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LI El&rical Experiments, with an Az-

tempt to account for their feveral Pheno-

mena 5 together with fome Obfervations on
"Thunder-Clouds, 4y John Canton, M. 4.
and F.R. S.

Experiment 1.

Read Dec. 6, R OM the cieling, or any convenient

1753 part of a room, let two cork-balls,
¢ach about the bignefs of a {mall pea, be fufpended
by linen threads of eight or nine inches in length, fo
as to be in contact with each other. Bring the ex-
cited glafs tube under the balls, and they will be fe-
parated by it, when held at the diftance of three or
four feet; let it be brought nearer, and they will
ftand farther apart ; intirely withdraw it, and they will
immediately come together. This experiment may
be made with very fmall brafs balls hung by filver
wire; and will fucceed as well with fealing-wax made
cleCrical, as with glafs.

Experiment 2.

If two cork-balls be fufpended by dry filk threads,
the excited tube muft be brought within eighteen
inches before they will repel each other; which
they will continue to do, for fome time, after the
tube is taken away.

- As the balls in the firft experiment are not infu-
lated, they cannot properly be faid to be electrified :
but when they hang within the atmofphere of the

excited
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excited tube, they may attrac and condenfe the elec-
trical fluid round about them, and be feparated by the
repulfion of its particles. 1t is conjecturd alfo, that
the balls at this time contain lefs than their common
thare of the elecrical fluid, on account of the repel-
ling power of that which furrounds them ; tho’ fome,
perhaps, is continually entering and paffing thro’ the
threads. And if that be the cafe, the reafon is plain,
why the balls hung by filk, in the fecond experiment,
muift be in a much more denfe part of the atmo-
{phere of the tube, before they will repel each other.
At the approach of an excited ftick of wax to the
balls, in the firft experiment, the ele&rical fire is
fuppofed to come through the threads into the balls,
and be condenfed there, in its paffage towards the
wax : for, according to Mr. Franklin, excited glafs
emits the elerical fluid, but excited wax receives it.

Experiment 3.

Let a tin tube, of four or five feet in length, and
about two inches in diameter, be infulated by filk ;
and from one end of it let the cork-balls be {ufpended
by linen threads. Ele@rify it, by bringing the ex-
cited glafs tube near the other end, fo as that the balls
may ftand an inch and an half; or two inches apart :
then, at the approach of the excited tube, they will
by degrees lofe their repelling power, and come into
contact ; and as the tube is brought ftill nearer, they
will feparate again to as great a diftance as before:
in the return of the tube they will approach each
other till they touch, and then repel as at firft. If
the tin-tube be elerified by wax, or the wire of a
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charg’d phial, the balls will be affeted in the fame
manner at the approach of excited wax, or the wire
of the phial.

Experiment 4.

Ele&rify the cork-balls as in the laft experiment
by glafs; and at the approach of an excited ftick of
wax their repulfion will be increafed. The effect
will be the fame, if the excited glafs be brought to~
wards them, when they have been eleGrified by wax.

The bringing the excited glafs to the end, or edge
of the tin-tube, in the third experiment, is fuppos’d
to elecrify it pofitively, or to add to the elerical
fire it before contained 5 and therefore fome will be
running off through the balls, and they will repel
each other. But at the approach of excited glafs,
which likewife emits the eleCtrical fluid, the difcharge
of it from the balls will be diminifh’d; or part wil}
be driven back, by a force ating in a contrary di-
retion; and they will come nearer together. Ifthe
tube be held at fuch a diftance from the balls, that
the excefs of the denfity of the fluid round about
them, above the common quantity in air, be equal to
the excefs of the denfity of that within them, above
the commeon quantity contain’d in cork; their repul-
fion will be quite deftroy’d. But if the tube be
brought nearer ; the fluid without, being more denfe
than that within the balls, it will be attracted by
them, and they will recede from each other again.

When the apparatus has loft part of its natural
fhare of this fluid, by the approach of excited wax to
one end of it, or is elecrified negatively ; the electrical

fire
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fire is attratted and imbib’d by the balls to fupply
the deficiency ; and that more plentifully at the ap-
proach of excited glafs, or a body pofitively eleGtrified,
than before; whence the diftance between the balls
will be increafed, as the fluid furrounding them is
augmented. And in general, whether by the ap-
proach or recefs of any body ; if the difference be-
tween the denfity of the internal and external fluid
be increafed, or diminifthed ; the repulfion of the balls
will be increafed, or diminifhed, accordingly.

Experiment 3.

When the infulated tin tube is not elerified, bring
the excited glafs tube towards the middle of it, fo as
to be nearly at right angles with it, and the balls at
the end will repel each other; and the more fo, as
the excited tube is brought nearer. When it has
been held a few feconds, at the diftance of about
fix inches, withdraw it, and the balls will approach
each other till they touch ; and then feparating again,
as the tube is moved farther off, will continue to re-
pel when it is taken quite away. And this repulfion
between the balls will be increafed by the approach
of excited glafs, but diminithed by excited wax ; juft
as if the apparatus had been eleétrified by wax, af-
ter the manner defcribed in the third experiment.

Experiment 6.

Infulate two tin tubes, diftinguithed by A and B,
{o as to be in a line with each other, and about half
an inch apart ; and at the remote end of each, let a
pair of cork balls be fufpended. ‘Towards the middle
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of A, bring the excited glafs tube ; and holding it a.
fhort time, at the diftance of a few inches, each pair
of balls will be obferved to feparate : withdraw the
tube, and the balls of 4 will come together, and
then repel each other again; but thofe of B will
hardly be affe¢ted. By the approach of the excited
glafs tube, held under the balls of 4, their repulfion
will be increafed : but if the tube be brought, in the
fame manner, towards the balls of B, their repulfion
will be diminifhed.

In the fifth experiment, the common ftock of
electrical matter in the tin tube, is fuppofed to be
attenuated about the middle, and to be condenfed at
the ends, by the repelling power of the atmofphere
of the excited glafs tube, when held near it. And
perhaps the tin tube may lofe fome of its natural
quantity of the electrical fluid, before it receives any
from the glafs ; as that fluid will more readily run
off from the ends or edges of it, than enter at the
middle : and accordingly, when the glafs tube is with-
drawn, and the fluid is again equally diffufed through
the apparatus, it is found to be electrified negatively :
For excited glafs brought under the balls will increafe
their repulfion.

In the fixth experiment, part of the fluid driven
out of one tin tube enters the other ; which is found
to be elecrified pofitively, by the decreafing of the re-
pulfion of its balls, at the approach of excited glafs,

Experiment 7.

Let the tin tube, with a pair of balls at one end,
be placed three feet at leaft from any part of the
room, and the air render’d very dry by means gf a
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fire: ele@rify the apparatus to a confiderable degree ;
then touch the tin tube with a finger, or any other
conductor, and the balls will, notwithftanding, con-
tinue to repel each other ; tho’ not at fo great a di-
ftance as before. |

The air furrounding the apparatus to the diftance
of two or three feet, is fuppofed to contain more or
lefs of the eleérical fire, than its common fhare, as
the tin tube is electrified pofitively, or negatively ; and
when very dry, may not part with its overplus, or
* have its deficiency fupplied fo fuddenly, as the tin ;
but may continue to be electrified, after that has been
touch’d, for a confiderable time.

Experiment 8.

Having made the Torricellian vacuum about five
feet long, after the manner defcribed in the Philofo-
phical Iranfaétions, Vol. xlvii. p. 370. if the ex-
cited tube be brought within a fmall diftance of it,
a light will be feen thro’ more than -half its length :
which foon vanithes, if the tube be not brought
nearer; but will appear again, as that is moved far-
ther off. - This may be repeated feveral times, with-
out exciting the tube afrefh.

This experiment may be confider’d as a kind of
ocular demontftration of the truth of Mr. Franklin’s
hypothefis ; that when the ele@rical fluid is con-
denfed on one fide of thin glafs, it will be repel-
led from the other, if it meets with no refiftance,
According to which, at the approach of the excited
tube, the fire is fuppofed to be repelled from the
infide of the glafs furrounding the vacuum, and to
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be carried off thro’ the columns of mercury ; but, as
the tube is withdrawn, the fire is fuppofed to return.

Experiment o,

Let an excited ftick of wax, of two feet and
‘an half in length, and about an inch in diameter,
be held near its middle. Excite the glafs tube, and
~ draw it over one half of it; then, turning it a little
about its axis, let the tube be excited again, and
drawn over the fame half; and let this operation be
repeated feveral times: then will that half deftroy
the repelling power of balls ele@rified by glafs, and
the other half will increafe it.

By this experiment it appears, that wax alfo may
be ele@rified pofitively and negatively. And it is pro-
bable, that all bodies whatfoever may have the quan-
tity they contain of the elerical fluid, increafed, or
diminithed. The clouds, I have obferved, by a great
number of experiments, to be fome in a pofitive, and
others in a negative ftate of electricity. For the cork
balls, electrified by them, will fometimes clofe at the
approach of excited glafs; and at other times be fe-
parated to a greater diftance. And this change I have
known to happen five or fix times in lefs than half
an hour; the balls coming together each time, and
remaining in conta& a few feconds, before they re-
pel each ather again. It may likewife eafily be dif-
cover'd, by a charged phial, whether the electrical
fire be drawn out of the apparatus by a negative
cloud, or forced into it by a pofitive one: and by
whichfoever it be ele@rified, thould that cloud either
part with its overplus, or have its deficiency fupplied
fuddenly, the apparatus will lofe its electricity : which
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is frequently obferved to be the cafe, immediately af-
ter a flath of lightning. Yet when the air is very
dry, the apparatus will continue to be eletrified for
ten minutes, or a quarter of an hour, after the clouds
have paflfed the zenith; and fometimes till they ap-
pear more than half-way towards the horizon. Rain,
efpecially when the drops are large, generally brings
down the eleCtrical fire : and hail, in fummer, I be-.
lieve never fails. 'When the apparatus was laft elec-
trified, it was by the fall of thawing fnow ; which hap-
gened fo lately, as on the 12th of November; that

eing the twenty-fixth day, and fixty-firft time, it
has been ele@rified, fince it was firft fet up; which
was about the middle of May. And as Fahrenheit’s
thermometer was but feven degrees above freezing,
it is fuppofed the winter will not intirely put a ftop
to obfervations of this fort. At London, no more
than two thunder-ftorms have happened during the
whole fummer: and the apparatus was fometimes fo
ftrongly eleCtrified in one of them, that the bells,
which have been frequently rung by the clouds, fo
loud as to be heard in every room of the houfe (the
doors being open), were filenced by the almoft con=-
ftant fltream of denfe ele@rical fire, between each
bell and the brafs ball, which would not fuffer it to
ftrike.

I fhall conclude this paper, already too long, with
the following queries:

1. May not air, fuddenly rarefied, give electrical
fire to, and air fuddenly condenfed, receive electrical
fire from, clouds and vagours paffing through it ?

2. Is not the aurora borealis, the flathing of eleri-
cal fire frem pofitive, towards negative clouds at a

great
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great diftance, through the upper part of the atmo-
fphere, where the refiftance is-leaft?

LIV. Extraét of a Letter from Profeffor Bofe,
of Wittemberg, zo the Right Honourable
George Earl of Maccleshield, Pr. R. S.
with Obfervations thereupon, by Mr. Wm,
Watfon, F.R. S. |

Wittemberg, Auguft 1, 1753,

Read Dec. 6,7 N the beginning of Auguft 1742, after

1753 great and continued rains, many of our
rivers overflowed their banks, and covered the neigh-
bouring grounds, more or lefs according to their le-
vel, to a confiderable diftance: and the quantity of
water was f{o great, that in fome places it was not
difcharged for more than a week. More particularly
the river Unftrut in the territory of the landgrave of
Thuringue required a very great time to empty itfelf,
not only as that river runs over a large tract of coun-
try, but alfS as between Artern and great Jena, where
this river joins the Sale, its bed in feveral places is
very much confined.

When the inundation was abated, it was obferved
from the little city Laucha quite up above Artern, not
only upon the fields and meadows, but alfo upon the
bufhes and trees, that there was a green and very tough
vifcous flime, which by the help of a ftick could be
drawn out to two or three ells in length. The fub-
feqnent heat of the fun dried this matter, and it ap-

peared like wool upon the bufhes; but the fields,
when



