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LXXXVIL Extraft of a Letter from John
Lining, M. D. of Charles Town, iz
South Carolina, 70 Charles Pinckney, E/gz;
in London : With his Anfwers to feveral
Queries fent to bim concerning his Experi-
ment of Eletlricity with a Kite.

Charles Town, January 14, 1754.
Read May 4, F Nclofed I fend you anfwers to the que-
1754 Hies, which you fent me coneerning the
experiment with the kite. v
Since I made that experiment laft May, I have
not had an opportunity of making any more, having
been confined all the fummer and autumn with the
gout, which perhaps prevented my meeting with the
fame unhappy fate with profeflor Richman. 1In the
London Daily Advertifer, Thurfday 27 September
laft, there is a more particular account of that un-
happy accident. From that account it appears, that
the profeffor had a wire, which came down from the
iron rod, ereGted on his houfe, through the gallery-

ceiling, to an iron bar, which ftood in a glafs vef~

fel, which was filled with water and filings of brafs;
and that the profeflor ftood fo near that iron rod, that
his face was within a foot of it. Now if there was no
wire, that went from that iron rod, or from any part
of the wire above it, into the earth, it is no great
wonder, that the profeflor was killed. 1 fhould be
extremely glad to be informed, whether the iron rod
upon his hoofe, at the time the experiment was

made,
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made, had any communication, by means of metal,
with the earth. For, if it had, there is then more
danger attending thefe experiments than I imagined.
It is likewife faid in that paper, that from the elec-
trical needle, which he obferved, there was no dan-
ger. Iam at a lofs to know what that elerical
needle was, and thould be glad to be informed. I
know, that a magnetic needle placed on a fharp
point upon the prime conductor, as foon as the con-
ducor is fofficiently ele&rified, will move round
with fo great rapidity, that in the dark the electri-
city, thrown off from both poles of the needle, will
appear like a circle of fire,

Anfwers of Dr. Lining fo the Queries fent to bim.

Query 1. In what manner, and of what materials,
was your kite, and the ftring, by which you flew it,
made? and to what height did it rife above the
carth ?

Anfwer. The kite, which I ufed, was made in the
common way; only, in place of paper, I covered it
with a filk, called a/amode, The line was a common
fmall hempen one of three ftrands. A filk line,
except it had been kept continually wet, would not
condu¢t the eleCricity; and a wire, befides other
inconveniencies, would have been too heavy. I had
not any inftrament, whereby I could take the height
of the kite; but, I believe, it was at leaft 250 feet
high. It was flown in the day-time.

Query 2. You fay alfo, « A/l the elerical fluid,
‘¢ or lightning, was drawn from the cloud, and dif-
‘¢ charged in the air; and a greater degree of fere-
¢ nity fucceeded, and no more of the awful mziﬁ;
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« of thunder, before expeéted, was heard.” Now
I thould be glad you would inform us, whether the
ferenity in the air you mention, was fuch, as gene-
rally follows, after the clouds in the fammer thunder-
ftorms have difcharged feveral loud thunder-claps ;
and whether any flathes of lightning appeared in the
fkies, after you had difcharged the cloud of its
lightning by the kite, as commonly do after a thun-
der-ftorm is over in a fummer’s night ? For if there
were no appearance of fuch flathes, then, I think,
your affertion, that a//the ele¢tric fluid, or lightning,
was drawn from the cloud, ftands fully proved; but
if there were fuch flathes after, I conceive there
muft have been fome of the eletrical matter left
behind.

Anfwer, During the time of my drawing the
lightning from the cloud, and for fome little time
afterwards, it rained ; by which means, the body of
the cloud being diminifhed, a greater degree of fere-
nity neceffarily fucceeded ; and the quantity of light-
ning extrated from the cloud, or rather its atmo-
fphere, proved fufficient to prevent any thunder in
town that afternoon ; though there was a great ap-
pearance of thunder before the kite was raifed. But
whether the fame ferenity fucceeded, as frequently
happens after a thunder-ftorm, and whether there
were any flathes of lightning feen in the evening, I
cannot now recollet. If fuch flathes had afterwards
been feen in the fkies, as is common in a fummer’s
evening, efpecially after a thunder-ftorm, thofe might
proceed from other clouds, which had pafled the
qun, at too great a diftance to be adted upon by the

1te.
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If three ele@rified clouds (which we fhall call)
A, B, and C, pafs from weft to eaft, and are fo
ﬁtuatcd to one another, and to this town, that the
cloud B is not only in breadth and length equal to
the area of the town, but vertical over it, having an
eleGtrical atmofphere, which reaches low enough to
be actetl upon by fharp points, either raifed by kites,
or eretted upon the houfes, then the cloud B may
be fo far deprived of its ele@ricity, before it has

affed over the town, as to be incapable of giving
any flathes of lightning, till it meets with other lefs
ele@rified clouds, and approaches very near them.

But the clouds 4 and C, being at too great a diftance,
in their paffage by the town, to be acted upon by
thofe points, fly on in their eledirical ftate, till they
meet with clouds, or other bodies, in a non-eleétric
flate, or atleaft with thofe,which have a lefsdegree of
ele&ncxty If the cloud (fuppofe) A meets, or rather
approaches afterwards near enough, the cloud B,
which was deprived of great part of its eleéricity,
or any other non-electric cloud, it will difcharge at
once part of its electricity into B, or the non-electric
cloud; and if into the latter, Whlc'h we fhall call
D, in that explofion, it will deliver fo much of its
eleGricity to D, as will make an equilibrium in
electricity between them; 7 e. if 4 had 1oo degrees
of eledtricity, and D only its natoral quantity, after
the explofion, each will have §o. Then D is in a
condition to flath into a nen-ele&tric cloud ; but that
explofion will be much weaker than that was from
A; becaufe D, in exploding into a non-eleétric
cloud, will only part with one-half (if thofe two
clouds are of equal dimenfions); thatis with 24 de-

grees
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grees of its eletricity. But if it exploded upon a
houfe, tree, or the like, the loudnefs of that explo-
fion would be equal to the firft; as in this cafe, it
has an opportunity of parting, at once, with its whole
charge of eletricity, which, by fuppofition, was §o.
Hence we fee, that one cle@rified cloud only may be
produdive of many claps of thunder; and that thofe
proceeding originally from that cloud, will become
weaker, as the whole quantity of eleétricity may at
laft be divided amongft many clouds; and from
hence feveral phznomena, which appear during a
thunder-ftorm, and which fucceed it, may be ac-
counted for. If therefore any flathes of lightning
were feen that evening, after the experiment with
the kite, you fee how thofe might be produced, whe-
ther the cloud was deprived of its electricity or not.
Electrified clouds have an ele@rical atmofphere,
as well as the prime-conduétor, when it is eleGri-
fied ; and the diameter of that atmofphere, ceteris
paribus, will bear fome proportion to the fize of the
cloud. My fmalleft prime-conduétor is two inches
and an half in diameter ; and when it is fully charged,
its atmofphere extends to the diftance of about three
feet from the furface of the conductor. How great
then muft the extent be of the atmofphere, which
furrounds a large cload fully elecrified? It perhaps
may extend to many hundreds of feet round the
cloud, and may even reach fo low as to touch the
furface of the earth : And when that is the cafe, a
man, or a rod of metal, placed on a cake of refin on
the ground, may be electrified, and yield fparks of

fire

5D When



[ 762 ]

When a fharp point is prefented to that atmof-
phere, it cannot deprive the cloud of its whole quan~
tity of ele@ricity, except the fharp point be fo near,
that the cloud may explode upon it; and, in that
cafe, the cloud muft have a communication with the
ground, by means of fome non-eleétric body. Sup-
pofe an ele@rified cloud to have an atmofphere,
which extends round it to the diftance of go feet
from its furface ; and let that atmofphere be divided
into three parts 4, B, and C, each 30 feet in dia-
mater : Now if a fharp metalline point (@) erected
on a kite, or otherwife, is placed either vertically or
horizontally in the moft interior part of the atmo-
phere €, that point will continue to at till a quan~

tity
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tity of the lightning is drawn off, equal to the quan<
tity which was contained in that atmofphere, and no
longer. For then the femi-diameter of the atmof-
phere being reduced to 6o feet, every part of it is
above, and not in contact with, the fharp point (2),
and confequently beyond its fphere of action. But
let the fharp point be then advanced into the atmo-
fphere B, and it will a& as before, &',

The truth of this, however contradiGory it may
be, to the general opinion of the aétion of tharp

ints, in drawing oﬂLP the elecricity or lightning *,
may be illuftrated by the following experiment on
the prime-condu®or. Electrify the prime-conduc-
tor in a dark room, and draw back the globe toa
fufficient diftance from the prime-conduor, to pre=
vent its being fupplied with any more eleétricity from
the globe, while you are taking off the electrical
atmofphere with a tharp point. Bring then a fharp
point, either vertically or horizontally, or in any
other direGion, within two feet of the prime-con-
duftor; and the point, for fome time, will appear
luminous. After that light difappears, advance the
point three or four inches nearer to the conductor,
and you will obferve the fame phznomena as before;
and by advancing the point gradually in this manner,
as the light upon it difappears, the point will be al-
ternately luminous and dark, till you have taken off
the whole atmofphere in different laminz. As the

* Mr. Franklin fays, fpeaking of fharp points, ¢ At whatever

¢¢ diftance you fee the light, you may draw off the elerical
“ fire.” page ii.
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point appears more and more luminous, the nearer
that it approaches the prime-condu&or, the ele¢trical
atmofphere may have different degrees of denfity,
being perhaps denfer near the prime-conduétor, and
rarer at a greater diftance from it. If a phial is charg-
ed on the prime-conductor, when this experiment is
made, the light upon the fharp point will be much
greater, and continue longer. :

Query 3. Did you make any trial, at what diftance

ou could kill an animal with a difcharge of the
ele@rical fluid from the key or the bottle fufpended
toit?

Anfwer. 1 have not hitherto had an opportunity
of making any fuch experiments with the kite. But
as to the firft, 1 apprehend, that no animal could be
killed by the difcharge of any quantity of ele&ricity
accumulated on the key ; as the key in that experi-
ment an{wers the fame end as the prime-condu@or,
and, like it, is capable of receiving only a certain
charge of eletricity, except the lightning flows down
the %ine too faft, or the kite be fo near the cloud
that it may explode, when one ftanding on the
ground approaches the key to draw fparks from it:
but fuch an explofion would probably be fatal to the
operator.

When a phial is fufpended to the key, after it has
received its charge, if you let it continue hanging on
the key, the furcharge will fly off from the hook of
the phial, and the phial, when charged in'that man-
ner, will not give a greater fhock than if it had been
charged in the common way with the globe.

J. L.
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