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IX. An Account of fome Elecirical Experiments, oy Mr.
William Swift, ## 4 Letter to John Glen King, D. D.
F . RQ S.

REV. SI, S
Read Jan. 29. T BE G leave to lay before you an account of
s an electrical apparatus, which I have con-
trived, to thew the different effects of points and balls at
the upper terminations of conductors, to fecure houfes
and magazines of powder from damage by lightning. I
have reprefented the clouds, which are added to my ma-
chine, by interpofing three feet of water infulated, in-
ftead of continuing the metal from the prime conductor;
this I apprehend to be analogous to the natural clouds,
though it is not in the leaft neceflary for the experiments
1am firft going to mention, the refults of which are not
affeted by one method more than the other.

The clouds being charged flide on a frame with a
graduatéd edge; and, as they pafs the length of the
frame, they make five revolutions round their own axis;
for they are reprefented by a femi-circle, the radius of
which is eighteen inches, confequently the extent of it
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156 Myr. sWIFT’s decownt of

is nearly four feet and a half, and is
formed with materials well covered with
metal.. I place three houfes, ftanding in
the ftate of nature (not conneéted with
the cufhion) at a certain diftance from
the frame, and equally diftant from each
other, as may be feen in the fketch a,
B, C, each houfe has a conduétor, and is
conneéted with magazines of powder, a,
b, ¢;.the reafon for making the clouds a
femi-circle is, that when turned. back
they may be charged from the machine,
without affedting, or being affected by,
the points or balls on the. tops of the
houfes a, B;.and.c;.and, by means.of their motion round
their own axes, I can-increafe or diminifh at pleafure the
velocity, which is afcc;rtained by the graduated edge of
the frame. I.fix an ele@&rometer on one of the cone
ductors of the machine, and put points for the upper
terminations of . the conductors of the houfes.

Having thus prepared the machine, the femi-circular
cloud being turned back, that is, within; the machine is
charged till the index of the ele@rometer rifes upwards
of 9o°; the cloud being then put in motion, as it flides
along the frame, revolves over the houfe a, with its
length of 4% feet; inits paflage it empties itfelf, the elec=
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trometer falling to o, but not the leaft explofion is per~
ceived. The cloud then turning back in its progreflive
motion in the frame, is charged again while it pafles on
to B3 at which point, by means of its motion round its
axis, it revolves over the conductor B; it empties itfelf,
the ele¢trometer falls, and no explofion is perceived: the
fame thing happens in the paffage over the houfe c.
The machine remaining in the pofition -as before, T
place balls of a quarter of an inch diameter, at the upper
terminations of the conductors of the houfes a, B, ¢, and
with thefe balls, the experiments proceed almoft as be-
fore; that is, the matter paffes off with a little hiffing
noife, and now and then it gives a flight explofion, the
fimallnefs of thefe balls differing little from points; but
when I place balls of three-quarters of an inch diameter
inftead of the fmall ones, the cloud, every time it paffes
over them, makes one or more explofions, and fires the
magazines 4, 4, ¢; and, notwithftanding that, the index
of the eleGtrometer does not defcend above 20° and
ftarts up again as fuddenly as it fell.
1f balls are fafer at the upper ends of conductorsthan
points, it thould follow, that the larger the balls are, the
greater the fecurity; but from all thefe experiments I
never found a fhock with a point, and not always with a
very {mall ball: but the eletrical matter paffes off
X2 filently
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filently with the points, and fo entirely, that the eletro-
meter falls to 5°.  With Dballs a quarter of an inch dia-
meter, indeed, it pafles off with a little hifling noife, but
this {fcldom amounts to a fhock: but with balls three-
quarters of an inch diameter an explofion conftantly hap-
pens, and the magazines are fired.

To put this matter {lill more out of doubt, I place a
ballof nine inches diameter on one of the conduétors, and
the cxplofion is very violent, always more certain; and
yct the machine does not difcharge itfelf, for the ele€tro--
meter falls not more than 20°.

The next experiment I make with the-water conduc-
tor is, placing the houfes a, i;, G, in a negative ftate, by
connecting them with the cufhion of the machine, or
with the outfide of a battery: when the cloud is charged
and pafles over the houfes, with points at the upper end
of their conductors, there is no explofion; the points
feem to draw off all the ele@rical matter during the paf-
fage of the clouds of four feet and a half long: but
when, in this pofition of the houfes, balls of three-quar-
ters of an inch diameter are placed inftead of points,
there is a fmall explofion, and a confiderable r¢/iduum of
the matter is left in the battery. I then change the in-
fulated water for wire to compleat the circle: on the
paflage of the clouds over the houfes there is a confi-.
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derable explofion, whether points or balls are the upper
terminations of the conductors of the houfes; but no
refidunm is left in the battery.

Hence appears the difference of effect, whether the
houfes ftand in a ftate of nature, or in a negative ftate;
and whether the conductors be made complete with
wire, or water infulated.

I have by fixteen years practice been convinced how
difficult it is to draw general conclufions from any elec--
trical experiments, and therefore it becomes me to pro-
pofe my conjeétures-with the greateft diffidence ; but, I
apprehend, the refult of many experiments fhew that
points at the upper termination of conductors gradually
diminifh or draw off the ele¢trical matter, {o as to pre-
vent any damage to the buildings on which they are
placed, by preventing a violent explofion; and that, on
the contrary, balls, though perhaps they will repel the
electrical matter.in fome degree, yet from that very cir-
cumftance, probably, the explofion, when it happens, is
violent, and attended with danger.

I.am, &c.
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