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pid ; that what, little more than a year
ago, we conceived to be the e plus
ultra of our inquiries, is now regarded
as mere rudiments.

I1. It were trefpafling too much upon
you, to recount the great number of
experiments I have made; for which
reafon I thall only take notice of fuch,
as are either in them{elves ftriking, or
tend to illuftrate fome propofition.

III. At the beginning of laft fum-
mer, I caufeda machine to be made for
ele&trical purpofes; the wheel whereof
was four feet in diameter. In the peri-
phery of this wheel, were cut four
‘grooves, correfponding with four globes
of ten inchesdiameter, which were dif-
pofed vertically at about three inches
diftance from each other. One, two,
or the whole number of ‘thefe globes
might be ufed at pleafure. They were
mounted upon {pindles of two inches
diameter, and their mean motion round
their axis was about eleven hundred

times
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times in aminute. Asit is next to im-
poflible to have thefe globesblown and
mounted perfe@ly true, I orderd the
leather cuthions, with which they were
rubbed, to be ftuffed with an elaftic
{ubftance (curled hair) that the globes
in their rotations might be as equally
- rubbed as poffible.  You might like-
wife caufe the globes to be rubbed by
the hands of your afliftants; but un-
der a certain treatment (of which here-
after) the cuthions excite equally ftrong.
The leather cufhions were now and
then rubbed over with whiting. Asa
minute detail of the parts of this ma-
chine would take up too much of your
time, I have herewith laid before you a
draught thereof.

IV. 1lined one of thele globes to a
confiderable thicknels with a mixture
of wax and refin, in order to obferve
whether or no the eleétricity would be
the fooner or more firongly excited
but 1 found no difference in the power

B: of
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of this globe from the others, which
were without this treatment.

V. The power of ele@ricity is in-
- creafed by the number and fize of the
elobes to a certain degree, but by no
means in proportion to their number
and fize; therefore as the bodiesto be
eleérified will contain only a certain
quantity of eletricity, of which more
largely hereafter; when that is acquir-
ed, which is fooneft done by a num-
ber of globes, the furcharge is diffipat-
ed as faft as it is excited.

VI. After the globes had been a few
times ufed, I found mylelf mafter of a
much greater quantity of eledrical
power with much lefs labour to myfelf,
than when I ufed only tubes. Icould
attra&t and repel light fubflances at a
much greater diftance than before 5 fire
{pirits of wine, camphire, and all other
{ubftances, whofe vapours were inflam-
mable, with great cafe and at any di-
ftance, with non-ele@rics placed upon

originally-
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origma}ly-ele&rlcs I could fire them,
I fay, atall times ; though not equally

eafy, when the weather was motift.
VIL. 1 difcover’d with this machine,
and communicated to feveral mem-
bers of this fociety, feveral of the ex-
periments faid to be firlt made by AZ
le Monmer at Pars, before the letter
communicating them was received by
our moft worthy prefident from thence.
VIII. I order’d another machine to
be made for a friend of mine, which
carried a globe of fixteen inches dia-
meter. I united the power of this
large globe with that of three of the
others before mention’d, and found
the ftrokes from the excited non-
ele@rics not encreafed according to
my expeftation. In two exPenmcnts
indeed, where the diflipation of
the whole power of thefe olobes
was vifible as faft as it was excited,
the effet of this additional globe
was very confiderable. The firft was,
| B3 when
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when two pewter plates were held, one
in the hand of an ele@rified man, and
the other by one ftanding upon the
floor; when thefe plates were brought
near each other, the flathes of perfectly
pure and bright flame were {o large
and fucceeded each other {fo fait, that,
when the room was darkened, I could
diftinétly {ee the faces of thirteen peo-
ple, who ftood round the room. The
otherwas from a piece of a large blunt
wire hanging to the gun-barrel ; from
the end of which, when eleérified, and
any black * non-cledtric unexcited was

brought

¥ In the courfe of thefe obfervations, whenever
T mention either originally-eleétrics or non-eleétrics,
I always underftand the whole genus of each. Thus
when I mention 2 man placed upon originally-elec-
-trics, I am indifferent, whether he is fufpended,
either in lines of dry filk, hair, or wool; or (which
.is much more convenient) if he ftands upon glafs,,
wax, reflin, pitch, fulphur, &c. or upon different
mixtures of thefe, if of a fufficient thicknefs. As we
are now mafters ot a greater electrical power than
herctofore; 1 have found the eleCtricity pervade,

though in very fmall quantity, originally-electrics
of above four inches diameter,
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brought near, thoughnot near enough
to caufea fnap, a bruth of blue lam-
bent flame, totally different from the
former, was very confpicuous when the
room was dark, of more than an inch
long and an inch thick. 1 mention
that what is held near the bottom of
the wire thould be black, becaufe then
you fee this flame more fharp. Here
the phofphoreal fmell might be per-
ceived at a confiderable diftance. If
the back of your hand was brought {o
near this wire as to occafion a {nap,
and thefe {naps were received for fome
time, you would feel them like fo
many punctures upon your fkin, occa-
fioning red {pots, which have lafted
four and twenty hours,

IX. If, when a perfon is elerified,
he brings his hand upon the cloaths of
one that is not ; they both have a fen-
fation exactly refembling that of many
pins running into the skin, which con-
tinues as long as the globes are in mo-

b4 tion,
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This is moft perceptible when the
cloaths areof thin woollen cloth or filk,
animal fubftances; lefs {fo, when of lin-
en or cotton, which are vegetable.

X. If fome oil of turpentine is fet
on fire in any veflel held in the hand
of an ele@rified man,  the thick {moke
that arifes therefrom received againft
any non-ele@ric of a large {urface,
held in the hand of a fecond man
{tanding upon an ele@rical cake ; this
fmoke, I fay, at a foot diftance from
the flame, will carry with it a fufficient
quantity of elecricity, for the fecond
man to fire any inflammable vapour,
The electrical ftrokes have been like-
wife perceptible upon the touching the
fecond nan, when the non-ele@ric
held 1n his hand has been in the fmoke
of the oil of turpentine between feven
and eight feet above the flame. Here
we find the {moke of an originally e-
leétric. a conduéor of electricity.

X1 Likes
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XI. Likewife if burning fpirit of
wine be {ubftituted in the place of oil
of turpentine, and if the end of an
iron rod in the hand of the {econd man
be held at the top of the flame, this
fecond man will kindle other warm
{pirits held near his finger. Here we
find that flame condud@s the eleétricity,
and does not perceptibly diminifth its
force.

XII. Thefe two experiments de-
monfirate, that the opinion of thofe is
erroneous, who fuppofe the ele&rical
cffluvia to be of a {fulphureous nature ;
and that thefe themfelves are fet on
fire at the Inapping obferv'd, when
you bring non-electrics unexcited to
thofe that are. 1f their opinions were
true, the ele@rical effluvia fhould be
deftroyed by the flame in both the
preceeding experiments; the contrary
of which is obferved. _

XIII. I now proceed to take notice
of that furprizing effe@, that extraor-

dinary
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dinary accumulation of the electrical
power in a vial of water ; firft difcover-
ed by profeflor Mufchenbroek, a man
born to penetrate into the deepeft my-
fteries of Philofophy: and I hope I
{hall ftand excufed, if I enter into a
minute detail of the circumftances re-
lating thereto. The experiment is, that
a vial of water 1s {ufpended to a gun-
barrel by a wire let down a few inches
intothe water through thecork; and this
gun-barrel, fufpended in filk lines, isap-
plied fo nearan excited glafs globe, that
fome metallic fringes inferted into the
gun-barrel touch the globe in motion.
Under thefe circumftancesa man grafps
the vial with one hand and touches the
gun-barrel with a finger of the other.
Upon which he receives a violent thock
through both his arms, efpecially at
his elbows and wrifts, and a-crofs his.
breaft. This experiment fucceeds beft,
ceterts paribus,

1. When the air is dry,
2. When
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2. When the vial containing the wa-
ter is of the thinneft glafs,

3. When the outfide of the vial is
perfeétly dry, |

4. In proportion to the number of
points of non-ele@ric conta&t. Thus
if you hold the vial only with your
thumb and finger, the fnap is fmall;
larger when you apply another finger,
and increafes in proportion to the gralp
of your whole hand.

5. When the water in the vial is
heated ; which being then warmer than
the circumambient air, may not occa-
fion the condenfing the floating vapour
therein upon the furface of the glafs.

X1V, From thefe confiderations it
1s to be obferv’d, that this effe@ arifes
from ele&rifying the non-eleéric wa-
ter, included in the originally-eleéric
glafs; fo that whatever tends to make
the outfide of the glafs non-elecric by
wetting it, as a moift hand, damp air,

or
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or the water from the infide of the vial,
defeats the experiment by preventing
the requifite accumulation of the elec-
trical power. - _

XV. That a gun-barrel is abfolutely
neceflary to make this experiment fuc-
ceed, is imaginary; a {olid piece of
metal of any form is equally ufeful.
Nor have 1 yet found that the ftroke is
in proportion to the quantity of elec-
triied matter ; having obferved the
ftroke from a Sword as violent as that
from a gun-barrel with {everal excited
iron bars * 1n conta& with it.

XVI, I have tryed the effe¢t of in-
creafing the quantity of water in glaffes
of different fizes, as high as four gal-
lons, without in the leaft increafing the
ftroke. If filings of iron are {fubftitut-
ed in the room of water, the effe®

1S

* If, of fix men touching each other and ftanding
upon originally-electrics one touches the gun-barrel,
the whole are ele€trified ; all thefe then muft be con-
fider’d, asfo much excited non-ele@ric matter. From
the aggregate of all thefe, not more fire is vifible up-
on the touch than from either of them {ingly.
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is confiderably leflen’d. If mercury;
much the fame as water ; the ftroke is
by no means increafed in proportion to
their fpecific gravities, as might have
been imagined *. |
XVIL The vial fhould not be lefs
than can conveniently be grafped. I
generally make ufe of thofe, which
hold feven or eight ounces, and fill them
about four ffths with water; and the
iroke from one of thefe, under the
fame circumftances, is equally firong
with that of a Florence flask held in
the hand, which I have fometimes
made ufe of ; though the glafs of this
laft is equally thin with that of the
vial, and the quantity of water four
times as much. That the ftroke there-
fore is not as the quantity of water e-
le&ri-

# In this experiment and in others, wherein we
affert that the ftroke is not increafed in proportion to

the quantity of electrified matter ; it muft always be
underftood, that the excited non-eleétrics themfelves
are touched without being contained .in originally-
ele&rics, as waterin the glafs: for otherwife (as will

hereafter be fpecified) the effeéts of different quan-
tities of matter will be very different,
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le@rified, is evident from this experi-
ment. This fa& does not depend up-
on my judgment alone, but likewife
upon the opinions of feveral learned
members of this {ociety, who have ex-
perienced the greaterand lefs quantity
of water.

XVIIL If a dry twig of birch orany
other wood be run through the cork
inftead of the metallicwire, the ftroke
is not greater than is ufually felt from
the gun barrel without the application
of the water. The ftroke 1s likewife
leflen’d, if the vial is held in the hand
- with a glove on.

XIX. After the gun-barrel and vial
have been fufficiently excited, which
is done in a few feconds, the furcharge
is difflipated ; fo that the continuing
the motion of the machine ever folong
after the faturation is compleat, does
not increafe the eleGrical force.

XX. The force of the ftroke from
the ele@rified vial does not increafe in

I propor-
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proportion to the dimenfions of the
glafs, or the number of globes em-
ployed. Thavebeen ftruck as forcibly
with one vial from a globe of feven
inches diameter, as when T made ufe
of, ‘at the fame time, one of {ixteen
inches and three of ten. T'have been
lately informed, that at Hamburgh a
fphere was employed for this purpofe a
Flemzfb ell in diameter, without the
expeted increafe of power.

XXI., When the vial is well ele@ri-
fied and you apply your hand thereto,
you fee the fire flathes from the out-
fide of ‘the glafs wherever you touch
it, and crackles in your hand.

XXIL Thevial may be ele@rified by
applying the wire therein to the olobe
in motion ; after which, if itis grafp-
ed m one hand and the wire touched
with a finger of the other, the ftrokeis
as great as from the gun-barrel. If
you only bring your finger near the
end of the wire without touching it,

you
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-you obferve the fame brufh of blue
flame, as from the wire hanging to
the gun-barrel, before taken notice of.
This inftantly difappears upon touch-
ing the wire, though you do not re-
ceivea thock, unlefs at the fame time,
you grafp the vial,

XXIIL If you grafp the vial with
your hand and do not at the fame time
touch the wire, theacquired eleétricity
of the water is not diminifhed. So that,
unlefs by accident or otherwife the wire
is touched, the ele@rified water will
contain its force many hours, may
be conveyed {everal miles, and after-
wards exert its force upon touching the
wire.

XXIV. If, when the machine is in
motion, the vial is hung upon the
gun-barrel, no increafe of the ftroke is
perceived upon touching the gun-bar-
rel with your finger, unlefs at the fame
time the vial is taken in the hand.

XXVELL;
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" XXV. If, when the gun-barrel and
vial are excited, you gralp the vial
with one hand, and touch the gun-bar-
rel with a picce of any metal held in
the other, the fhock 1sas great in your
arms as though you touched the gun-
barrel with your finger; but not t the
leaft thock is felt, if, inﬁead of metal,
you touch the gun-barrel with a piece
of dry wood.».

XXVI. 1 have felt a very great
ftroke, when 1 hung two vials to the
gun-barrel, and grafping them both,
brought my forehead near it. The
thock then was fo violent, thatl{eem-
ed ftunned, as though firuck on the"
head with a great ftick, and I have
never fince chofe to repeat this experi-
ment. This increafe of the ele@rical
force was owing to the additional vial,
whereby the pointsof non-eleétric con~
ta¢t were augmented.

XXVII. Likewife if a perfon placed
upon  originally-electrics, grafps two

C vials,
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vials, as beforemention’d; anda {econd
perfon, ftanding upon the floor, touches
any part of his body, a very{light ftroke
only is perceived. But if the fecond
perfon, while the globes are in mo-
tion, places one of his fingers upon
the hand, or any part of the naked
body of the firft, and at the fame time
touches the gun-barrel with his other
hand ; both feel a thock equal to that
jult now mention’d, but more toler-
able, becaufe not feltin the head, in the
arms only and a-crofs the breaft. In
this experiment, it is notneceffary that
the outlide of the glaffes held in the
hands fthould be dry, as in the former
experiments ; becaufe, whatever by
the moifture is communicated to the
man, is {topped by the originally-elec-
trics, upon which he is placed. If in-
ftead of his hand you gently touch the
firft perfon’s cloaths, you only perceive
a {mall ftroke upon your finger ; but
if you prefs his cloaths clofe to his body,

2 you
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you frequently perceive a double ftroke:
the one, flight from his cloaths; the
fecond, a violent thock from his body.

XXVIII. Upon {hewing fome experi-
ments to Dr. Bewvss to prove my afler-
tion, that the ftroke was, cererss pars-
bus, as the pointsof contact of non-elec-
trics to the glafs; that ingenious gentle-
man has very clearly demonftrated it
likewife by the following experiment.
He wrapped up two large round-bel-
lied vials in very thin lead fo clofe as to
touch the glafles every where, except
their necks. Thefe were filled with
water, and corked, witha ftaple of {mall
wire running through each cork into
the water. A piece of ftrong wire a-
bout five inches long, with an eye at
cach end, was provided, and at each
end of this, hung one of the vials of
“water by the {mall ftaple running
through the cork. A fmall wire loop
then was faftened into the lead at the
bottom of each vial, and into thefe

| C2 loops
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loops was inferted a piece of flrong
wire like the former. If then thefe
vials were hung a-crofs the gun-barrel
and eleérified, and a perfon ftanding
upon the floor touched the bottom
wire with one hand, and the gun-barrel
with the other, he received a moft vio-
lent thock through both his arms and
a-crofs his breafft. |

XXIX, Thefe vials may be conceal-
ed, and the thock be more univerfal
in the following manner : The vials
may be placed in a corner of the room,
and any thing laid over them, {o as
not to touch the upper wires ; then a
very fine wire muft be {ufpended to the
gun-barrel, and faftened to the upper
- ftrong wire. A fecond piece of {mall
wire, of a fufficient length to reach
from the vials almoft under the gun-
barrel, muft be faftened to the lower
{trong wire, and this may be concealed
under a floor-cloth. © The vials then
are eledrified ; and if a perfon, placing

his
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his foot upon the floor cloth over the
wire which comes from the bottom of
the vials, touches the gun-barrel, he
receives a moft terrible fhock. The
firt time, 1 experienced it, was, when
the vials were fully ele@rified, and both
my fect were placed upon the wire.
Upon receiving the firoke from the
gun-barrel upon my finger, it feemed
to me, ufed as I am to thefe trials, as
though my arm were ftruck off at my
{houlder, elbow, and wrift; and both
my legs, at the knees, and behind near
the ankles, So'that to try the effe@s
of this experiment, you muft be care~
ful of not ele@rifying the vials too
much. If a dozen or more of thefe
vials or one very large bottle, were co-
vered over with thin lead in the above
manner, and ftrongly ele@rified; and
this ele@ricity were difcharged by a
man at once in the manner here men-
tion'd, 1 fhould dread the confe-
- quences,

C 3 XXX, We
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XXX. We muft obferve, that this
{hock is not felt, unlefs the wire, com-
ing from the hottoms of the bottles, is
tonched s : and then not, if the thoes
are dry, and of confequence originally-
eleGric, In this experiment we {ee the
effe&s of the increafe of the points of
contact; and it feems the more fur-
prizing to thofe, who are not acquaint-
ed with the caufe, when the wire iscon-
cealed undera floor-cloth, that the mov-
ing of their feet only one inch, {hould
occafion them, all other circumftances
apparently the {ame, to feel a violent
thock or none atall. A thick carpet,
inftead of a fioor cloth, is liable to pre-
vent the {uccefs of this experiment, for
the fame reafon asdry fhoes. This ex-
periment may aptly enough be called,
the {pringing an electrical mine.

XXXI. If, in the former experi-
ment, the lower {fmall wire is faften’d
to an iron rod ; and if, when the vials
are ever fo ftrongly excited, that rod

15
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is held in the hand of a man ftanding
upon the floor, and with it he touches
the gun-barrel, he perceives no fhock,
for reafons prefently to be affigned.
But if he takes this iron rod in one
hand, and touches the gun-barrel with
the other, he then is violently ftruck.
We muft here obferve, that the vio-
lence of the ftroke is always felt inour
bodies, in proportion to the loudnefs
of the explofion, and the quantity
of fire {een: therefore, as both thefe
are equally perceptible, whether the
ele@ricity pafies only through the iron,
as in the firft of thefe inftances; or
through our bodies equally with the
iron, asin the fecond; we conclude,
that in both there is the fame degree
of ele@rical force. By the firft of thele
methods, you are capable of making

thers {fenfible of the eledrical force,
without feeling it yourfelf. This ex-
periment, as well as the laft, will ad-
mit of infinite variation,

C 4 XXXII, If
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XXXIL If aman, ftanding upon an
cle@rical cake, takes the vial fufpended
to the oun-barre!l in his hand, by thefe
means he acquires fome ele@rical pow-
er; for, if under thefe cirumftances
he touches the gun-barrel, he only re-
ceives a {licht firoke. If then, with-
out having had any communication
with unexcited non-eleé&rics, hetouches
the gun-barrel again, the globes being
yet in motion, he receives no ftroke at
all.

XXXII, If to the gun-barrel an
egg, cither raw or boiled, is fufpended
by a piece of wire, and a perfon, graip-
ing the eleérified vial in one hand,
brings the palm of his other near the
bottom of the egg; at that inftant he
receives a {mart ftroke, and his hand
feems full of a more red fire than 1s
ufually obferved. In this experiment,

the ftroke is more confined to the hand "

without thocking the arms, than when
you touch the gun-barrel itfelf ; it more

refem=

. el
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refembles a ftroke over the hand with
a ferula.

XXXIV. If any number of people
ftand upon originally-ele@rics, and
communicate with each other by any
non-eleéiric ‘medium, efpecially me-
tal, they are by thefe meansall equally
eleGtrified ; and if a perfon, ftanding
upon the floor, and kolding the vial of
water hanging to the gun-barrel in his
hand, touches the perfon furtheft from
the gun-barrel, the whole number re-
ceives a {hock equal to any one touch-
ing the gun-barrel {ingly.

XXXV. If anumber of perfons, how
great {oever, ftand upon the ground,
communicating with each other asbe-
fore, the firft of which grafps the vial
and the laft touches the gun-barrel, the
whole number receive a thock like the
former. 'This, we are informed, Monf.
le Mowunser at Paris communicated
through a line of men, and other non-
electrics, meafuring nine hundred toifes.

' | XXXVI. Seve-
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XXXVI. Several experiments fhew,
that the electrical force always de-
{cribes a circuit; e. g. if a man holds
the eleérified vial in one hand and
touches the gun-barrel with the other,
‘he feels the thock in no other parts of
his body than in his arms and a-crofs
his breaft. So that here we fee the
electrical power darts reéZzffimo curfu
between the gun-barrel and vial. This
is more particularly demonftrated by
the following experiment, in which,
though the twolines of perfons may be
of any length, we only fpecify that
each confifts of four, for the fake of
peripicuity.

XXXVII. Of one line, let A touch
the gun-barrel, ftanding upon wax,
and communicate with BC D like-
wife ftanding upon wax. Of the other
line, let 1 take the ele&rified vial in
his hand and joyn with 2, 3 and 4,
all ftanding upon the floor. If, under
thefe circumftances, the firft line is e-

le@rified,

—
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le@rified, and 4 touches D, all eight
are ftruck through. If 4 touches G
D though eleérified feels nothing, and
the remaining feven are ftruck ; fo that
here D is left out of the circuit. 1f 4
touches B, only fix feel the {hock, and
C and D feel nothing; and thus you
may proceed to A, who muft always
neceffarily feel, if either him{elf or any
of his line is touched. If, when both
lines are as before mention’d, D
touches 3, 4 is left out of the circuit,
and the remaining f{even feel the ftroke.
If C touches 2, the circuit confifts of
five, D, 3 and 4 being, though under
the fame circumftances, left out: al-
ways obferving, however thefe circuits
are diverfified ; that A, who touches
the gun-barrel, and 1, who holds the
vial, are certain to feel the ftroke.

XXXVIIL. This experiment my be
reverfed, the lines being as before, in
the following manner, “wherein likes

wife this circuit is always obfervable.
Let
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Let A touch the gun-barrel as before,
and D hold the wire of the ele@rified
vial in his finger. Let 4 grafp the vi-
al, and 1 touch B; then A feels no-
thing, being left out of the circuit, and
the other {even areftruck. If 4 touches
C, then A and B feel nothing, the
circuit confifting of the remaining fix.
But it is to beobferved, as in the for-
mer experiment, that 4 who graips
the vial, and D who holds the wire,
muft of neceffity be always in the cir-
cuit, I have been the more particu-
lar in this matter, as it demonftrates
the courfe of the electrical power to
be in the moft dire& manner, between
the gun-barrel and the ele@rified vial.

XXXIX. Likewife if a perfon,
ftanding upon an originally-ele&ric,
touches the gun-barrel with his right
hand, a piece of wire being placed
round his left leg, and a fecond perfon
ftanding likewife upon the wax, takes
hold of the extremity of this wire;

then
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then let another perfon, ftanding upon
the floor and grafping the eleérified
vial, touch any part of the fecond per-
fon’sbody. Upon this touch, the fecond
perfon is fhook as ufual ; but the firft
feels the ftroke only in his left leg and
right arm, the neareft courfe of the e-
lectrical power.

XL. If any number of perfons com-
municate by pieces of wire, and ifany
one of them brings together the ends
of the two pieces of wire in his hands,
upon the gun-barrel’s being touched
he will perceive no' ftroke. But if the
ends of the wires are but a quarter of
an inch afunder, he will be fhook in
~ both his arms ; ‘becaufe then his body
will become part of the circuit,

XLI. If, when any number of per-
fons joyn hands, or communicate by
any metallic medium ftanding on the
floor, one grafps the vial and joyns
with the reft : Upon the gun-barrel’s
being touched by the laft perfon of the

line,
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line, the whole number are ftruck ; and
he who grafps the vial as forcibly as
the reft. But if two vials are employ-
ed, and he grafps them both, with a
piece of wire of fufficient length held be-
tween his fingers, which wire touches
both vials, and it’s end is taken hold of
by thefecond perfon of the line ; if then
the laft perfon touches the excited
gun-barrel, all in the line are violently
ftruck, except the perfon, who grafps
the vials; but he feels little or nothing
of the ftroke.

XLII. The ftroke is very violent;
when a wire is put round the naked
head, or under the peruke; and the
perfon, gralping the vial, touches the
gun-barrel with the end of the wire;
or if he holds the wire between his
teeth.

XLIIL If a perfon, ftanding on the
eletrical cakes with gold or filver lace
upon his coat, takes hold of the gun-
barrel; and another perfon grafping

the
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the eleérified vial touches the bottom
of the lace, the perfon eletrified, if he
holds down his head, feels the blow
under his chin. The lace in this in-
ftance has the fame effeés as a piece of
metal ; at the end of which, if placed
in the fame manner, you would ne-
ceflarily feel the {troke.

XLIV. I now proceed to thew, by
what fteps, in my inquiries into the
nature of ele@ricity, 1 difcovered, that
the glafs tubesand globes had not the
ele@rical power in themfelves, but
only ferved as the firft movers and de-
terminers of that power.

XLV. Several months f{ince, I ob-
{erv'd that by rubbing a glafs tube,
while {tanding upon a cake of wax, in
order, as 1 expected, to prevent any of
the eleétrical power from difcharging
itfelf through me into the floor ; con-
trary to my expectation, that power was
{o much leflen’d, that no {napping was
to be obferved upon another’s touch-

lﬂg
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ing any part of my body. Butifa perfon
not ele&rified held his hand near the
tube whilft it was rubbing, the {nap-
ping was very fenfible. ~ This 1 {hew-
ed to feveral members of the Royal So-
ciety and others, who did me the ho-
nour to vifit me. Afterwards I met
with an experiment of the fame kind,
in a treatife publifh’d by profeflor Bo/e,
entitled, Recherches fur la canfe et fur
la veritable teorze de J’E:’effrécézé, which
that ingenious gentleman fays, had
given him great trouble by its oddnefs.
The experiment is, that, if the electri-
cal machine is placed upon originally-
eleérics, the man who  rubs the
globes with his hands, even under thefe
apparently favourable circumftances,
gives no fign of being electrified, when
touched by an unexcited non-ele&ric,
But 1f another perfon, ftanding upon .
the floor, does but touch the globe in
motion with the end of one of his
fingers, or any other non-eledric, the

perfon
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perfon rubbing is inftantly cleétrified,
- and that very ftrongly. The folution
of this phznomenon, {eemingly con-
trary to the already difcover'd laws of
ele@ricity, had terribly tormented him
But however he has given us the follow-
ing, which he modeftly calls a plau-
fible {fubterfuge rather than a {olution,
viz. that a power cannot act at the
fame time with all its vlgem when
one part of it is already employed ; as
a horfe, who already draws an hun—
dred pounds, cannot draw an additio-
nal weight as freely as if he had not
been loaded at all. That the hand ex-
cites the virtue already in the {phere ;
therefore if the fame power impreg-
nates the man, there remains none for
the globe. That the virtue of the
globe then cannot be communicated
at the fame time to the man, by whom
it is created. That he, who gives it,
cannot receive it himfelf. From thele,
and fuch like confiderations, itappears
(e



e

to him ; that the man upon the ground,
who holds his fingers to the globe in
motion, inftead of his diminifhing its
eledtrical force, throwsthat force back
again over the man,who excited it, That
the finger in this cale feems to operate
as an elecric per /¢, and drives back the
electrical power,

XLVI. 1 have {feen an account * of
Mr. Allamand, lately printed at the
Hague ; wherein he takes notice of
this phznomenon. He tells us, that as
part of the ele@rical power of the
globes pafies oft by the frame, upon
which the globes are mounted, into
the floor and diffipated thereby ; he
conceived, that if the machine, and
the man who rubbed the globe, were
placed upon pitch to prevent this dif-
fipation, the fire of elericity would
be more firong. But the confequence
is extremely odd and unexpeéed ; for

the

* Bibliotheque Britannique pour les Mois de Fanvier,
Fevrier, ¢t Marsy 1947,
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the contrary happens; and the eleétri-
cal power is confiderably diminifhed,
and fometimes thereis even noneat all.
XLVIL I tried this experiment {e-
veral times with my machine, and the
man, who turns the wheel thereof,
mounted upon theeleétrical cakes, If the
air was dry and the machine placed at
fome diftance from non-ele&rical {ub-
ftances, as the fides of the room, chairs,
and fuch like; after one or two {mall
{naps, the gun-barrel, fupported by filk
lines and hanging in conta& with the
globes, would, though the machine
were in motion a confiderable time,
attrat no light fubftances nor emit
any fire. This induced me to con-
ceive, that the elecrical power was not
inherent in the glafs, but came from
the floor of the room; and if the fa&
were {o, the gun-barrel fhould fnap
upon my touching any part of the ma-
chine. The confequence fully an-
{wer'd my conje@ures; for while I ftood-
D % HPQI]
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upon the floor, the globes ftill in mo-
tion, I put one hand upon the frame
of the machine, and touched the gun-
barrel with one of the fingers of my
other. Upon this fire iflued, and the
fnapping continued as long as I held
my hand upon the machine, but ceaf-
ed upon taking it off. This at once
proved to me, that the eletrical fire
pafled from the floor through my body
to the machine. I then order’d the man
to put one of his feet from the wax
upon the floor ; which, as foon as he
complied with, cauled the eleéricity to
{nap at the gun-barrel, and thisceafed
upon his replacing his feot. Here I
found that the ele@rical power came
through the man ; and that in thefe in-
ﬁallfi‘.“s, either my{elf or the man who
touched the floor with his foot, were to
be regarded as an additional part of the
machine communicating with the
floor. Thefe confiderations led me to
make the following experiments.

XLVIII,
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XLVIIL If my conjectures were well
founded, and if the elecrical power,
the man and the machine being placed
upon originally eleérics, went through
my body to the machine, a fine wire
held in my hand at a few inches di-
ftance ought to be attrated by any
part of the machine. This fucceeded
accordingly, but the attraction latted
a very {mall {pace of time, and the
wire again hung perpendicularly from
my finger, though the globes continu-
ed in motion. This induced me to
believe, that the gun-barrel, and the
other non-ele@rics {ufpended in con-
tat with the globes, would only con-
tain a certain quantity of the ele@ri-
cal zther; and if this were the cafe,
the attration of the wire to the ma-
chine would be continual, if the elec-
trical power found again a communi-
cation with the floor, as the wire was
the only canal of communication be-
tween the floor and the machine.

D ; Where-



' [38 ]

Whereupon 1 placed one of my fingers
upon the gun-barrel, and held a wire
‘near the machine with my other hand,
and found, that as long as my finger
continued upon the gun-barrel the wire
was attracted, but no longer.

XLIX. Here we find, thatone caufe
of the ele@rical attra@ion is the cur-
rent of the ele@rical zther fetting to
the machine through the wire : and
thiscurrent is ftopp’d from two caufes ;
one when there is no difcharge thereof
from the gun-barrel, the accumula-
tion being complete ; the other, when
other currents are opened, that Is,
when the machine is touched in other
parts.

L. In thele, and the fubfequent ex-
periments, I always f{uppofe the air
very dry; for if it is not, and the filk
lines, which fupport the non-eleétrics,
are wetted thereby, the ele&rical
power will be difcharged along them,
and the wire will be conftantly attrac-

ted,



[ 39 ]

ted, as I have frequently on purpofe
exPenenced and this difcharge is in
proportion as the lines are more or lefs
wetted.

LI. If a man ftands upon the machine
- placed uponoriginally-eleétrics, and the
oun-barrel with the other non-eleétrics
are {ufpended as ufval in conta& with
the globes, no electricity is obferved in
that man: but if a wire hanging to the
wain{cot of the room touches the gu I
barrel, or a man ftanding upon the
floor '1pphes his finger thereto, the
upon the machine emits fire copioufly;
and either himielf, or the man who
turns the wheel of the machine, fires
inflammable {ubftances. But this eftcé
is no longer oblervable, when the wire,
&’c. are removed from touching the
gun-barrel. So that in this experi-
ment, theufual courfe of the ele@ricity
is inverted ; and that power, which in
moft other 1n[’cances is brought byfhc,

wood-work of the machme to the globes
Dy and
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and by them difcharged upon the gun-
barrel, is now brought by the wire to
the gun-barrel, and from this the globes
throw itall over, not only the machine,
but any non-cle@ric in conta& with
it, if the eledricity is ftopp’d. In this
experiment, if an iron rod ftanding
upon the floor, is inclined againft the
loops of the filk lines, which fupport
the gun-barrel, in {uch a manner as
not to touch the gun-barrel ; the elec- |
trical fire, which pafles from the iron
rod to the gun-barrel, inftead of be-
ing [upplied conftantly, comes in by
{napping {o long as any unexcited non-
ele@ric communicates with the ma-
hine, but ceales upon its being re-
moved. And if the airis very dry, and
none of the eleciicity conduéted down
the filk lines. the {napping from the
iron rod to the gun-barrel will fre-
quenily correipond to the touching of
the wooden machine with your ﬁngﬁ'rs,
and ftop upon your taking them off;

And
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And this experiment will look much
like magic, even to thofe who are ac-
quainted with the operations of electri-
city ; for if the perfon who turns the
wheel of the machine, and ftands upon
the cakes, be properly inftructed ; up-
on your bidding the gun-barrel {nap,
he only puts the toe of his thoe upon
the floor, and it {naps immediately, and
continues {napping as long as he keeps
it there; but if you order it to ceafe
{papping, he almoft imperceptibly re-
places his foot upon the cakes, and
it, ceafes. This may be repeated as
often and as long as you pleafe., To
corroborate this conjeGture further,
and to prove that the eleétrical power
is by the means of* the iron rod con-
ducted from the floor to the gun-bar-
rel ; light fubftances laid upon any part
of the machine thould be driven off,
provided that the electrical blaft is par-
ticularly determined to that partof the
machine, where thele light {fubftances

arc
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are laid; and this fa@ is determin’d
by experiments,

LII. Many experiments demon-
ftrate, that if the ele&ricity is not
ftopp’d, no fign of its prefence either
by fire or attra&tion is obfervable in the
non-ele@ric bodies fufpended to the
globes. That is, although ever fo great
a quantity be determined by the globes
over thefe bodies, the electricity pafiecs
off from them pleno r1vo to the floor,
from whence it came, But if the elec-
tricity is ftopped, it is then accumu-
lated upon thefe non-eledtrics; but
this can be done only to a certain de-
gree, asis manifeft from a former ex-
periment. And 1if, when this power
is accumulated, a man ftanding upon
the floor touches now and then the
non-ele@rics with his finger ; the elec-
tricity, which is here accumulated,
fnaps; and the fire is always obferv-
able. But this fnapping is not, when
the eleérical power pafles off continu-

ally,
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ally, as from a piece of blunt wire
hung to the fufpended gun-barrel and
the hand of a man brought near it
“without touching ; whereby the elec-
trical power becomes vifible like a fine
blue cone of flame, with its point to-
wards the wire. When the hand is
placed at a proper diftance, the blaft,
like that of cold air, is therefrom very
manifeft, If you do not determine the
eleCricity by thefe means toa point, the
diffipation of it is general and from all
parts of the excited non eleétric; but
if you do, by bringing your hand near
the wire as beforemention’d, you {ce
the manner of its being difcharged in-
to the floor, and fo into the earth.
Thefe facts being {o, if my concep-
tions are true, that the glafs globes
circulate the eletrical fire, which they
receive from their fri¢tion againft the
cuthions or the hand of a man, and
which is conftantly fupplied to thefe
laft from the floor ; the ingrefs of the

ele@rical
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, ele@rical fire, if the machine, &’c. are
placed upon ele@rics per /2, ought to
be vifible, as well as the egrefs under
the fame circumftances ; and this is de-
monftrated by experiment. For, if
while any unexcited non-electrics touch
the gun-barrel, the globes being in mo-
tion, you bring your finger or a piece
of wire near any part of the wood-
work of the machine, but more efpe-
cially the iron axis of the wheel ; you
obferve the bruth of blue flame
fet in from it to the wood-work.
We always obferve in this experiment,
that the lambent flame from the end
of the wire paffes diverging into the
machine, and this continues {o long as
the gun-barrel is touched. So that
here, the office of the globes exactly
tallies with that of the heart in ani-
mals ; which, as long as the quantity
of blood is fupplied, propels it into
the arteries, and thefe all over the
fyltem; or that of the pump in hy-
drofiatics. In the fame manner, by

2 the
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the attrition of glafs tubes, the
ele@rical power is brought from the
body of the man who rubs the tube,
and he is conftantly taking in a fupply
from the floor.

LIII. Whatl here call the ele&rical
@ther, is that atmolphere which fur-
rounds both excited originally-electrics
and excited non-eleétrics. That this
1s extended to a confiderable diftance,
appears from a fine thread or piece of
cotton-grafs-{feed and being attracted at
{ome feet diftance from them, as far
as which, it is prefumed, this atmof-
phere extends. Here indeed it is only
perceived by its effects upon thefe light
{ubftances. But at the brufh of flame
from the end of the wire before men-
tion'd, from fome bran lying upon a
flat piece of metal in conta@® with ex-
cited non-ele@rics, your hand being
held over it, and in many other expe-
riments; it becomes manifeft to your
feeling as a blaft of cold wind. You:

. feel
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feel it likewife in a lefs degree, when
a glafs tube is well excited, and brought
near your face. 1f no unexcited non-
ele@ric is near, this atmofphere feems
to be determined equally over all the
excited non-eleérics in conta& with
the machine; but if a non-ele&ric un-
excited is brought near, the greateft
part of it is determined that way; and
hereby the attraction at any other part
of thefe excited non-eleGrics 1s.con-
fiderably diminifhed. Hence thecaufe
of the repulfion of eleéricity, which
does not operate, until the electrical
zther is futhciently accumulated. This
ele@rical repulfion is flrongeft in thofe
parts of the excited non-eleétrics, where
unexcited non-eleétrics are brought
near them ; for by thefe the ele@rical
blaft, which otherwife is general, is
particularly determined to the floor. -

LIV. Before I proceed further, I
muft beg leave to explain what I call
the accumulation of clecricity, To

put
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put a fimilar cafe: as we take it for
oranted, that there is always a deter-
minate quantity of atmofphere {ur-
rounding the terraqueous globe; we
_conceive, when we {ee the mercury in
the barometer very low, that there then
is a lefs accumulated column of this
atmofphere impending over us, than
when we fee the mercury high. In
the like manner, when we oblerve that
the ele@rified gun-barrel attracts or re-
pels only very light {fubftances at a very
{mall diftance; or that the fnap and
fire therefrom are {carcely perceptible ;
we conceive then a much lefs quantity
of electrical atmofphere furrounding
the gun-barrel. This power being more
or lefs, we call the greater or lefs de-
gree of the accumulation of eleéricity.
This is only attainable to a certain
point, if you ele&rify ever fo long;
after which, unlefs otherwife direéted,
the diflipation thereof is general, The
vial of water of Mufchenbrock feems

capa-
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capable of a greater degree of accu-
mulation of ele&ricity, than any thing
we are at prefent acquainted with : and
we {ee, when by holding the wire there-
of to the globe in motion, the accu-
mulation being complete, that the fur-
charge runs off from the point of the
wire, as a brufh of blue flame. A me-
thod has been difcovered here by a
gentleman, (Mr. Canton) by which
the quantity of accumulated elericity
may be meafured to great exaétnefs,
The manner of meafuring is this, When
the vial is fufficiently eleérified by ap-
plying the wire thereof to the glafs
globe, and which is known by the ap-
pearance of the brufh of flame at the
end of the wire, as before mentioned ;
hang a flender piece of wire to the {uf-
pended gun-barrel, for this purpofe
detached from the globes. Upon your
applying the wire of the eleGrified vial
to that hanging to the gun-barrel, you
perceive a {mall fnap; this you dif-

charge
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charge by touching the gun-barrel with
your finger, which likewife {naps: and
thus alternately ele@rifying and dif-
charging, you proceed until the whole
ele@ricity of the water is diffipated ;
which fometimes is not done, under an
hundred. difcharges. If you do not dif-
charge the ele@ricity every time, the
{fnaps from the wire of the ele@rified
vial to the gun-barrel are fcarcely per-
ceptible. In proportion to thenumberof
ftrokes, you eftimate thequantity of the
acquired eleéricity of the water. That
you could by ftopping the ele@ricity,
excite non-eleétrics : and by accumu-
lating their power, make them exert
more force than originally-elecrics
~ would at any point of time, was that
capital difcovery of the late Mr. Gray;
and is to be regarded as the balfis,
upon which all the prefent improve-
ments of our knowledge in elec-
tricity are founded; and ’till which
difcovery, although fome of the ef-
fets of eleCtricity were obferved a-

L, bove
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bove two thoufand years ago *, little
progrefs was made. |

I.V. The ele@rical =ther is much
more {ubtile than common air, and
paffes to a certain depth through all
known bodies. It pafles moft readily
through metals, water, and all fluids
except reflinous ones; then animal
bodies, dead or alive, in proportion as
they are more or lels wet ; then ftones,
wood, and earths, It pafles to a cer-
tain thicknefs only through refins, dry
animal fubftances, wax, and glafs. For
this reafon bodies are called ele@rics per
/&, or non-eleétrics ; not only for their
rubbing the ele@ricity from other bo-
dies, but likewife as they permit more
or lels of the ele@rical =ther to pafs

through

* Theophraftus who lived above three hundred™
years before the date of the Chriftian ®ra, takes no-
tice of amber and the Lyncurium attradting not only
ftraws and fhavings of wood, butalfo thin pieces of
copper and iron. See Theophraftus o€ viv albay. v,
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through them. This xther has not
only the property with air of moving
light fubftances; but it {feems to have
another, and that is elafticity.

LVI. That this fluid is more {ubtil
than common air, is more particularly
demonftrated by its pafling through
feveral glafles at the fame time;
through any one of which, though e-
ver {o thin, air cannot pafs. It like-
wife pafles, asI have mention’d before,
through all known bodies, except origi-
nally ele@rics, and even through thefe to
certain degree. It’s elafticity is proved
by its extending itfelf round excited
eledrics, and excited non-eleétrics to a
confiderable diftance; as well as by its
increaﬁng the motion of fuids. This
13 demontftrated by the experiment with
= (mall glafs fiphon where the elafti-
city of the electrical @ther overcomes
the attra&ion of cohefion : T have fre-
quently obferved this experiment does

not operate, unlefls the greateft part,
E 2 if
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if not the whole ele@rical blaft, is de-
termined to the floor through the wa-
ter, by bringing fome unexcited non-e
leétric near the long leg of the fiphon +.
The ftream through this flender tube
is moft complete, when the non-elec-
tric is brought near, {o as when the room
1s fomewhat darken’d, the ftream of
watet appearsasa {tream of blue flame,
much like that from the blunt wire.
This ftreamis ftopped, either by touch-
ing any part of the non-ele@rics in con-
ta¢ with the globes; by placing the
machine and the man who turns the
wheel upon ele@rics per /e, by which
the currentof the ele@rical zther, from

the

+ There 1s one inftance, where the water will run
off in a full ftream without bringing a non-ele@ric
unexcited near the long leg of the fiphon ; and that
is, by fufpending a vial of water as ufual to the gun-

barrel by a wire, and by letting a glafs fiphon through
the cork into the water. When this vial is fufficiently

electrified, the water therein runs off in a full ftream,
though no non-eleCtric unexcited is near; becaufe
then the current of water through the fiphon is the

only way, by which the furcharge of the eleCtricity
can be diffipated.
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the floor to the machine is prevented ;
or by removing the non-ele@ric from
the leg of the fiphon, by which the
diffipation of the elecrical xther from
the excited non-ele@ric becomes ge-
neral. So that we find, that although
we can repel licht bodies from many
parts of excited non-cle@rics at the
fame time ; the whole force of the e-
le&rical current is neceflary, to drive
off fo ponderous a fluid as water. May
we likewife not infer the elafticity of
ele@rical zther, from the ingrefs of the
blue flame from the end of a blunt
wire held near the axis of the wheel, or
any part of the wood-work of the ma-
chine, after the revolutions of the globes
are ceafed ? Certainly we {ee an infiux
of eleérical fire to all bodies, until
their determined quantity is reftored.
Is not the elafticity of this ther de-
ducible likewife, from the violent thock
we feel in our bodies in the experi-
ments with water?

_ E 3 LVII.
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LVII. There feems to be a quan-
tity of this zther in all bodies : hence
the reafon, why though the machine
is placed upon ele@rics per /2, a {nap
or two, as I mentioned before, is ob-
ferv’d upon touching the gun—barre]
when the machine has been {fometime
in motion : but after thefe no more is
perceived, if the filk lines are very dry,
and the ele@trical {upporters of the ma-
chine are of a requifite thicknefs. As
{oon as any non-ele@ric unexcited
touches the machine, this lofs is imme-
diately reftored. As the ele&rical
@ther, as has be¢n fpecified, is an ela-
itic fluid ; ‘wherever there is an accu-
mulation thercof, there is an endea-
vour by the neareft unexcited non-e-
leclric to reftore the wguilibrium. The
retloring of this eguilibrium, 1 take to
be the caufe of the attra&ion of excited

glafs tubes and globes, as well as that
of excited non-ele@rics ; for here the
hlaft of ele@rical @ther wnf’cantly {ets

I n
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in from the neareft unexcited non-e-
le@rics towards thofe excited, and car-
ries with it whatever light bodies lie in
its courfe.  This fetting in of the cur-
rent of ele@rical zther towards excited
non-ele&rics is likewife very perceptible
to your feeling as a blaft of cold wind ;
if when you are ele@rified, you hold
your hand over a plate with {ome bran
in it, by which blaft the bran is carried
againft yourhand. Thefe light{ubftan-
ces are again repelled by the blaft from
the excited bodies, as{oon asthey come
in contaét and fometimes before. The
{fucceflions of thefe alternate attradti-
ons and repulfions areextremely quick,
{o that fometimes your eye can hardly
keep pace with them. And if you put
a glafs globe of about an inch in dia-
meter very light and finely blown into
aplate of metal,and hanganother overit;
ele&trity the upper one, and bring the o-
therunderit,and youwill find the ftrokes
from the alternate attraions and re-

E 4 pul-



g1

pulfions * alrnn[g tn% quick for your ear,
I have feen a German who travelled with
a {mall ele@rifying machine; who, bya
a procefs of this fort, made two {mall
bells ring. One of the bells was fufpend-
ed toan eleétrified wire, which was con-
du&ed without touching along the {ides
of the room ; at about an inch diftance,
detached from thiswire, a little clapper
was hung by a {ilk line; at an equal di-
ftance from this laft was hung another
little bell, which communicated with
the fides of theroom. As{oon asthe ma-
chine wasin motion, the elecirified bell
attracted the clapper, which immedi-
ately by the repulfive blaft was blown
off to the unexcited bell. By the time
the {econd bell was ftruck, the for-
mer

_ * The following is an argument of the velocity

likewife, with which thefe little globes are attratted

and repelled,  If they are let fall from the height of
fix feet or more upon a wooden-floor or a plate of
metal, they are rarely broke ; but by the attractions
and repulfions of them between the plates, though

at the diftance only of one fixth of an'inchy they
arc frequently beat in pieces.
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mer attracted again; and this jingling
of the two bells continued not only
during the motion of the machine,
but feveral {econds after it was ftop-
ped. This was occafioned by the
{mall volume of the clapper, being able
to convey away only a fmall quantity
of the eleGtrical =ther at each firoke;
by which it was {fome time, before the
equilibrium was reftored.

LVIIIL. Todemonftratelikewife, that
the reftoring this eguilibrium is not
imaginary, 1 fhall mention an experi-
ment of a gentleman (Mr. /#1lfon) who
has taken great pains in thefe inquiries.
Take two plates of any metal, very clean
and dry, whofe furfaces are nearly e-
qual; hang one of them to any ex-
cited non-eledtric, and bring under it
upon the other a whole leaf of filver.
When, which you find upon applica-
tion, the f{ilver leaf is attracted, lower
the bottom plate; if it is too low, you
will oblerve the leaf filver jump upand

down
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down ; if too high, it will be only at-
tra&ed in part, and thereby diffipate
the eleérical power. But if you get
it at the proper diftance, which will
be very eafily found upon tryal; the
filver will be perfedly {fufpended at
right angles with their planes, like the
trapezium of the geometers, and touch
neither of the plates: it will be ex-
tended likewife to its utmoft dimen-
fions, You frequently obferve, both
at the top and bottom of the filver, the
cle@rical fire. The {fame effet is pro-
duced if you reverfe the experiment,
by ele¢trifying the bottom plate, and
fufpending the other over it. Now I
conceive, that the fpace occupied by
this leaf of filver, is that, where the .-
guilibrinm of the ele@rical mther is re-
ftored ; for if you take away the under
plate, through which from the floor
the flux of this 2ther is furnithed ; or
it that plate be placed upon an ele@ric
per fe, by which this flux is prevented
likewife, thefilverlcaf is blown away.
LIX.

B
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LIX. No body can be fufpended 77
#quilibrio but from the joint adtion of
two different dire&ions of power: fo
here, the blaft of eleérical @ther from
the excited plate blows the filver to-
wards the plate unexcited. This laft
in its turn, by the blaft of eledrical
zther from the floor fetting through
it, drives the filver towards the plate
ele@rified. We find from hence like-
wife, that the draught of elerical
xther from the floor, is always in pro-
portion to the quantity thrown by the
globes over the gun-barrel; or the -
quilibrium, by which the filver is {uf-
pended, could not be maintained. I
once found, that a gentleman, at that
time an invalid, whofe fhoes were per-
fectly dry,and of confequence original-
ly-eledtrics, and who was employ’d to
hold the non-eleéiric plate through
which the zther was to come from the
floor ; this gentleman, Iay, did not fur-
nifh a {ufficient quantity,becaufe of the

drynefs
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drynefs of his fhoes, to maintain the
equilibriumy and the filver was blown
away. But upon employing another
to this office, whole fhoes were more
wet, the mther came readily through
him, and the filver was {ufpended. I
have likewife found a wooden pole,
very dry, not conduct this ther faft
enough to keep the filver {ufpended. It
may be imagined, that it is poffible
for the filver to be fufpended, without
{uppofing a flux of the eleérical zther
from the neareft unexcited non-elec-
tric, as well as from the excited one;
that is, by the fimple eleérical attrac-
tion. But to obviate this, it muft be
remembered; that the ele&rified gun-
barrel both attracts and repels light
{ubftances at the fame time. Can this
attraction and repulfion be conceived
without the operation of the eleérical
zther both to and from the gun-barrel
at the fame time? Does not this point
out an afflux as well as an eflux? Are

not
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not the ele@rical repulfions as {trong

at leaft as the attradtions? Do not we

fee light bodies, either between excit-

ed originally-electrics or excited non-

ele@rics, and unexcited non-eleétrics,

- dart like a ball between two rackets of
- equal force? It may be faid perhaps;

1. That the fufpended f{ilver may
only ferve as a canal of communica-
tion, which difcharges the eleétricity
from the excited non-eleéric to the
unexcited one ; and that when an ori-
ginally-ele@ric is placed between the
lower plate in this experiment and the
floor of the room, that then the filver
s attracted only, until the lower plate
is faturated with eleéricity, and no
longer. This is as much as faying,
that this effe& arifes from ele&ricity,
without mentioning in what manner.

2. That this effe@ is produced by
the eleftrical attraion, which gives
the filvera direGion towards the excited

non-
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non-ele&ric, but that it is kept down
near the unexcited one by the force of
gravity. Was this the caufe, the ac-
tion of gravity would operate as much
through originally-electrics as non-
electrics.

LX. But Iamable to prove the aflux
experimentally as well as the efflux, in
the following manner. When the fil-
ver lies ftill, though the motion of the
globes 1s continued, between the two
plates, one {ufpended to the gun-bar-
rel, and the other placed upon an elec-
trical cake ; a perfon ftanding upon the
floor needs only bring a {mall glafs fi-
phon in a veffel of water, and apply
the long leg thereof near the plate
placed upon the wax: for upon this,
the filver is immediately fufpended;
and the water, which before only
dropp'd, now runs in a full ftream
and appears luminous *, Does not, in

this
* This experiment is more elegant, if the upper-
plate
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this cafe, the current of the water point
" out the dire@ion of the current of elec-
trical @ther ?

L.XI. When the machine, &%, are
placed upon originally-electrics; if a
man, ftanding likewife upon an origi-
nally-electric, touches the gun-barrel,
while the globes are in motion, he will
receive a {nap or two ; after which, tho’
the motion of the globes is continued, he
will perceive no more fire from the
gun-barrel. While in this pofture, if he
touches the wood-work of the ma-
chine with one hand, and applies a
finger of his other near near the gun-
barrel, at that inftant he receives the
eleétrical firokes. Thefe continue as

long

plate, attracting the filver, is fufpended high enough
for a perfon ftanding upon an originally-eletric,
conveniently to bring the other plate under it with
one hand, and to hold a pewter plate in the other.
If the originally-eleétric is fufficiently thick, the
.!H‘.TEI‘ will not be fufpended; but if the glals fiphon
in a {mall veflel of water is brought very near the
pewter plate, the water runs into the plate, and the
filver is immediately fufpended,
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long as he touches the machine, but
ceafe upon his removing his hand
therefrom. Here we f{ee a circulation
of part of this man’s ele@rical fire,
which operates in the following man-
ner. Firft, the man by applying one
of his hands to the machine becomes a
part thereof ; and by the motion of the
olobes, part of the ele@rical fire, in-
herent in his body, is driven upon the
gun-barrel; but it is inftantaneouily
reftored to him again upon his touch-
ing the gun-barrel with his other hand.
Thus he continues communicating the
fire with one hand, and having it re-
ftored to him with the other, as long
as he pleafes. 1f inftead of touching
the machine or gun-barrel, he holds
his finger near either or both of them ;
you {ee the fire go out and return back
as in a former experiment.

LXII It may be perhaps imagin'd;
if one man touches the machine, him-

{felf and the machine both being placed

upon
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upon the wax ; and if another, ftand-
ing upon the floor, conftantly or by
turns touches the gun-barrel, that by
thefe means the man upon the origi-
nally-ele@rics might be devefted of all
his electrical fire, by conftantly con-
tinuing the motion of the globes, as
he receives then no fupply from the
floor. But the contrary proves true, and,
after a confiderable time, the ftrokes
from the gun-barrel are as ftrong as at
firft. But here we muft obferve, that
the gun-barrel {fufpended will not con-
tain probably at one time a thoufandth
part of the whole quantity of this man’s
ele@rical fire, Therefore I conceive,
that, as foon as this man has parted with
any portion of his neceflary, his deter-
mined quantity, to the gun-barrel by
the motion of the globes, he has it re-
ftored to him upon any unexcited non-
electric’s touching the gun-barrel, by
having the ufual courfe of the ele&tri-
city inverted,

F LXIII,
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* LXIII. We fee from many experi-
ments, that dry wood does not con~
du@ ele@ricity fo well as that which
is wet; and that the man ftanding
upon the floor, who rubs the globes,
excites the ele@ricity ftronger than the
cuthions. This I had reafon to con-
ceive was owing not to any other dif-
ference, than that of his being more
moift, and, of confequence, more readi-
ly condu&ing the eledtricity from the
floor. Therefore I orderd my ma-
chine, and even thecuthions to be made
damp, by caufing wet cloths to be
placed upon feveral parts thereof ; and
found then, that the eleéricity was e-
qually ftrong, as when the globe was
rubbed by the hand.

LXIV. It remains now, that I en-
deavour to lay before vou a folution,
why our bodies are {o thocked in the
experiments with the eledirified wa-
ter; the dithculty thercof I confefs

{feemed
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{eemned unfurmountable, until I had
made the following difcoveries,

r. That the cle@ricity always dea
fcribed a circuit between the elec-
trified water and the gun-barrel.

2. That the ele@rical fire came

from the floor of the room. .
That it would not pafs from the

ﬂoar quick enough for the perfon

to be fhook, if his {hues were-dry,
4. That el Torde Wik increafed in

proportion to the points of conta of
non-eledtrics with the glafs contain-
ing the water.

Then the folution of this phwno—-l
menon became more eafy, which I take

the liberty to offer.

. I have endeavoured to prove by
experiment *  that a quantity of elecri-
city is furm{hd from the neareft un-

= LYVL LVII, and® L.VIII,
Hs excited
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excited non-clectrics, equal to that ac-
cumulated in excited originally-elec-
trics and excited non-eleérics.

2. This being {o, when the vial of
water held in one hand of a man is
highly eleérified, and he touches the
gun-barrel with a finger of his other ;
upon the explofion which arifes here-
from, this man inftantaneoufly parts
with as much of the fire from his body,
as was accumulated in the water and
gun-barrel; and he feels the effedts in
both arms, from the fire 6f his body
rufhing through one arm to the gun-
barrel, and from the other to the vial.
For the fame reafons, if in the experi-
ment with the ele@rical * mine, aman
places his right foot upon the lower
fmall wire, and touches the gun-bar-
rel with hisleft arm, the ele@rical force
is only felt in that leg and arm. -

3. As much fire, as this man then
- parted with, is inftantaneoudly repla-
2 XL

; ced
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ced from the floor of the room, and
that with a violence equal to the man-
ner in which he loft it. To confirm-
this, fee Exp. LIV.

4. But this flux of ele@rical zther,
either from the floor to the man, or
from the man to the water, is pre-
vented for reafons ﬁ]ﬁmun]y obvious,
if the glafs contammg tu., water -be
thick ; if the pomta of non wc!s:(;crzc
conta& are few ; if the man is placed
upon originally eledtrics ; or (which i1s
the fame thing) if the {oles of his fhoes
are dry.

s. As we find that the ele@ricity
pafles at leaft equally quick through
denfe mediums, which are non-elec
trics, as through thofe, which are more
Tax and fpongy ; may we not ther
fore conclude, that the caufe, Wh}f
we feel moft pain at the joints of ou
arms and in-the tendons of our heels *

'h'h.s

* This pain in the heels is felt mﬂ} in the expe-
riment with the electrical mines and it is not P-*‘
I3 ceptible
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arifes from the refiftance of the very
ccmpa& texture in the tendons and
tendinous ligaments of thofe Parts.?

LXV. From a due confideration of
the phznomena before us, 1 take the
liberty of propofing the following
queries;

1. Whether or no, the effe@ts we
obferve, in boedies being drawn to and
driven from either excited originally-
ele@trics or excited non-eleéirics, are
to be attributed to the flux of eleétri-
cal zther?

2. Whether or no, that, which,

ceptible only when you touch the lower {mall wire
with your foot, but likewife if you ftand upon non-
electrics, which touch thiswire. It has been ftrongl

felt by a perfon fianding upon a pedeftal of Portland
ftone near teu inches in height, and upon one of
metal morc than two feet. 1 am of opinion, thatno
mafs of metal, of dimenfions however great, would
1o thelealt preventthe progrels of the electrical power
{rom the body of the man to the water in the vials,

from
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from it’sbeing firft difcover’d in amber,
we call elericity, eleérical zther, e-
le@rical power, &’c, is any other than
elementary fire?

3. Whether or no, this fire does
not appearin different formsaccording
to its different modifications? Does it
not, when diffufed underalarge furface,
appear toaffet usasair ? When brought
towards a point, does it not become
vifible, aslambentflame ? When nearer
ftill, does it not explode, and become
the obje&t alfo of our feeling as well as
of our hearing? Although it does not
affe¢t our fkin with the fenfation of
heat ; does it not, by its lighting up
inflammable fubftances, fhew itfelf to
be truly fire?

4. Whether or no, this fire is not
connected intimately with all bodies
at all times, though leaft of all pro-
bably with pure dry air ? Have we not
found and feparated it from water,
flame, even that intenfe one of oil of

F 4 turpen-
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turpentine, fmoke, red-hot iron, and
from a mixture thirty degrees colder
than the freezing point ? bl

5. Have we not proved its {ubtility,
from its pafling through all known
bodies?

6. May we not infer its elafticity
likewife, from its explefions; fromits
increafing the motion of fluids; as
well as from its effe¢t in the concuflion
of our bodies, when we difcharge it af-
ter we have accumulated it in water?

7. May not the ele@rical machine
from its ufes, be denominated a fire-
pump with equal propriety, as the in-
{trument of Orz0 Guersck and Mr. Boyle,
that of the air?

8. Does not the power we are now
mafters of, of {ceing the feparation of
fire from bodics by motion *; and
of {ecing it reftored to them again,

even

* The fetting in of the fire to the glafs tubes and
globes hasalways, in thefe experiments, been vifible
both from the hands and cuthions, by which they
WEre
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‘even after that motion has ceafed;

caufe us rather to incline to the o-

‘pinions of Homberge *, Lemery the

younger °, s Gravefand ©, and Boer-
~ baave,

were rubbed. But as till now this fire was confider’d
as coming from the glafs ; that, obferved upon the
hands and cufhions, was always believed to be fo
much loft by running down the inftruments of fric-
tion into the floor. . I endeavour’d to prevent this
lofs by ftanding upon originally-electrics 5 and found,
to my great furprize, that fo far from increafling the
electrical power by ftopping what I conjectured
was {o much lofs, I could excite then no eletricity
at all in the tube and globes. This difappointment,
which, I afterwards found, had occurred to Mefl.
Bofe and .dllainand, was the foundation of my dif-
covering the fource of the electricity, and the man-
ner of its ingrefs to the machine,

* Homberg du fouphre principe. Mem. de Pacad.
Royale des Sciences, 1705. La matiére de la lumiére
eft la plus petite de toutes mariéres fenfibles——
elle pafle librement au travers et par les pores de
tous les corps, que nous connoiffons. que tout I’
univers elt rempli de la matiére de Ia lumiére
J’ ai micux donner a nétre fouphre principe le nom
de maticre de la Jumiére, que celle du feu, quoique
ce foit proprement la méme chofe,

* Lemery le fils. Mem. de Pacad. 1709, p. 527.
La maticre de fen doit étre regardée comme un
fluide d’une certaine natare, et qui a des proprietez

| particu-




74 ]

haave *, who held fire to be an origi-
nal, a diftin&, principle, formed by
the creator himfelf; than to thofe of

articulieres, qui le diftinguent de tout autre ﬁpidﬁ.
%ag. 8. —qu’ une matiére beaucoup plus fubtile et
plus agitée, qui remplit tous les vuides de Punivers,
et ne trouve point les pores fi étroits, qui ne lui laif-
fent un libre paffage, coule inceflament dans les
licux ou elle eft enfermée, et entretient fon mouve-
ment.

< S’Gravefand philofoph, Newton infiitutiones.
cap. 1. Ignis in corpora omnia quantumvis denfa et
dura penetrat,——— corporibus fefe jungit—— ig-
nem ad certam diftantiam a corporibus attrahi
nulla novimus, qua 1gnem non continent——non
ignis que facile corpora omnia intrat corpori-
bus contentus in his a corporibus circumambientibus
retinetur, motu celerrimo ignem affici pofie.

@ Boerbaavii Elementa Chem. de igne. p. 287. et
{eq. iple  ignis {emper prafens exiftit in
omni loco IMmo Vero in omnl tempore, etiam
rariflimo, vel folidiffimo, ®qualiter diftributus ha-
ret———Haud ergo potui detegere, quod in rerum
natura {it vel ullum {patium fine igne.

Pag. 283. Fuc ufque conabar—— tradere ea,
quae verifiima addifcere potui de natura illius ignis,
quem clementalem appellant philofophi. Illum {fcili-
cet, ita confiderando, prout creatus ipfe in rerum
(natura) exiftet feorfum, extra reliqua omnia creata,
quaecunque demum fint, corpora,

our
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our illuftrious countrymen, Bacon |,
Boyle " and Newton ©, who conceived
it to be mechanically producible from
other bodies?

9. Muft we not be very cautious,
how we conne@ the elementary fire,
which we fee iflue from a man, with
the vital flame and calidum mnatmm of
the ancients; when we find, that as
much of this fire is producible from a
dead animal as a living one, 1if both are
equally replete with fluids ?

10. Whether or no, it is not high]}r
probable, that by increafing the num-
ber and fize of the vials of water in a
certain manner, you might not in-
ftantly kill even large animals by the

ele&rical * ftrokes?

©Vide traCtatum De formd calidi,

£ Mechanical origin of beat and cold. [ed. 2.

& See queries at the end of his Opticks.

h Monf. Le¢ Monnier at Paris killed birds by
thefe ; and with me, a linnet and a rat much more
than half grown (the largeft I was then able to

procure) have been flruck dead.
LXVI,
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LXVI. I cannot conclude thefe pa-
pers without congratulating that ex-
cellent philofopher and learned mem-
ber of this Society, the Abbé Nollet
of Parzs. This gentleman, almoft two
years {ince, ina letter to profefior By/e
(an extract of which, thislaft publifhed
with a work * of his own) without the
knowledge of {everal experiments fince
difcovered, at leaft none of his difco-
veries have yet fallen into my hands,
did declare his opinion, * that the elec-
tricity did not only proceed from the
electrified bodies, but'from all others
about them to a certain diftance : * that
the eleétricity, as well from bodies elec-
trified, as from thofe which were not,
pafled more readily through denfe me-
diums than air : ° that the eleéricity is
prefent in all bodies: ¢ that this matter
always

* Recherches [ur la caufe et fur la veritable teorie
de lelectricité, Wittembergue, 1745.

* Voyez Nollet dans les Recherches e du M,
Bofe. Pag. xlv. — La maticre electrique vient non
feulement du corps Electrifé, mais auffi de tous ceux, -

qui
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always tends to an wguslibrinm, and
endeavours to occupy thofe fpaces in
bodies, which have not their neceffary
guantity : © that when eleétrics were ex-
cited and brought near non-eleétrics
unexcited, the ele&ricity moved in op-
pofite dire@ions : all which aflertions
may now be proved by experiments,
LVIL. You fee, Gentlemen, by my
aflerting that what we have hitherto
called eleétrical efffuvia do not pro-
ceed from the glafs orother elefZrics per

qut font autour de lui, jufques a une certaine di-
ftance,

Pag. xlix. — Si vous pouvez vous convaincre
comme moi, quela matiére qui va au corps éle&ri-
que vient primitivementde tous le corps environnans,
de Pair méme, vous aurez bien plus de facilité i ex-
pliquer tous les autres éfets.

* Pag. xlvi. La mariére cleCtrique, tant celle,
qui fort du corps électrifé, que celle, que vient des
environs a ce meme corps, fe meut plus facilement
dans les corps denfe que dans I'air méme,

¢ Pag, xlvii.

d La méme. Cétte matiére tend i I’équilibre, et
s’émprefle de remplir les efpaces, gui fe trouvent
vuides des partics de fon efpece,

¢ Pag. xlvii,

2 ﬁ,
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fe, 1 differ from Cabeus, Dighy, Gaf-
fendus, Brown, Des Cartes, and very
oreat names of the laft as well as
the prefent age. My differing from
them would be prefumption indeed,
were I not induced thereto by obfer-
vations drawn from a feries of experi-
ments carefully condu@ed, to which
many of you have been witneffes, and
to whom I may therefore appeal for
taking, what may feem fo extraordi-
nary a flep. I have conftantly had in
view that excellent maxim of Sir /faac
Newton laid down in his Opracks, that,
“ as in Mathematics, fo in natural
¢ philofophy, the inveftigation of
‘ difficult things by the method of
“ analyfis ought ever to precede the
¢ method of compofition. This ana-
“ lyfis confifts in making experi-
“ ments and obfervations, and in
¢ drawing general conclufions from
¢ them by induétion, and admitting of
““ noobjections againft the conclufions,

1 but
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¢ but fuch as are taken from experi-
¢ ments, or other certain truths. For
¢ hypothefes are not to be regarded in
« experimental philofophy. And al-
¢« though the arguing from experi-
¢ ments and obfervations by induétion
“ be nodemonftration of general con-
“ clufions; yet it is the beft way of
¢ arguing which the nature of things
“ admits of, and may be looked up-
“ on as fo much the ftronger, by how
“ much the inducion is more gene-
rak’, “ By this way of analyfis
¢ we may proceed from compounds
¢ to ingredients, and from motions
¢ to the forces producing them ; and
“ in general, from effe&s to their
“ caufes, and from particular caufes
“ to more general ones, till the ar-
“ gument ends in the moft general.”

I am defirous, that what is contain’d
in thefe papers, you will be pleafed to
regard, rather as the rude outlines of
alyftem, thanas a fyftem itfelf ; which

I am

L

44
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I am in hopes, men of better heads and
more leifure will profecute: and if
hereafter from being poflefled of
more obfervations than we at pre-
fent are mafters of, any opinions -
in thefe papers thall be found er-
roncous ; at all times fhall be willing
readily to retra¢t them. I rely upon
your wonted candour ;

and am, with the greateft truth,

Gentlemen,
Your moft devoted

and moft bumble Servant,

0. 20, 1746. W. WarTson,

-



