Experiments on electricity, : being an attempt to shew the advantage of
elevated pointed conductors. / By Mr. Edward Nairne, F.R.S. Read at the
Royal Society, June 18 and 25, 1778.

Contributors
Nairne, Edward, 1726-1806.

Publication/Creation
London : Printed by J. Nichols (successor to Mr. Bowyer), 1779.

Persistent URL
https://wellcomecollection.org/works/trd4dsu4

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/







.........

A bIFFERENGE of opinion prevailed fome time
agn and has nf late been revived, in regard to the

- Some gﬁntlemen think that they fhould not termi-
pate in a point, but be blunted; and alfo that they
' ;_iﬁ;ld not excéed the higheft part of the buildings™;
EY likewife think, that to prevent lightning from
"ﬂg mifchief to great works, high buildings, and
wrge niagazines, the {feveral buildings fhould remain
thEY are at top, that is, without having any metal
ove them, either pointed or not, by way of a con-
:" __ ":i:ir, but that on the infide of the higheft part
f fuch a building, and within a foot or two of the

e

tap, IL' may be proper to fix a rounded bar of me-

[

{a) Mr. witsos’s new Experiments on the Nature and Ufe of Conduc-

rs, P 7 tal,




pa'rt c'.-f the building/*. ,

As it moft certainly would be of great confeque |
mankind to know which is the moft eligible of 1l
opinions, I have attempted, by what I could leam |
the artificial lightning of our eleétrical machiné‘l ,'{
termine which method is beftto fecure bulldm gs

the judgement c}f others to decide from the .fEi'-
experiments and obfervations, which are fubmitte
all due deference.. : :

In pl. x111. fig. 1. is a reprefentation of the .
trical ma{:hine and the apparatus ufed in the fﬁ oy

ductor was fcrewed. a brafs ball ¢, of four mches
half diameter.. Thls conductor, when charged b?n

(6) Mr. wiLson’s Letter to the Marqu:s of ROCKINGHAM, Phil. T..
vol. LIV.. p. 247.
(¢) Ibid, p. 203,



Aab:zm‘age of elevated pointed Condultors. L
e ‘glafs cylinder, being intended to reprefent a cloud
charged with eleétricity or matter of lightning will, for
diftintion fake, be called the artificial cloud, in the fol-
Iuwmg experiments. D reprefents a brafs rod on a ftand
covered with tin-foil, having a good metallic communica-
tion with the earth; at one end of this rod were fcrewed
other rods, terminating with different fized balls, or a
rod terminating with a point. This rod p was moveable
in a focket, in order that it might be placed with its ter-
mination at different diftances from the ball ¢ at the end
of the artificial cloud. As the terminations on this rod
‘were to receive from our artificial cloud the ftroke or
{parks of our artificial lightning, it will be called the 7e-
ceiving rod in the following experiment. The receiving
rod with its ftand was intended to reprefent a conductor
to a houfe, on which different terminations might be
placed.

Before I relate the experiments it may be proper firft
to premife, that eleétric fire, drawn off gradually from
an eleétric cloud, was never known to do any miichief,
if'the {fubftance drawing it off had a good metallic com-
munication with the moift earth; and that when any
damage is done, it is occafioned by a ftroke of lightning,
or in other words the eleéric fire of the charged cloud

fuddenly difcharged through that body.
B EXPE-
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EXRPERLMENT I

I fcrewed a Drafs ball, of four inches diameter, at the
end of the rod p, then placed it nearly in contact with'
the ball c, at the end of the artificial cloud: on charging
the artificial cloud, the eleétric fire ftruck from the ball
¢ to the ball at the end of the rod; and continued ftrikin g
all the while it was gradually removing to the diftance of
{eventeen inches and four tenths, and fometimes on to
nineteen inches: I have had ftrokes twenty inches i
length, but it has been very rare..

EXPERIMENT., 1.

The apparatus remaining as in the laft experiment,. T
changed the ball of four inches diameter. on the rod by
and in its place {crewed a ball of one inch diameter, then
I-placed this-very near to the balk ¢ as before: on charg-
ing the artificial cloud, the eleétric fire now ftruck te the
ball at the end-of the rod b of one inch diameter,. and
continued ftriking whilft itwas.gradually removing tathe
diftance of about two inches. It.then gave over ftriking,
and was fucceeded by a hiffing noife and.a continued.
light on the one inch ball, whilft it was removing very
gradually from the ball ¢, until. the diftance between the

two



Advantage of elevated pointed Conduciors. i
two balls was about ten inches; the hifling noife then
ceafed, and the light difappeared on the inch ball. It
now began to ftrike again, and continued ftriking to the
inch ball all the time it was very gradually removed, till
the diftance was about fourteen inches eight tenths; and
fometimes would continue to {trike to fixteen inches and
three tenths.

This ftriking to the ball ceafing, and then beginning
again, when the artificial cloud is ftrongly charged, is a
fac&t which I believe has not been taken notice of by any
one before; I fhall have occafion to {peak of it again in
fome of the following experiments.

EXPERIMENT Il

The apparatus remaining as in the laft experiment, 1
changed the ball of one inch diameter, and in its place
fcrewed one of three tenths of an inch diameter. This
fmall ball was alfo placed nearly in contaét with the
ball c: on charging the artificial cloud, the electric fire
ﬂ'ruck to this ball of three tenths, and continued ftriking
to it whilft it was very gradually removed to the diftance
of half an inch; beyond that, it would not ftrike to it.
But the ball was luminous all the while it was removed

beyond the ftriking diftance as far as thirty-three inches.
| B 2 EXP E-



8 Mr. NAIRNE’s Experiments to_fbew the

EXPERIMENT 1V,

The apparatus remaining as in the laft experiment,
I only changed the ball of three tenths, and in its place
fcrewed a wire about three inches and a half lung, ter-
minating in a point: on charging the artificial cfc}ud, I
could not now get the electric fire to ftrike the point,
though the point was almoft in contact with the ball c;
but when it was about half a tenth of an inch diftant
from it, then the eleélric fire ran in a very fmall ftream
to the point; but beyond that diftance, though moved
very gradually, it was only luminous, and continued {o at
the point all the while it was gradually removing to the
diftance of fix feet from the ball c, at the end of the arti-

ficial cloud.

EXPERIMENT V.

The apparatus remaining as in the laft experiment, I
changed the wire, and in its place fcrewed the ball of
four inches diameter, ufed in the firft experiment, hav-
ing now a fmall hole through it. I then put into this
hole a wire, leaving the end, which terminated in a ﬁﬁq\‘\h
point, projecting out only one tenth of an inch beyond
the furface of the ball,and diretly pointing to the ball ¢ :

on
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Advantage of elevated pointed Conduliors. 9
on charging the artificial- cloud, the ball with the point
being firft placed nearly in contact with the ball ¢, it was
then gradually removed; but not at any diftance would
it ftrike to the ball, or the point projecting out of it, The
point was luminous-at the diftance of thirty inches,

froT] EXPERIMENT VI.

;Eif?ry thin g 'rertiain&d' the _f:é'me as in the laft experi-
*Imﬂfit,_e.icépt only that f_ﬁnw prefled in the point, till it
was even with the furface of the four inch ball: on
eharging the artificial cloud, the eleétric fire did now
firike to the ball at any diftance,. from being nearly in:
contact, all the while it was very gradually removed to-
as far as feventeen inches and a quarter, though before.
in the laft experiment, where the point projected from.
the ball only one tenth of an inch, it would not. ftrike at:
any diftance..

EXPERIMENT VI

The apparatus remaining as in the laft experiment, T’
took a ball of three inches and a half in diameter, which.
had a fmall hole throngh it, and {fcrewed it to a hollow
brafs ftem. Then I put into this hole ene end of a wire,
and the other end, which was pointed, projected one inch.

beyond
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beyond the furface of thethiree'inch and half ball. This
ball and ftem, with the 'pointed wire to it, I fixed to a
ftand covered with tin-foil; having a good metallic com-
‘munication with the earth, I placed this ftand fo that the
pointwasdirectly oppofite tothe fide of theartificial cloud,
and exactly at five feet diftance from it: then, on charg-
ing the artificial cloud, the greateft ftriking diftance from
the ball c to the ball of four inches diameter, on the re-
ceiving rod p, was found to be fixteen inches and {feven
tenths, .y | |

€ X'P E RIME NT VUL

Every thing continued as in the laft ﬂh;:nerl.me:*xt nnly
now I drew the wire out of the ball and ftem f{: far that
the point projected nine inches bL}"DHd it: on chargm}g
the artificial cloud, the greateft ftrlkmg ddhmce now was
found to be but {ix inches and eight tenths. |

Now, in order to {fee how far a point, or different fized
balls fixed on the ftand, and having a very {mall fepara-
tion in the metallic communication with the earth,
would vifibly act to carry off the eletric fire of the arti-
ficial cloud, I made the following experiment.

E X P E~-
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BEEE KTTME N IV IX,

I took a ftick of common fealing-wax, and haviag
fixed a {crew to each end, I pafted a {lip of tin-foil the
whole length of the furface, and having made a fepara-
tion of the foil of about one fiftieth of an inch, I fcrewed.
the pointed wire into one end, and the other end of the
wax to the brafs rod, where the ball with the point pro-~
jecting from it was placed in the laft experiment. I alfo
removed the other ftand with the ball, to which the ar-
tificial cloud likewife ftruck in the fame experiment;:
the artificial cloud was then charged, and the ftand being
placed in fuch a manner that the point was directly op-
pofite to the fide of the artificial cloud; it was then res
‘moved till I found the diftance at which the light be-
tween the {eparation of the tin-foil no longer became:
vifible. This diftance of the point on the wax was above:
feven feet, how much farther it might have been lumi--
nous I had no opportunity of trying, this diftance being:
the fartheft I could remove it in 1:113? room, and under
the difadvantage of having the end. of the artificial’
cloud within thirty-three inches of the edge of the wain--
fcoti When a ball of threc tenths of an ineh was putin
the place of the point, the light was vifible at the dif+
tance
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tance of four feet fix inches, but with a ball of three
inches diameter only.at two feet.

EXPERIMENT X,

I took another ftick of fealing wax, one inch and
three tenths diameter, and about ten inches long, and
pafted on it round pieces of tin-foil of half an inch in
diameter, at about half an inch diftance from each other.
One end of this ftick of wax was {fcrewed to the receiv-
ing rod p, fig. 2.3 and into the other end was fcrewed
the pointed wire ufed in the fourth experiment. I then
laid a piece of brafs on this wax, fo as to connect all the
feparations of the round pieces of tin-foil except twos;
then the point of this wire on the wax was Placed nea.rly
in conta¢t with the ball. On charging the artificial cloud
the eleétric fire now ftruck to the point, and c{}_ntmueq
to ftrike to it all the while it was gradually removed to |
the diftance of one inch and one tenth: beyond that
diftance it would not ftrike, but the point continued lu-
minous till it was removed to the diftance of three feet.

s

EXPERIMEN.T XI.

)

The apparatus rémaining as in the laft experiment, I
only took away the piece of brafs which laid on the wax |
' to |
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to connelt the pieces of tin-foil together. The charged
artificial cloud did not now ftrike to the point until it
was removed from the ball ¢ to the diftance of four
inches and a half; it then began to ftrike to it, and con-
tinued ftriking whilft it was gradually removing fome-
times to ten inches; but when the point was removéed
beyond the greateit {triking diftance, the point was not

" luminous as in the laft experiment, except when the ar-

tificial cloud difcharged its eleétric fire out into the air, in
‘a diverging pencil from the ball c¢: then it was lumi-
nous, but at that inftant only. Every time the artificial
cloud ftruck to the point, the electric fire made a beauti-
ful appearance in pafling off between the feparations of
the pieces of tin-foil. I then conneéted all the tin-foil
on the wax {o as to leave no {eparation, then the charged

artificial cloud would not f{trike to the point at any
diftance.

X' PERIMENT XII.

I placed the rod p, with the four-inch ball at the end
as in the firft experiment, this I put on a glafs pillar to
infulate it; then from the rod I made a communication
to the earth, with about three feet of filver wire, which
was only tith part of an inch diameter: on charging

C : the
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the artificial cloud, it ftruck to the ball b, as in the ﬁE{L. ;&i
experiment, v/2. feventeen incheés four tenths. Now as i
the wire was fo fmall which conduéted the ftrake, I.
thought I might be fenfible of its paffage if T held the
wire between my fingers; I accordingly preffed my fin-

gers together, with the wire between, but thére was not

the leaft fenfation; nor fhould I have known it had:
pafled my fingers if I had not feen or heard the ftroke:
from the artificial cloud to the ball with which the wire -

was connected. I then tried if it was vifible in the dark,
but there was not: the leaft appearance of light, except:
where there happened to be kenks in the wire. I:swas .
accidentally very fenfible of one of thofe {parks: for
when I was trying the experiment in the dark, I hap-
pened to get fo near as to receive the ftroke juft on my.
forehead; it made me reel till'l fell againft the wall.  It:
may be proper to-obferve in this experiment;, that if the
fingers are held at a little diftance. from the wire, that a=
fmall quantity of eleétric fire will {trike out to them the: . :
fame as it does when conduéted. off by a larger quantlty '
of metal.

OBSER-~
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OBSERVATION 1I.

From the three firft ¢xperiments it appears, that our
artificial cloud ftrikes at diftances greater as the terminas
tion of the condudtor is more blunted, or as it terminates
with the largeft ball; and that the firiking diftance is lefs
as the end of the conductor tends more to a point; and
in the fourth experiment, that when the end of the con-
ductor is pointed, the point is not ftruck at any diftance

~whatever; but continues luminous to a certain diftance,

carrying off filently the electricity of our artificial cloud.

It feems from thefe experiments, that pointed con-
duétors are to be preferred before thofe terminating with
a large ball, the pointed one depriving the cloud filently
of its ele€lric fire; whereas the ball receives the eleétric
fire in a ftrong {park. And in the fifth experiment,
where a point projeéts but one tenth of an inch from a
ball of four inches diameter, neither the ball, or point
projeéting from it, is firuck at any diftance. 'This feems
to thew the utility of a pointed rod, even if it projects
but a fmall diftance above the higheft part of a building.

The fixth experiment fhews, thata point within the
furface of a ball does not prevent the ball being ftruck.

The feventh and eighth experiments likewife fhew, that
C 2 our
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our artificial cloud ftrikes to a ball of four inches diame-
ter, only at the diftance of fix inches and eight tenths,
when the point is drawn out nine inches from the three
inch and a half ball, placed oppofite to the fide of the : |
artificial cloud; and that when the point projeéts only § ~r
one inch, that then it {trikes to the four inch ball at fix-
~ teen inches and four tenths diftance. | v ehiive
May one not from thefe two laft mentioned experi~
ments conclude, that the more elevated our pointed con=
duclors are, the greater is the chance of preferving our
buildings from the effecis of lightning ¢ |
For here our point being elevated or projeéting nine
inches out of the ball, reprefenting the higheft part of a
building, was found continually depriving our artificial
cloud of its electric fire to fuch a degree (though it was.
kept charging all the time) that it would not ftrike half,
the diftance that it did when the point was elevated only

o v Dl

i L

one inch. |
And from the ninth experiment we learn, that the
conductor terminating in a point ats at a far greater
diftance than one terminating with a ball, in carrying off’
the eleétric fire, or matter of lightning from our artifi-
cial cloud. It muft be further remarked, that though

L ISERS et T “u“'—ﬁh;‘. Lin ..L..I--;L-...

the point was luminous {o far, yet there was no diftance |
whatever at which our artificial cloud would ftrike ta it. }
From "
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| Frﬂm the tenth and eleventh experiments we learn,
-I-that the metallic part of our conductor being feparated
or difcontinued is the reafon that our artificial cloud does
ﬂnke to the point; and that it ftrikes further to the point
as the number of the {eparatmns are 1[1Lreaﬁ:d and that
if the metallic communication with the moift earth be
made compleat, that then our charged cloud will not
ftrike to the point. |
When a conduéor to a bulldmg, terminating in a
point, has been ftruck, I am inclined to think, that there
had not been a com pleaf and fufficient metallic commu-
nication with moift enrfh-; and from all the accounts I
have met with, this feems to have been the caufe of their
having been ftruck. From the twelfth experiment we
learn, that a very fine wire will conduét a ftrong {park.
Fig. 3. reprefents a moveable artificial cloud: it con-
- fifts of a hollow tube of wood, with a ball at each end,
being together about fix feet in length: from each end
was fufpended a light hollow wooden cylinder £x; thefe
wufh the balls and tube were, covered with tin-foil : it
N was p]af:ed with its 'a.lus reftin 12 on two femi-circular hol-
- Jows in a piece of brafs fixed on a glafs 'pill:u'; by which
it was infulated : it moved very eafily on its axis, and was
brought to a horizontal pofition by means of twe move-
able pieces FF.
EXPE-
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EXPERIMEINT Xul

1 ﬁr[’t put this mnveable artlﬁmal cloud into an hﬂn-
zontal pofition, and placed it fo that the brafs on which
the axis rcﬁed was in conta@ with the end of the artifi- H
cial cloud B. Then, under each of the hollow cyhnd&rs i
EE, I placed a ftand GG, having a good metalhc com-
munication with the earth. .~ On one of the ftands there
was put a pointed wire, the fame as was ufed in the
fourth experiment; and on the other, a bI'tlafé ball of
three inches diameter., I then placed the point and ball
each twelve inches from the middle of the bottom of i its
correfpondent hollow cylinder: on charging the artificial i
cloud (which confequently charged the moveable artifi-
cial cloud in contact with it) the point was lummous, it
and the m{weﬂ)le artificial ‘cloud ftill remained in an
horizontal pofition, though there was now. a point under !

one end and a ba.ll under the other; and on ceaﬁng to B
charge the twn c]nuds, it was fﬂund dlreé’tl}' after, that ,
the point had drawn off almoft all the elecric fire fmm
both.,
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EFEXPERIMENT “XIV.

* The two clouds being charged, I'tcok away the ftand
with'the three inch ball én it, the point remained lumi-
nous, and the moveable artificial cloud fill continued
hnrxzontﬂ, not being attracted to the point, thou gh there
was now only the ftand with the pointed wire under one
“end of it, the point having carried of the ele@ric fire as-
in the laft experiment..

EXPERI-MENT XV,

The two clouds being again charged, I replaced the
ftand with the ball on it; and now, inftead of taking away
this ftand, as I did in the laft experiment, I took away
the {tand with the pointed wire on it: the confequence
was, that the end of the moveable artificial cloud was
now attracted down to the ball till it.came to its ftriking-
diftance, where it then dilcharged its electricity on itin a
ftrong fpark (fee fig. 4.).. The moveable artificial .cloud
then receded a little till it was charged, it then was at-
tracted by the ball as before, till it-came to its ftriking -
diftance, when it again dilcharged its eleétricity at once, .
and {o continued {triking and then receding. to a little.

diftance as long as the two clouds were charged.
E.X P.E-
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EXPERIMENT XVI.

The moveable artificial-cloud continuing to ftrike: to

the, ball as in the laft experiment, I now replaced the

ftand with the pointed wire on it; then immediately the
point became luminous, and the moveable artificial cloud

ceafed ftriking to the ball, and foon returned to its hori-

zontal pofition as at-firft (fee fig. 3.).

EXPERIMENT XV

“The apparatus remaining as in the laft experiment,
and the two clouds continuing to be charged, I took
away the ftand with the point; then the moveable arti-
ficial cloud was attracted down to the ball, and ftruck as
before. I then placed the ftand with the point clofe to
the ftand with the ball; on which the point became in-
ftantly luminous, and immediately the moveable artifi-
cial cloud gave over ftriking, foon returning from the

ball and fettling nearly in an horizontal pofition. There -

the point carried oft the eledtric fire as in the thlrteenth
and fourtegnth {:}ipm iments.

O©'BSESERYVATTION,

From the thirteenth experiment, with the point under
one end of the moveable artificial cloud, and a three
inch

= i
hh'\-'! .
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inch ball under the other'end, it feems as if neither the °
ball or point attracted either end; or that they both
equally attracted, or repelléd each end, as'in either cafe
the moveable artificial cloud would remain horizontal.

And in the fourteenth experiment, in order to try
whether the point would attract or repel the moveable
artificial cloud, the ball was taken away, and‘only the
point was left under ene end, as now all the a&ion of the
point either to attract or repel would be exerted on that
end which was now over the point, and confequently
that end fhould either be:attracted down'te it, or repelled
from it: but from the experiment it appears, that the
point drew off all the eletricity filently, without either
attra&ting or repelling the end of the moveable artificial
cloud which was over it, as.it continued horizontal all
the time it was charged.

The fifteenth experiment was made to f{ee if the ball
would either attraét or repel the moveable artificial
.cloud, as in this experiment the ball only was under one
end, and every thing elfe exactly the fame as when the
point only was under. But here we find the effect of
the ball very different-from that of the point; for inftead
of drawing off the electricity filently, as the point did,

without attracting the end of ithe moveable artificial @ -

.cloud; on the contrary, the moveable artificial cloud was
D attracted
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attracted down towards the ball, till it came within ‘itg¢
ftriking diftance, where it difcharged its eleétric fire all
at-.once on:the ball with a loud.and:ftreng fpark. '

And. again,, in:the fixteenthi'experiment, where the:
-ﬁand with the. point is replaced at the other endpwhﬁ{’c
the cloud is attracted down to the ball, it inftantly pre-
vents its ftriking tothe ball by carrying off the eleétric’”
fire as, faft: as; the moveable artificial cloud’ racmves it
from the artificial one.

And from the feventeenth experimentiwe learn, that
when the ftand with thee point is:placed clofe to the ftand: -
with the ball,. whil{t the moveable artificial ' eloud is: -
firiking to it the cloud even in this cafe inftantly ceafes-
to ftrike to the ball, returning from it and foon fettling
nearly in an horizontal pofition..

EX FERI'ME-NT XVIII.

I took off the eylinders £& from the ends of the move--
able artificial cloud (the heightof my room not allowing
them to.be {ufpended in“the following experiments)$ I
then placed it, together with the glafs pillar whereby it
wag infulated, upon another foot of fuch a height that
when the ball ‘at one of the ends was three inches above
the:ball.e at the end of the artificial cloud, then the"

moveable
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moveable artificial cloud was horizontal. "I then placed
the ftand with the point on it at the diftahcerof eighteen
inches, and directly under the ball at the other end (fee
fig. 5.): on charging the artificial cloud, the point was
Juminous; and that end of the moveable artificial cloud
which was three inches above the ball ¢ was attradted
down to it, then receded from it about one dnch, and
thenithe artificial cloud kept conftantly ftriking to it, a
long as it continued to be charged. On ceafing to charge
the artificial cloud, it was found immediately after, that
the point had carried off almoft all the eleétric fire.

EEZPERIMENT X1

Every thing remaining as in the laft experiment, and
the artificial cloud being charged, I took away the ftand
with the point, and placed in its ftead the ftand with the
three inch ball on it, exaétly at the fame diftance as
the point: then inftantly that end of the moveable arti-
ficial .élﬂud', which had continued to be attracted down
near to the artificial cloud, was rei::f.él}ed from it, and at
the fame time the other end was attralted by the three
inch ball till it came {o near as to difcharge its electricity
_on itina ftrong {park. . The end of the moveable arti-
ficial cloud then receded from the three inch ball,

D 2 the
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‘the ‘other end being now attrated by the artificial cloud,.
~which charged it almoft inftantly again; it then receded
with rapidity from it, and difcharged: its ele¢tric. fire on
the ball as-hefore, and thus continued in great motion
receiving ftrong fparks from the artificial cloud;‘and dif~
charging them on the 'bally reprefenting in miniaturea
ftormiof lightning where an eleltrical'cloud. ftrikes inte
another cloud, and that difcharges itfeif on a building
that is without a regular conduétor, or one terminating
with a ball (fee fig. 6.).. GOBTES

EXPERIMENT XXI.

While this ftorm of lightning in mimiature continued,.
I removed the ftand with the three inch ball, and placed -
in its {tead the.ftand terminating with the point; the
point was immediately luminous, and in an. inftant the;'_
artificial ftorm ceafed. '

The end of the moveable, artificial cloud, next the.
charged artificial one, was now attracted to it, as in the.
eighteenth experiment. .

EXPERIMENT XXI

- 'The apparatus remaining as.in the laft experiment, I

unfcrewed the pointed wire from the ftand, and ferewed
it
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it into one end of a ftick of wax of fix inches in length,
with eleven pieces of tin-foil ftuck on it at one fortieth
part of an inch afunder; then I fcrewed this wax with
the point on the ftand, and placed it fo that the point
was directly under the end of the moveable artificial’
cloud, and at eighteen inches diftance as before:. on:
charging the artificial cloud, the moveable artificial:
cloud was firft attracted, then repelled, and fo alternately
as when the ftand with the three inch ball was under;.
but with this difference, that inftead of ftriking in a-
ftrong f{park, as it 'did to the three inch ball, it now
ftruck with a very fmall fpark to the point, the point:
deépriving the moveable cloud of moft of its eletricity as
it approached it, which was very vifibly pafling away be--
tween the {feparations of the tin-foil..

EX-PERIMENTT XXII

Every thing as in the laft experiment, a chain only
being hung on the pointed wire, thereby compleating
the metallic communication with the earth. As foon as
the chain was hung on, the moveable artificial cloud in-
ftantly ceafed ftriking to the point, and the other end of
it was then attraéted to the artificial cloud, which then.
kept conftantly ftriking to it: the moveable artificial

‘ cloud:.
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«loud did n{}t'returﬁ to the point as it did before the
-chain was hung on, as in the laft experiment. '

OBSERYATION,. !

In the eighteenth experiment, where the Iﬁﬂﬁﬂaﬁlﬁ
artificial cloud was intended to reprefent a cloud in i}:§ :
natural ftate receiving electric fire from a charggq c_l_ruud!
we find, that the point deprived it of its electric fire which
it received from the charged one fo faft, that the iLrti_ﬁc;ig]i
cloud could keep conftantly ftriking to the other end,
without repelling it from it; but that in the ninet;entﬁ
experiment, when the ball was under the end ﬂf the
moveable artificial cloud in the place of the point; then,
inftead of the artificial cloud continuing to ﬂ:ri};e;_.tp the.
other end without repelling that end, it now firft attradted
and charged it with ele¢tricity, or the matter of lightning;
then immediately repelled it, and being attracted by the
ball under the other end, it moved down with an ac-
quired velocity, til it came within its ftriking diftance,
difcharging then iits electricity on the ball with a 1011(1.
and ftrong {park, and fo centinued alternately receiviﬁg.
and difcharging its-electric fire on the ball. It being firft
attracted, at which time it received an addit.im_mi quan-

tity of eledtricity, and then repelled till it had difcharged
that
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that additional quantity, is exactly agreeable to all the
known laws of eletricity.

This experiment may poflibly throw fome light on
what we fometimes fee in nature, v/z. one cloud con-
tlrmfng to firike towards the earth a confiderable time;
for thould a cloud in its natural ftate be fo fituated be-
tween a.charged cloud and the earth, it may be firft at--
tracted and 'charged, and then repelled, and if it thould:
be repelled. fo as to come within the attraéting diftance of.
any blunt body with a good or partial conduétor, it would.
then continue to:be attracted till it came within its {trik-
ing diftance, and then difcharge its lightning fuddenly
on it; and if it was not repelled or attracted beyond the
attracting diftance of the chﬁrged cloud, it would again
be attrated to it and charged, then repelled as before,.
and fo may continue receiving and difcharging the light-
ning till. the'charged cloud is nearly exhaufted of its
eleCtricity or matter of lightning.

But if acloud, in its natural ftate, fhould be fo fitnated
within the ftriking diftance of. a charged {ﬂ{md, and at
the fame time within the power of a good metallic con~
ductor terminating in a point; then from thefe experi--
ments it does appear, that the charged cloud would con-

tinue ftriking to the natural cloud, and that would again
part
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part with it filently, by means of the point, without
ftriking on it till the charged cloud is nearly exhaufted.

When we fee a cloud ftriking into another cloud feve-
ral times together, we conclude from all the known laws
of eletricity, that the cloud which firft received the
ftroke muft have difcharged part or the whole of what
it received before it could receive another ftroke.

In the twentieth experiment we find, that though our
moveable artificial cloud was in great motion, receiving
and difcharging its electric fire on the ball, that, on
taking away the ball, and putting the paint in its place, -
the artificial ftorm immediately ceafed.

In the twenty-firft experiment, where the point was
on a ftick of wax, with feparations in the metallic com-
munication with the earth, we find that, even in that
fituation, the ftroke on the point was very fmall to what
it was on the ball with a good communication, great part
of the eleric fire vifibly pafling off as the cloud ap-
proached the point; and when the metallic communica-
tion was made compleat by hanging on the chain, it then
ceafed {triking to the point. |

£EXPE-



Advantage of elevated pointed ConduFors. 29

EXPER.IMENT XXIIT.

‘The tube which 1 before called'the moveable artificial
cloud in the former experiments, from its movin g very
«eafily on its axis, was, by means of two {crews now fixed,
- immoveable, with the ball at one of its.ends above the
ball c at the end of the artificial cloud, at the height of
three inches; and underneath the ball, at the other end,
was placed the ftand with the point, at the diftance alfo
of three inches. The artificial cloud wasthen charged,
and an eleétric fpark ftruck from the ball ¢ at the end
of it to the ball of the now fixed cloud above it, and at the
fame inftant ftruck from the ball at the other-end to the
point at three inches.

EXPERIMENT: XXIV.

The tube ufed in the laft experiment (which I now
again call the moveable artificial cloud from its bemg
made again to move freely on its.axis) was placed exactly
in every refpect.as in the laft experiment; the only dif-
ference was, that it could now move eafily on its axis,
whereas in the laft experiment it was fixed immoveable
at the diftances: on charging the artificial cloud, the
moveable artificial cloud, inftead of receiving a {park,

E and
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and difcharging it on the point, as in the laft experiment,
was now attra¢ted down to the artificial cloud there re-
maining, not {iriking to the point, or returning to it {o.
long as the artificial cloud continued to be charged. .

OBSERVATION.. |

By the twenty-third experiment we {ee,. that if oury
cloud is fixed at a certain diftance between: the arti--
ficial cloud and the point, the fixed cloud, at the in~
ftant it receives the electric {park, direétly difcharges it
again on the point. But in the twenty-fourth experi~
ment, where there is no other alteration than making the
cloud moveable on its axis, the diftances being exactly
the fame, the end of the cloud then recedes from the
point and will not ftrike to it. This twenty-fourth expe-
riment is much. more agreeable to nature than the
twenty-third, for clouds are not fixed but floating bodies.

In order to fee the effect of rods terminating with
balls of different fizes, or terminating with a point, mov-
ing {wiftly under my artificial cloud, I made ufe of the
following apparatus.

In fig. 7. 1 is a hollow tube of wood covered with tin-’
foil, with a heavy weight faftened to one end of this

tube; and at about three inches above the weight was
an
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‘an axis, it was then fufpended by this axis between two
wooden pillars: in this wooden tube was a brafs rod,
which was moveable, fo that a ball or point fixed on it
«could be raifed to the height required.

.- XPTERIMENT XXV.

A ball of one inch and three tenths diameter was
fixed to the under part of the artificial cloud at k, and
then this apparatus was placed under it with a point, the
fwinging rod was held down to the floor, as in fig. 8.
and the point covered: then the artificial cloud was
‘charged by a certain number of turns of the glafs cylin-
der; the {winging rod with the point was then let go,
and pafled {wiftly and very near to the ball under the ar-
tificial cloud at k. This was repeated {everal times, re-
moving the point lower each time till the greateft ftrik-
ing diftance to the point was found, which was generally
one inch and {ix tenths.

EXPERIMENT XXV

The point being removed, a ball of three tenths dia-
meter was placed in its ftead and tried, as the point in
the preceding experiment; the firiking diftance was ge-
nerally found to be two inches and one tenth.

Ez ., E X P E-
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EXPERIMENT XXVII

The three tenth ball being removed, another of one:
inch and three tenths was tried as in the two laft experi--
ments, and the firiking diftance was generally fifteen:
inches, ;

'

But when the weather has been favourable for elec-
trical experiments, I have feveral times had ftrokes to the
point from its paffing {wiftly, and as near-as it could.
without touching the ball, till it was brought down to.
one inch and {feven tenths, then the artificial cloud would
ceafe ftriking to it till it was removed down to three-
inches and five tenths; it would then begin f{triking
again, and continue ftriking to it all the while it was.
removing to the diftance of ten inches and three tenths.

And when the three tenth ball was on in the place of
the point, the artificial cloud would ftrike to it from its
pafling {wiftly, and very near to the ball, and continue
ftriking all the while it was removing to the diftance of
two inches and nine tenths; then the artificial cloud
ceafed ftriking to the ball till it was removed to three
inches and feven tenths, and after that diftance con-
tinued ftriking till it was removed down to ten inches
and eight tenths., But when a ball of one inch and three

| tenths
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tenths was ufed, the artificial cloud has ftruck, as it
- pafled fwiftly, very near to the ball on it, and all the time
it was removed down to fixteen inches, there being no
diftance with this one inch and three tenth ball at
which the artificial cloud left off ftriking, and then be-
gan again; but here with the point and three tenth ball
there were two ftriking diftances, as was before men-
tioned in the {fecond ‘experiment.

This remarkable phenomenon in eleétricity is, I be--
lieve, new to electricians, and may be worthy their con--
fideratien. .

OBSERVATTION.

In the twenty-fifth experiment it appears, that the
point is ftruck by means of a fwift motion; and from the
twenty-fixth experiment, that the ball of three tenths
was ftruck further than the point; and the ball of .one
inch and three tenths, in the twenty-feventh experiment,
at a much .greater diftance. than either, even with the
fwift motion.

From thefe experiments I thould be induced, firft, te
prefer elevated pointed condudtors; next to them thofe
that are pointed, though they project but a little diftance
above the higheft part of the building ; and after them

thofe.
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thofe terminating in a ball, and placed even with the
higheft part of a building, though it does appear from
thefe experiments, that they are more liable to be_ﬁruc,kr,
and likewife have not the property of guarding the dif-
tant parts of a building as elevated points have; but if |
they have a good metalliccommmunication with the earth,
the building might not be hurt, though the lightning
thould ftrike on the conduétor ; yet, I believe, there are not
many who would not {hudder at the tremendous blow,
if they were in a houfe when the conduétor was ftruck.
Thofe conductors which are recommended to be within
the infide of a building, and one or two feet below the
higheft part’¥, are certainly very dangerous, efpecially
for all that part of the building above the conductor.

I was a witnefs of the dreadful effects of a ftroke of
lightning on a houfe that had an accidental partial con-
duftor within the infide of the upper part of the houfe,

It happened to a houfe near Ratcliff Highway, on the
2gth of July, 1775. In the uppermoit room ftood a
large iron triblet, of about three feet in height; the light- ~
ning made its way through the roof of the houfe, throw-
ing off a number of tiles, rending and tearing the laths
and plafter on the infide, to get to the triblet, on ‘which |
it firuck from thence to a hammer, which laid on the

(d) Mr. wiLson’s Letter to the Marquis of rockincHaM, Thil. Tranf :.
vol. LIV, p. 247. '

floor .
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fldor near it: it then made its way, by partial conduétors,
down into the cellar to the leaden pipe, which conveyed
water from the main, and in its way rent the houfe in
various parts, fo as to make it {carcely habitable, It left :
marks of fufion on different metallic utenfils, fome of
which I have now in my pofieflion. If the conduétor
from the triblet had happened to have been made by a -
compleat and {ufficient metallic communication with the
earth, all parts of the houfe below would have been pre--
ferved; but the parts above would have been equally
rent and deftroyed. .

I now beg leave to make a few remarks on Mr. wiL--
SON’s paper, intitled, New Experiments and Obfervations
on the Nature and Ufe of Conduétors. In p. 2. Mr, wIL-
soN mentions, that he had declared his diffent in the
year 1772 againft pointed conductors: I will here copy
part of his diffent as it is in Phil. Tranf. vol. Lx111. p.
48. His words are, ‘“ Every point, as fuch, I confider as
¢ foliciting the lightning, and by that' means not only
‘ contributing to increafe the gquantity of every actual
¢ difcharge, but alfo frequently occafioning a dif chni‘ge
¢ where it might nototherwifehave happened. Whereas, .
¢ if inftead of pointed we make ufe of blunted conduc-
¢ tors, thofe will as effectually anfwer the purpoie of

““con= -
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¢ conveying away the lightning f{afely, wzthnut that ten-
“ dency to increafe or invite it.”

In anfwer to this I can only fay,that, from thefe expe-
riments of mine, the direét contrary appears to be the
fact; that the point, inftead of increafing an aétual dif-
charge, prevents a difcharge where it otherwife would
happen; and that the blunted conductors tend to invite
the clouds charged with lightning.

The eleven fir{t experiments of Mr, WILSONS are in-
tended to fhew, that pointed conductors draw off the
eletricity from a cloud at a much greater diftance than
thofe which are blunted. My ninth experiment proves
the truth of thofe experiments of his; the only difference
13, that in mine the point ated on my artificial cloud at
a much greater diftance; from which it appears, to ufe
his own words, p. 4. ¢ that a charged body is exhaufted
“ of mare of the fluid by a pointed than by a blunted
“ conductor.” In anfwer to his twelfth experiment, and

on to the eighteenth, where the model of the houfe .

moved {wiftly, under his large artificial cloud, and where

the point was ftruck at five inches, and fometimes at a

quarter of an inch further than his three tenth ball/";
I muflt obferve, that I have fometimes {ecen his apparatus

at the Pantheon, with which he made his experiments,

(e) Page 8. :
ftrike
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ftrike as far to the three tenth ball as the point; but in
my experiments I have had it firike ten inches three
tenths to a point, and ten inches and eight tenths to a
three tenth ball; but to a one inch and three tenths balk
it commonly ftruck to fifteen inches, and fometimes to.
fixteen inches. In anfwer to the eighteenth and followin g
experiments I muft obferve, that the fubftitute being
fixed is unnatural; for clouds are compofed of a fluid
matter, moving with the utmoft facility in another fluid
fubftance; and from my twenty-third experiment, where
the {ubftitute was fixed, the point-was ftruck; yet in the
twenty-fourth experiment, where there was noother
alteration. than allowing the cloud to move freely, them
the point was not ftruck. I imagine, if Mr. wiLsoN’s
large artificial cloud at the Pantheon, which was 155
feet long and 16 in diameter, had been properly infu-
lated, and there had been {everal cylinders properly:
mounted. to have charged it, he would have found the
ftriking diftance, and every other of his experiments,.
very different from what he did, particularly thofe where:
his fubftitute was fixed about one inch and a half from:
his large artificial eloud.
My reafons for thus thinking are, that when I placed:
2 {ubflitute of exactly the {fame dimenfions in every re--
fpect as his, and placed it alfo about one inch and a hal#
E from.
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from my artificial cloud, that then the longeft {park that
I could get to a point‘was one inch and one tenth; but
to a three tenth ball it ftruck eight inches and feven
tenths: and what further confirmed me in my opinion
was, that when I placed a brafs cone, half an inch at the
bafe and two inches high, on my artificial cloud, to carry
off part of its electricity, in order to prevent its being
chargedfo high, every thing elfe being the fame, thatthen
Icould get a {troke to the point one inch and one tenth as
before, and fometimes not longer to a three tenth ball;
but to a one inch and three tenth ball the diftance was
lefs, being not-more than half an inch. But when I
made no other difference than taking off the cone from
the artificial cloud, it then ftruck te the point as before,
viz. one inch and one tenth, and to the three tenth ball
eight inches and feven tenths; but to the one inch and
three tenth ball nine inches and one tenth, inftead of
only half an inch, as it did when the cone was on, and
of confequence the conductor not {o highly charged. If
the fubftitute was placed in contact with the artificial
cloud, -then there was no diftance at which it would
ftrike to the point, but only to the balls, as Mr. wiLsoN
obferves was the cafe with his apéarntus. His words are,
p- I11.  So that bringing the two. {ubftitutes into con-
4 tact occafions the fame phenomena that the great cy-
¢ linder

oy
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¢ linder did alonej; that is, the rounded end would caufe
¢ an explofion at a confiderable diftance, and the point
¢ little or none, notwithftanding it was brought clofe to
¢ the fubftitute.”

I muft beg to intrude a little more on your time to
remark ‘on that part of Mr. wiLsoN’s paper, where from
his experiments he feems to conclude, that the lightning
at Purfleet firft ftruck on the point of the rod of the
conduétor, and then, by a lateral part of that ftroke,
ftruck the cramp on the coping ftone. I believe, if he
had examined the fituation of the ftone, and the place
where the cramp was ftruck, he would have found, that
if the lightning had ftruck on the point of the conduc-
tor, that to have produced that effect on the ftone, it
muft after it had ftruck on the point, and pafied down a
quantity of metal, have firuck from the metal u p into the
air, then down again on the cramp, and then again to
the metal it had left, for the {mall dent or hollow made
by the Iightning was on the upﬁer furface of the ftone,
and yet the metallic communication to the earth conti--
nued from the point under the ftone which was ftruck.
It appears more probable to me, from the trifling damage
it did, that the charged cloud had pafled over the pointed
conduétor, and had been exhaufted of a great part of
its eleétricity in pafling; and that after it had pafled,

it
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it was attracted down lower by .a ridge of hills that was
beyond, and that the cloud being out of the influence of’
the point to prevent its ftriking, the end eof the cloud -

might ftrike at an angle in the cramp, and f{o to the me»
tallic part of the conduétor, which was only about {feven
inches below. -

I thall conclude with obferving, that Mr. HENLY and
my{elf had the pointed rod of the condudtor at Purfleet
taken down to examine the point; but we. fuﬁnd no ap=
pearange on it that thewed that it had been ftryck.




























