great number of
bended plates of metal, fbarply pornted, to reprefent
flames of fire. From the bafing to the floor of the
gallery, are fixed perpendicularly in a circular or-
der four thick bars of iron; and in thole bars are
inferted twenty-eight ftrong hoops, and four feg=-
ments of circles, of the fame metal; which feive
as fteps from the gallery to the. bafin.  One cf
thtefe bars (being one inch thick, and five inches
broad) is connected with the iron rails of the

(#) See Philofophical Tranfations, vol. 48, part L. p. 210.
(/) See Hiltory and Prefent State of Electricity, fecond edi-

tion, p. 371, y
ftair-cafe,
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ftair-cdfe, which reaches to the bottom of the
- building, and fortns a f{ubftantial, regular con-
dufor of metal the whole length. ‘T'he monu-
ment was ereCted by Sir CHRISTOPHER WREN
in remembrance of the fire of l.ondon, which
happened in the year 1666. It was compleated
'by that great archite&, in the year 1677; is,
including the blazing urn at its {fummit, about
two hundred and two feet in height, from the
pavement; and hath never (fo far as I have
been able to learn) been ftruck by lightning.
The antenne and legs of the grafshopper on the
Royal Exchange in Cornhill; and the tongue and
tail of the dragon on the fpire of Bow church in
Cheapfide, London, are alfo remarkable in-
ftances (™) : indeed 1 have often thought it rather
a favourable circumftance, that moft of the lofty
public buildings in this metropolis which have
metallic terminations, have generally been furnithed
with weather-fanes, which fanes commonly end
in fharp-points: for had they been terminated with
large round balls of metal, perhaps many more of
them might long fince have been demolifhed.
Here therefore 1 cannot but exprefs my earneft
wifhes, that, on all future occafions, where lofty
public edifices are to be eretted; a good pointed
conduftor for the lightning, may be confidered by
every architet, or furveyor, as an efiential part of
the edifice itfelf.
EXPERIMENT VI.

I attempted to afcertain the conduéting power,
of different. metals, in the manner following. I

(m) A great variety might be produced, but Dr. FRANKLIN
hath himielf rendered this unneceffary.
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took a thick piece of pafte-board;acrofs which I
ruled lines, exa&ly an inch afunder. Ubpon thefe
lines, crofs-wife,. L placed the wires; which I
confined' by heavy weights: the edges of which
weights jufk touched the ruled lines; leaving ex-
achly an inch of wire between them [fee TAB. x1V.
fig. 1.]. The kinds I tried were, pure gold, filver,.
brafs, copper filvered, and sron, They were all drawn
through the fame hole, except the iron, which
was fomewhat larger than the others. I proved
them with twd jars,, cc:-ntainin% cleven {quare feet
of:coated furface; and adjufted the charges, by
an, eleétrometer graduated in divifions of one tenth
of an-inch each, the diameter of the fcale being
two. inches.. 'lhe refult was as follows:

Pure Gold

4.
Brafs. ; 2 g 62
Copper filvered ¢ was melted at { 8% Divifions.

Pure Silver : 0
Iron 10

If T gave either of the wires a divifion lefs
than the number above {pscified, it was not
melted : if I gaveeither of them a divifion more,
it mas fxpz’:..rdmr the greater part vanifhing in
fmoak : whereas thefe charges juft burft them.
into balls.

Should any “f‘ﬂﬂu..l'ﬁﬁﬂ lecﬁs to repeat this
experiment, } wuu'd recommend it to him to
be very particular in fizing the wires; 70 #fe a
grealer. length, to do it when they are all frefh
drawn, to make the experiment in a very‘dry day,
and 1n a room where tht:re 15 no fire. With thefe
precautions, probably there may be fome difference
1w the refult; and: this method will pf:rhaps oive a

2 true
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‘true account, of the conduéting power, of the dif-
ferent kinds of metal.

Having lately been prefented, in the moft
polite manner, by the celebrated Dr. rLEw-
18, F.R.s, &c. with fix {pecimens of his pla-
#ina; in as many different (tates: I feleGed the
largeft grains, from one of the parcels which
Dr. Lewis informed me had been repeatedly ex-
pofed to long-continued vehement fires; the moft
intenfe which he had been able to excite, or
any veflels he could procure would fupport: and
after a few fmall globules (confifting doubtlefs in
great part of heterogeneous metal) had melted out,
repetitions of the operation produced no further
change. It was afterward boiled fucceflively in
eil of vitriol, aqua-fortis, and fpirit of falt, in
order to its further purification; and which in-
deed reduced it to a ftate the moft pure of any that
-excellent chemift had been able to produce. Having
ruled a line with -a blunt-ended wire, over the (ur-
face of a plate of white wax ;

EXPERIMENT VII,

1 prefled in the grains of platina lightly, and in
contalt with each other; foas to form a regular
line, half an inch long. ‘At each end of the line
cf platina, and in contalt with it, 1 placed a thick
wire, with its ends nicely rounded off, and made
perfe@ly fmooth. 1 covered the platina with a
piece of thick plate-glafs; and then difcharged
through it, three jars containing fixteen f{quare
feet of coated furface: when 1 obtained many
~ beautiful {fpherules of the plasina. Several of them
ftuck tothe wax, and glafs; and others imperfestly

formsd, upon the edges, &c, of the grains: which
proved
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proved that the fufion had been compleat. This
experiment I made in the prefence of Mr.
Fergufon, r. r. s. Mr. Willlam Canton, Mr. Bell,
and Mr. Martham, who all acknowledged it per-
fectly fatisfactory. Having mentioned the refult
of this experiment, and the method of making
it, to Mr. NAIRNE; he hath fince repeated it with
equal f{uccefs.

Being informed, by Mr. William Canton,.
that his brother, Mr. Thomas Canton, had, in
preparing a dried cork for an experiment in elec-
tricity, obferved fome appearances which in--
duced him to believe, that the cork had been
made eletrical, by only cutting it with a pen-
knife, and that on examination he found it really
was {o; I'made the following experiment.

EXPERIMENT VIII.

I. made a long cork perfectly dry, and.held one
end of it very near the fire, till it began to burn.
At the fame time, I held a fmall, fine-toothed file, in
the clear part of the fire, tili that alfo, had become
very dry, and rather hot. "Then, having filed off
the end of the cork, I applicd it to a pair of necat,
light pith-balls; when it attratted them both,
and raifed them perpendicu’arly, as high as the
ftrings would permit. Having ¢leCtrified the balls
by excited amber, the cork would increafe therr
divergence from one, to near two inches; or-it
would repel them at an inch diftance, o as to
drive them one inch and an half out of the per-
pendicular.  EleGrifying the balls by excited
glafs, thefe appearances were direCtly reverfed.
‘T'he cork therefore had parted with its electricity

E to
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to the file, and plainly alted as a negative elec-
tric.

EXPERIMENT IX.

Having neatly rounded off the corners of a
piece of thin talc, about three inches {quare; I
coated both the fides of it, within three quarters
of an inch of the edges, with tin-foil, which I
alfo rounded off at the corners. The talc, thus -
prepared I obferved would readily charge, with-
out wiping, or drying the uncoated part; and the
force of the fhock, in the difcharge, was really
aftonithing.

Having been thewn, by my late truly ingenious
friend Mr. caNTON, an eleétric fpark, of a very
beautiful crimfon mfaur, which always appeared as
it was drawn over, or through, a piece of {mooth
wood, af the top of the caﬂda&arﬁaﬂa’ and which
was fuppc-fe.d by fome gentlemen, to be the light
of eleCtricity, wery thinly J@rfﬂd upon the furface
of the wood; I was exceedingly defirous to know
from what caufc this ph@nomenon really

ceeded ; and for that purpofe made the fnllowmg
experiment.

EXPERIMENT X,

I fixed between two balls, introduced into the
circuit of an eleétric difcharge, a piece of fmooth
wain{cot, about two inches in diameter, and a quar-
ter of an inch thick ; when, upon making the dif-
charge of a pretty large jar, 1 obferved the wainfcot
to be nearly covered with the electric light, the outer
parts, or edges of the light, were exceedingly thin,
but the colour very white; as it was alfo in feveral

other
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other experiments, made with the fame intent.
I then procured a circular piece of coloured box,
which was glued to the top of the ftand to my
prime-conductor 5 when, drawing ftrong fparks
through this wood (of whatever colour it was), 1
became clearly of opinion, that zbe colour of the
Jpark varied according to its depth in the wood; viz.
if 1t pafled upon the furface, it was white; a
little below it, yellow, or orange; fiill lower,
fcarlet ; and, deeper in the wood, crimfon.

It having been mentioned, by fome gentlemen,.
as their opinion, that the matter of light, and the
cletric matter, were the fame thing(”/; I made
the following experiment, in order to determine
whether there was any foundation for fuch an
opinion or not.

EXPERIMENT XI.

I infulated the rubber of my machine, and placed
it in fuch a fituation, that the rays of the fun,
pafling through the open window of my room,.
might fall immediately upon it; but this I obferevd
produced no eletricity. 1 then collected the rays
into a _facus, by means of a good convex glafs, and
threw them upon the back of the rubber, till it
was burned quite black; but this method was at-
tended with no better fuccefs. I then mounted
one of Mr. canToN’s ele@rometers,. furnithed
with very light balls, upon a ftand of fealing-
wax ; and, having eleCtrified them negatively, by
excited amber, {o as to diverge a full inch, I again

() Query, If this werereally the cafe, fhould not eleétrical
experiments {ucceed, in the molt perfet manner, in the ceareft
light of the fun? and would not the evening, or pight, te an
exceedingly improper time to attempt making them ?

E 2 colleted
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collected the rays of the fun by the convex glafs,
and held it at {fuch a diftance as to bring the focus
exaltly upon the end of the box, which was burnt
very black, and the glue in the joints melted ; but
the balls were not in the leaft affected.

Extra® from Mr. BovyrLe’s Continuation of
HAWKEsSBY's Phyfico-mechanical Experi-
ments.

¢« T took a large piece of good amber; and,
¢ having in a fummer-morning (while the air was
“ yet frefh) tried that it would not, without being
¢ excited, attract a light body T had expofed to it,
¢« ] removed it into the fun’s beams, till they had
¢ made it moderately hot ; and then I found, as I
¢ expc&ed that it had acquxred an attra&we
¢¢ yirtue, and that not only in one partlcular

« place, as it is ufually obferved when it is ex-
¢ cited by rubbing, but in divers and diftant
¢¢ places at once; at any of which it would draw
¢ to it the light body placed within a convenient
¢¢ diftance from it; {o that, in this climate of
“ ours, a folid body may quickly acquire an at-
“ mofphere by the prefence of the fun, and that
¢ lJong before the warmeft part of the day.”

ANOTHER,

« I took a little, but thick, veflel of glafs, and
“¢ held it near the fire till it had got a convenient
“ degree of beat, which was not very great,
“ though it exceeded that of the amber. Ifuund,
¢ ag Iunagmed that the heat of fire had made

¢ even
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‘“ even this body attraltive, as that of the fun
‘¢ had made the amber.”

REMAREK.

If Mr. BoyLEe, when the amber was heated,
prefled it ever {o lightly againft his hand, in order
to try its warmth, (though without the leaft fric-
tion), be excited it 5 and, without this, it was not
electrical, neither would it become fo in cooling. 1f
the amber was foo hof, the heated air about it
would conduét. Therefore he was obliged to find
a convenient degree of beat. This aflertion may
be proved in the following manner.

EXPERIMENT XII.

Hold a piece of amber near the flame of a
candle, till it becomes hot; then apply it to a fuf-
pended thread, and 2f will not attralt it, neither
will it become eletrical in cooling ; but prefs it
ever f{o lightly on your hand, in order to try its
heat, though without the leaft fri¢ion, and (7f
it be not tao hot ) it will be eleCtrical, and attract it
violently., Heat it again at the candle, and its
eleCtricity fhall be taken quite away. Prefs it
again gently on your finger, or hand, and the
power will be reftored. Apply it again to the
candle, it is loft. And thus alternately. Other
-eletrics may probably alt in the fame manner;
as the flame of a candle, or hot air, will condut

away the eleétricity of glafs, almoft inftantane-
oufly.

EXPERIMENT
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EXPERIMENT XIII.

Shewing Mr. NAIRNE the above-mentioned
experiments ; when the amber had been well-
heated, and being prefented to a fufpended thread,
having tfhewn no fign at all of eleCricity;
I held it, between my thumb and fore-finger,
very near the table, but not {o as to touch it, that
we might entirely avoid friction. FHe then blew
againft it thirty blafts, with a pair of kitchen-
bellows ; when prefenting it to the thread, it at-
trafted it, at the diftance of one-eighth of an inch.
He then blew againft it, thirty blafls more, as
above defcribed; when applying 1t again to the
thread, we faw it attrated, at half an inch di-
ftance ; and, on drawing back the amber, it drew
the thread after it, fix, or eight inches. We re-
peated the experiment three times, with the like
fuccefs; and are fatisfied, that the amber was
made eleltrical by the friction of the particles of
air againft its furface ; and not in the leaft by beat-
ing only. We .afterwards excited the amber,
when it muft have been perfeétly cold, but dry,
by only blowing againft it as before.

The fame procefs {fucceeds with glafs, -

SECH . TON' 5 X T H e

Experiments and Obfervations en the Ele&ricity of Foes, &c,
in purfuange of thole made by THomas RoNAYNE, Efy;

1771, Nov. 14. Half paft eight, A. M. I find

a fog, not very thick, pretty frrongly eleétrified.

The balls feparate full half an inch, They keep -
ftationary, there being little or no wind.

Nov. 19.
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Nov. 19, The air is pretty {trongly eletrified ;
but the wind is fo very troublefome, that I cannot
determine the kind with certainty.

Dec. 2. Half pait eight, A. M. a fog, mo-
derately thick, is ftrongly ele@rified. The balls
diverge half an inch; but, if they are brought
near the building, they clofe, and open again on
removing them. The mercury in the thermo-

meter, 1s fifteen degrees, above the freezing
point.

Dec. 18. Half paft four, P. M, a moderately
thick fog is ftrongly eletrified, foon after its ap-
pearance. The balls diverge, full half an inch,
and regularly clofe, at the- approach of excited
wax., The wind is troublefome; but the balls
keep their diftance, and at intervals very well ad-
mit trying the experiment.

1772, Jan. 5. A fog is ftrongly ele&trified po-
fitively. The balls diverge full half an inch. The
air is fharp, and frofty.

Jan. 13. Nine o'clock, A. M. a fog, not very
thick, is ftrongly electrified pofitively. The mer-
cury in the thermometer, is feven degrees and an
half above the freezing point. There is little or
no wind.

Jan. 18. Ten o'clock, A. M. The air is
pretty ftrongly eleCtrified by a fall of fhow.

Jan. 21. Nine o’clock, A. M. I find the air
_ﬂ:rung]}r cleCtrified, during a fall of thin fleet, 3
mixture, of fnnw, -and rain, very gentle. The
balls feparate three quarters of an inch, and re-
main {tationary, there being little or no wind.

N. B. The electricity in the air 1s pofitive.
Jan. 29.
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Jan. 2. Nine o'clock, A. M. a very thick
fog, and tharp froft. The air is fo ftrongly elec-
trified pofitively, that the balls feparate full an
inch and a quarter. ‘There 1s little or no wind,
and they remain ftationary; f{o that the experi-
ment may be made without the leaft danger of a
miftake.

Twelve o’clock, the balls diverge as wide as at
nine.

Three o’clock, P. M. the balls are exceedingly
difturbed by the wind; but, blow as it will, they
ftill keep at a great diftance from each other. It
freezes very hard. A quarter paft four: the fame
as at three o’clock.

Half paft five. The balls are ftationary, af #hree
quarters of an inch diftance, from each other. The
fog increafes; and the rods are perfectly wet, from
end to end. It is now too dark for further accu-
rate obfervation.

Jan. 3o0. Nine o’clock, A. M. I find the air
ftrongly eleCtrified pofitively, in a flight froft, and
thick fog. 'The balls feparate full half an inch:
they are difturbed by the wind; but it does not
clofe them ; and the experiment is tried eafily.
There hath been a {fmall thower of fhow, which
iies thinly {pread upon the houfes; and I have
often {ufpected (as I do now), that ¢his_forms points,
and condudts the eletricity fafter. The electricity
continued the whole day. '

Feb. 4. Nine o’clock, A. M. A fharp froft,
and thick fog. The air is ftrongly eleétrified
pofitively:  the balls diverge full three quarters
of an inch. Eleven o’clock, A. M. The balls are

flationary,
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ftationary, af upwards of an inch diffance. ‘They
clofe at the approach of excited wax.

Half paft two, P. M. The fame as at eleven
o’clock. Three o’clock. Over-caft and cloudy :
the balls are very ftill, but thew fcarce any fign of
cletricity.

Feb, 11. Eight o’clock, A.M. A thick fog
is fenfibly eleétrified pofitively. The balls diverge
a quarter, or three eighths, of an inch. Wind
S. W. and troublefome. Thermometer 38. DBa-
rometer, 29,94.

Feb. 15. Half paft ten, A.M. 1 find a thick
fog, fenfibly electrical. The balls diverge five-
eighths of an inch, full. Prefently, after I had
fixed my rod, there fell fome {mall drops of rain.
Upon the moment of its falling, the balls increafed
their divergence near, or quite, a quarter of an
inch. I never faw a fog more {trongly eletrified
when the weather was fo warm, the mercury in
my thermometer, in the open air, being feven and
an half degrees above the freezing point. 1 fup=-
pole higher in the atmgfpbere it is now uncom-
monly cold.

Fifty minutes paft two, P. M. It {fnows very faft.
The air is now ftrongly eletrified pofitively. The
balls feparate full three quarters of an inch.
Wind S, W.

From the fmall number of experiments I have
been able to make, on the elettricity of the atmo-
{phere, I cannot help being of Dpimﬂl‘l, that fogs
are much more ftrongly elettrified 2, or smmed:-
ately after, a froff, than at other times; and that
the electricity in the fogs is often the ftrongeft,

F foon
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foon after their appearance, I alfo now hold it
for a certain rule, tha;, whcncvger there appears a
thick fog, and the air is at the fame time foarp and
frofly, that fog, is ﬁmngly cle@rified pofitively.
Though rain may not be an immediate, yet 1 am
mclmf:d to think it is by no means a very remote
canfequenpe of electricity in the atmofphcrﬁ:? and,
from the trifling obfervations I have had an op-
portunity to make on that fubjed, 1 have not
failed to find, that, in two or three days, after I
have di fmvered the air to be ftrongly ele@rified,
(efpecially if that eleé‘tnmty continued for as l::mg
a time), we have had rain, or other fallmg wea-
ther, and Iincline to believe, more plsnufuil}r,! in
proportion to the ﬂrﬁ:ngth and continuance, of the
eleGtricity ; if not rain, fhow, &c. accordipg to
the ftate of the atmofphere, Wlth refpeét to heat
and cold. If ele&ricity be not a caufe, I think it
at leaft a prognoftic, of falling weather. But, for
further fatisfaction in this partmular, I would re-
commend it to any gentleman curious in thefe en-
quiries, and having leifure, to keep an eleétrical
journal, upona plan of the following kind.

Let a large book be provided, and ruled in the
manner of a bill-book, ufed’ by tradefmen. The
columns fo ruled may contain a collection of ob-
fervations in the following order: Date and day;
hour, latitude and longitude, or place ; dwergmcc
of the balls ; kind of ele&ricity ; variation of the
needle ; d;p of the needle ; barometer, thermamc-
tet, hygmmeter wind, weathcr,ocqa_ﬁr:}nal obferva-
tions ; to which may be added, the rain-gage, wind-
gage, &c. Thefe things being carefully noted,

and
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and kites being frequently raifed, to the great-
eft heights pofiible, zogerber with a thermome-
ter (¢, in different ftates of the weather, would
probably foon throw new light upon this fubje&,
and perhaps produce difcoveries, of which we
now have not theleaft idea. From my experiments,
and obfervations, on the ele&tricity of fogs; I once
imagined, that, wheneverI faw a very thick one,
and the air was at the fame time fharp, and frofty;
that fog, was ftrongly ele@rified pofitively: but I
have met with feveral exceptions to this rule, for on
Dec. 24, 235, 26, 27, 28, 29, 1772, in all which
days there were thick fogs, thermometer from 36
to 33, wind conftantly N. E. I could perceive no
fenfible eletricity. Hence I conjectured, that though
1 could difcover none iz my fituation, yet higher n
the atmofphere it might probably be found in plen-
ty, and this conje¢ture was prefently afterward
verified by Mr. NAIRNE, who obferved the air to
be ele&rical, when he ftood in the golden gallery of
St. Paul’s cathedral, which is about two hundred
and eighty feet in height, though he could difcover
none in the ftone gallery, which is confiderabl

lower: and thé fame obfervation hath fince been
made by others; and by myfelf, when I found
the divergence of the balls to be increafed, if I
projeted the rod, (from which they were
fufpended) through one of the lights, in the
lanthorn; which is ftill higher. And it is
with fome pleafure that I have fince obferved
that Dr. Linp, and Mr. BRYDONE, have made the

() If Lord cHARLES cAVENDISH’s can be raifed properly,
perhaps that may be preferable to any other,

2 | {ame
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fame remark in raifing their eletrical kites 2/,
I have made many obfervations on the elec-
tricity of the atmofphere, of which I kept a jour-
nal more than a year: but I have no defire to pub-
lith it ; as I hope the curious in thefe matters will
~ be favoured with a much more accurate one, by
gentlemen better qualified to undertake it.

It may not perhaps be improper to obferve, that
in the courfe of my experiments upon the eletri-
city of fogs, 1 have frequently obferved the balls
to diverge full two inches: but this never happened
except in a thick one; when the wind was 5. W.,
and the mercury in the thermometer, under 4o.
In the inftances I met with, where I could difcover
no electricity in fuch a fog, though the mercury
ftood at 35 or 36, the wind was always N.E.
The apparatus 1 ufed, confifted of a light rod about
feven feet long, furnithed with a box containing a
pair of light cork balls, hung by linen threads, fe-
ven inches long. This rod was placed in a piece
of wood, (over the top of one of the higheft win-
dows in the houfe, moit remote from other build-
ings) properly fitted to receive it. The end of the
rod, from which the balls were fufpended, was
elevated to an angle of about forty-five degrees,
Another rod, of equal length, was provided with a
tin focket, into which went a long, {fubftantial,
ftick of hard fealing wax, or thell lac; which being
excited, and proje¢ted out at the window, was
brought near the balls; and thus readily, deter-
mined the kind of eleltricity in the atmofphere,

~(p) See Dr. priesTLEY’s Hiftory of Ele&tricity, fecond edi-
tion, ps 333 Experiments by Mr, DE RomaAs,

2 Bus
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Bat in an open fituation, {uch an apparatus 1S un-
neceflary, as one of Mr. CANTON’s eletrometers
baving light balls, fucceeds very well, when held at
the diﬁance of about two feet from the body : the
back of the obferver being turned towards the
wind. This method alfo ferves to determine the
kind of it, when there is a much larger quantity of
ele&rlmt}r in the atmofphere; and which would
eleCrify the balls {o ftrongly, if held at the end of
a long rnd, high in the air; that excited wax, &c.
being brought under them, would not produce the
leaft alteration in their divergence.

Notwithftanding the balls hanging from the
end of my rod, i the open air, have in fome
fogs diverged full two inches; yet I have never
been able to make a pair of very light ones, hang-
g from an infulated conducior, in my room, diverge
in the leaft, by means of the elettricity collected
from fuch a fog, by a long fil.ing-rod, round.
which a fine pointed wire was twifted, and made
to communicate with the condultor. On men--
tioning this circumftance to my worthy friend
Dr. rRANKLIN; he defired me to try whether hav-
ing eleCtrified the air in one room, 1 could by intro=-"
ducing the end of f{uch an infulated rod into that
air, make the balls diverge, when hanging at the
oppofite end of it, 1n another room. 1 have fince tried
the txpﬁrlmf:nt in two rooms, feparated by a paffage,
nine feet long, in the following manner: [ drew off
the charge of a large jar, w;tn:::-ut fuccefs; but hav-
ing recharged it, and drawn it off a fecond time ; the
balls hanging from the end of the rod, (upwards of.

twenty feet long) in the other room, diverged a
full
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full inch 3 and I fuppofe the effect would have been
greater, but there being a large fire in the room
where the experiment was made, on opening the
door, in order to introduce the pointed wire, which
wag twifted round the infulated rod, I apprehend,
much of the ele&rified air was difplaced, by the
outer air prefling in upon it; and driving it to the
chimney, &c.

A pair of balls hanging from my hand,
near the end of the rod, m the elelirified air, di-
verged one inch and an half: but being held near
the other end of the rod, i the unelectrified air;
they diverged only half an inch. I then infulated
the rubber of my machine, and ftuck a long fharp-
pointed needle in the back of it. Then hanging
a chain from my prime-condudtor to the table, 1
began to turn the winch; when the air of the
room, the end of the rod, &c. were prefently af-
feCted: and the balls at the oppofite end of it, in
the other room, foon feparated confiderably more
than an inch.

I cannot prevail on myfelf to quit this pleafing,
yet difficult fubject, without exprefling a wifh, that
an eletrical machine may be conftruéted, to work
from ten, to fifty large cylinders, furnithed with a
prime-conduétor, batteries, and other apparatus,
proportionably large; the whole to be inclofed by
brick walls, having flews quite round it, (like an
hot-houfe, for botanic purpofes) to keep the air in
the room in a due temperature for experiment,
With fuch a machine as this, properly managed ;
new, unexpected, and wonderful difcoveries might

be
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be made: and, to ufe the words of my learned and’
ingenious friend Dr. PRIESTLEY, they are not phi-
lofophers who think no advantages could be gained
by it. Ele&rical bells thould alfo be fet up, to
give notice of eledtricity, in the atmofphere; and
by a pair of light pith or cork balls, hanging by
linen threads from the apparatus, the kind, con-
tinuance, and changes of the eleétricity fhould be
carefully noted. It would alfo be proper to put
out occafionally, a long flick, or the ftrongeft parts
of a fithing-rod, having a box, with a pair of light
cork balls hanging from thence, at the end of it,

which would difcover much f{maller degrees of
ele&ricity in the air, than is fufficient to ring bells ;-
and by thefe, the kind of it may be readily afcer-
tained. Such a courfe of experiments as I have re-
commended in this paper, would foon threw new
light upon the fubject of eleétricity ; hitherto, 1 be-
lieve, but little underftood ; though fo interefting to-
mankind, and {o highly deferving the niceft invef--
tigation, of the moft curious enquirers into nature,

But thefe purfuits can be properly attended to, by.
thofe only, who are gentlemen of fortune, and lei--
fure: and could fuch be prevailed on to undertake

them, I have not the leaft doubt but the exquifite
knowledge of this fecret part of the operations of
nature, which they would foon attain in the prac-

tice, would prove an ample reward of their labours;

an honour to their country, and perhaps a benefit.
to the whole human race..
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