A letter from Paris concerning some new electrical experiments made
there / [John Turberville Needham].

Contributors
Needham, John Turberville, 1713-1781.

Publication/Creation
London : Printed for C. Davis ... and M. Cooper ..., 1746.

Persistent URL

https://wellcomecollection.org/works/yudkxdx6

License and attribution

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

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

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

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



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







Extract of a Letter from Paris, concerning
fome New Ele@rical Experiments made
lately there, 7% i.»

SIR, Parisy July 4, NS, 1746,

S I have been my felf, finge my coming hither, greatly entertained with
A the curious electrical experiments I have feen at monfieur /e Monunier’s,
I hope fuch an account as I am able to give of them, will not prove
difagreeable to you, notwithftanding you may very fhortly expect a better from
that gentleman himielf, who intends writing to you by the fiift opportunity.
Had 1 been veried in drawing, fo- that I could have delineated the apparatus
I have feen, I might both have fhortened my defcription, and have rendered
my felf more intelligible. ~ As it is, you muft excufe long periods, take the will
for the deed, and let the fingularity of the facts themfelves make amends for
the manner of relating them: till monfieur /e Monnier’s own letter fhall come,

like the fun after the dawn, and give you full fatisfattion.
 The eleétrifying glafs ufed by monfieur /e Monnier is an oblong fpheroid,
whofe diameter from pole to pole is four or five inches longer than that
at the equator, which is about twelve inches. Each of thefe poles is ter-
minated in a ftem, or portion of a hollow cylinder, about three inches in
length, and one in diameter, fpirally emboffed on the outfide into a large male
fcrew : to each of thefe male fcrews is adapted a female {crew of wood, clofed
at one extremity, with a piece of fteel excavated in the centre, to receive the
fteel pivots upon which the eletrifying glafs turns. Thefe female ferews of
wood are fo formed at their open extremity, that they grafp and cover as much
at the poles, as nearly renders what appears of the glafs fpheroid a perfect
here 3 this with. a defign, that the wood may fix the more effectually, and
embrace the electrifying glafs. From the exterior furface of one of thefe wooden
female fcrews a circular ledge rifes, and projets to the height of about two
inches 3 the ambitus of which ledge is excavated, to receive the cord that turns
the eletrifying glas. This is what they ufe here inftead of our tubes, and with
furprifing effects, fuch as greatly furpafs what you have yet feen in England.
The eleétrifying fpheroid is turned by means of a wheel near five feet in dia-
meter, with the fame motion, and exaltly in the fame manner, as the fpindle
is turned round by the fpinning-wheel; allowing a due proportion to the
frame, upon which the glafs fpheroid is mounted, that it may anfwer to the
wheel that turns it. The fides of this frame, which ftand perpendicular to
the horizon, are near as ftrong and as large every way, as the pofts of an or-
dinary clofet door; and, with the ledges that join them at top and bottom, form
. : ' ﬂI‘é{.?ta:c'lgr.l"lit:";:-.:'.__‘C
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a reCtangular parallelogram. The front of this frame is provided with filken
loops, conveniently difpofed in feveral places, to bring to, and fix at a contatt
with the cleftrifying glafs, wires, threads, packthread, or whatever is to be
eleétrified. Into one fide of this frame, at about half its height, the pivot
that reccives one of the poles of the glafs fpheroid is fixed ; the other pivot, on
the oppofite fide, is a round iong bar of iron, fcrewed into and paffing
through the poft, in order to fix, or give liberty of removing the elettrifying
glas. This bar of iron, for the conveniency of turning it, has another’in the
nature of a lever, which paffes through its extremity at right angles with it.
The whole machine is mounted upon a floor of boards, wheel, frame, glafs,
&7c. and employs two men, the one to turn the wheel, the other to fit
behind the glafs fpheroid, and apply the concave of each hand to its lower
convex furface ; for it is by this friction that the electricity is excited. When.
the electrifying glafs has been fome little time in motion, the perfon who.,
defires to be electrified, applics the extremities of the nails of one hand, and.
ftands, not upon cakes of wax as in England, but within the area of a fquare
drawer or box, about five inches deep, and filled with five parts pitch, four,
of refin, and one of bees wax: I will not call it a compofition, for they are
not mixed, but difpofed in the following manner; the pitch is placed next to
the fides of the box, and rifes almoft to a level with them, the refin in the
middle is level with the pitch, and the wax forms a thin furface covering both-
to a level with the box itfelf ; however, I fuppofe this to be in it felf very in-
different, and that any one body of the eletrics per fe would anfwer equally. —
Firft exp. The perfon. eletrified by this machine not only emits fire from all
parts of his body, upon the touch of another, with more vigour, and in a
much more fenlible manner, than when ecleétrified by -a common tube;
but fires alfo fpirits of wine with fuch eafe, that when the fpirits have been
once but fimply fet on fire by a match, or paper lighted, and the flame has
been inftantly blown out, they will, with that fmall degree of heat they have
acquired, take fire upon his touch ten or twenty times fucceflively, without
failing once. I am told here, that. they have frequently attempted in vain to
fire fpirits with a common tube of-glafs ; fo that I believe the ufe of the tube
has been more improved in England than in anf)( other place : but it is a'down-
right flavery, and in its effe¢ts many degrees inferior to this machine. I:fhould;
have thought, as this fo much exceeds in ftrength the common tube, thatrmany,
glafs fpl.eroids, ating at once upon the fame bedy, would have confiderably in--
creafed the efieét ; but monfieur de Buffon tells me, that monfieur: /e Monniér had
found upon trial, that they anfwered not his expectations ; fo that it might feem,.
that there is a #e plis »ltra in the intenfity of eleCtricity; as well as in.the heat,
which is communicated to bailing water, — Second exp. If the perfon- electrified
holds a fword in.one hand, the chamber being darkened, a continual flame iffues .
out at the point in,fmell and colour. refembling the fumes of phofphorus, and
near as {trong as-that of an enameller’s lamp 5 with this difference, that when any;
other, of, the company - applies a- hand, even to the very point, where the con-~

centred rays begin to diverge, it burns not, nor is any otherwife fenfible to the
Bl =i i iy | e
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feeling, than as a continual blaft of wind. — Tbe #hird exp. is performed with
a fquare bar of iron, about four feet in length, and half an inch in thicknefs ;
to one extremity of which is adapted, by the help of a fcrew, another piece of
iron beat flat, like the end of one of the legs of a pair of tongs. This flat
piece of iron being ferewed in, the bar is placed parallel to the horizon upon
a wooden ftand, and the ftand within the gea of the drawer or box, upon
the pitch, refin, and bees wax, as above. The extremity of the bar, oppofite
to that, which carries the flat piece of iron, is covered with three cor four
folds of linen, to prevent any damage that might happen to the glafs fphe-
roid, in hitting againft it by accident, while it revolves round its axis ; and
the fame extremity is moreover, for further fecurity, placed at the diftance of
about one-fourth of an inch from the glafs itfelf, the effeft being the fame
in every refpect, as if in contact. The operator then orders the bar to be
electrified by repeated revolutions of the glafs fpheroid, as above ; and places
one finger upon the middle of the bar, to prevent the communication of the
eleCtricity from one end to the other, till he has covered the flat piece of
won with as much faw-duft as it will carry. Some other of the company, in
the mean while, takes up on the point of a knife likewife, a quantity of faw-
duft, and holds it under the flat piece of iron, at about an inch diftance.
The effet is, that when the operator takes off his finger, the fpheroid ftill
continuing to revolve, the faw-duft above is all repelled and blown off, and
that under attratted upwards. If, inftead of faw-duft, you place upon the
flat piece of iron a fmall fquare tin-box flled with water, or any other vefiel
made of a matter non-eletric per fe, particularly metalline, and endeavour
to draw off the water by a capillary fiphon, the water, in that cafe, will fall
drop by drop, as ufually ; but the inftant the bar is eletrified, it runs in one
continual ftream ; which, if the chamber be darkened, will alfo appear lumi-
nous. This play of the water may again be ftopped at pleafure, by the ap-
plication of one finger to the bar, as above, If the flat piece of iron be un-
fcrewed and removed, the, eleftricity runs out at the extremity of the bar, to
the eyes, in the appearance of a blewith flame ; to the {mell, like fumes of
phofphorus ; and, to the feeling, like a blaft of wind ; as in the experiment
of the fword.—But the moft furprifing of all is, experiment the fourth, which
is that of Mufchenbroeck, improved by monfieur e Monnier ; a mufquet-barrel
open at both ends, is fufpended parallel to the horizon, by filken threads
within reach. At the breech end, about three inches from the extremity, is
hung, by a ring of iron worked into the barrel itfelf, a fmall iron chain
about half a foot in length. A glafs phial, refembling in fize and fhape a
common vinegar crewet, is then prepared, full of water and well corked, with
an iron wire running through the cork almoft to the bottom, and emerging
fome two or three inches above it, out of the top of the phial, The head
of this wire is bent, to catch in the loweft link of the chain; and is to be
there fufpended, when it has been ele@rified. From the mouth of the barrel,
which is pointed in a line parallel to the equatorial plane of the revolving
fpheroid, comes a long iron wire, inﬂferted into the barrel itfelf, as far as

a2 onc-
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one-third of its length, and thence proceeding till it touches the glafs fphe-
roid ; to acontatt with which it is determined by one of the filken loops I
mentioned above in the deleription of the apparatus. Every thing being
thus difpofed, the gun-barrel is to be electrified by repcat::d revolutions of
the glals fpheroid ; which is to Ipﬂ in a continual cantaft with the long wire
that proceeds from it. The phial is, at the fame time, to be Eieﬂriﬁed
by the operator, who takes hold of the body of the bottle, and applies to
the eletrifying fpheroid the bent extremity of that wire, which pafles from
near the bottom of the phial, through the t:t_Jrk, as I defcribed above. The
operator muft take care not to touch the wire itfelf, while he endeavours to
eletrify the fhial; otherwife he would be in the cafe of one, who fhould aim
to eleétrify himfelf, without ftanding upon fome one of the bodies, that are
eleCtrics per fe. 'When the phial is fuffciently eleétrified, which will be done in
eight or ten revolutions of the fpheroid, for T would not have any one be too
free in beltowing fuch an efficacy upon it by too long an application, as might,
perhaps occafion his receiving a more violent fhock than he would be willing
to feel, particularly if the glafs {fpheroid has been any time in afion, and is
much heated thereby : the phial is then, I fay, to be fufpended by the iron
chain, the glafs fpheroid continuing ftill to revolve about its axis, and to
eleCtrify the gun-barrel. The perfon then who has courage enough to fuffer
the experiment, for fo I muft exprefs myfelf, grafps the bottom of the eleétrified
phial with one hand, and with the other touches the gun-barrel. At that inftant,
a great part of the nervous fyftem receives a thock fo violent, that it would
force the ftrongeéft man to quit his hold, and turn him half round. I remember,
among others of us, that tried the experiment, was a boy of about fourteen -
I afked him, what he thoughtof it ; he told me, that he imagined, the inftant he
touched the gun-barrel, his arms had been broke fhort off at the ¢lbows, and that
he had been cut into two parts jult below the breaft. Another of the company,
with a fort of pun, termed it being broken upon the wheel. In efie&, fo far the
boy was in the right, that the fhock in the arms feems to extend no farther
than the elbows, and that of the body no lower than the breaft, withour affecting
- however in the leaft the head, or feeming to reach beyond the outward expanfion
of the nerves: yet is it not to be termed a painj for there is not the leaft fenfa
of that fort in ir, buta mere fudden convulfionary motion, or rather a fhock,
which furprifts much, and which is indeed an uneafy, but not a painful fen-
fation. In this experiment, the improvement of monfieur Je Monnier confifts in
the invention and application of the eleCtrified phial, which confiderably aug-
ments the forcetof the communicated eleétricity. But the moft furprifing pro-
perty, obferveable in the ufe of the eletrified phial, and which, among all bodies
{ufceprible of ~eletricity, is T believe peculiar to this alone, is, that it lofes
not entirely its efficacy under feveral minutes 3 and I am told that in a froft it
will rerain it for fix-and-thirty hours rogether. Monfieur de Buffon, who in-
formed me that monfieur /e Monnier was the inventor of this part of the pre-
fent electrical apparatus, has alfo affured me, that this gentleman has frequently.
eletrified the phial at home, and brought it in his hand through many ftreets,
from.
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from the college of Harcourt, to his apartments in the king’s garden, without
any very fenfible diminution of its efficacy. The ufe of the ele@trified phial
may be diverfiied many ways: among others are fuch as follow. Exp. the 5¢b.

When the phial has been fufficiently eletrified as above, the whole company

join hands; the operator at one extremity of the line grafps the bottom of the
electrified phial, and the perfon at the other extremity touches the wire, whick
rifes above the cork. At that inftant, the whole company receives a fhock, re-
fembling that in the experiment of the gun-barrel, but not fo ftrong; for it
feems not at all to extend beyond the elbows. T his is the experiment, which mon-

fieur /e Monnier performed upon 180 of the guards, before the king, who were
all fo fenfible of it at the fame inftant of time, that the furprize caufed them all

to {pring up at once, as it will indeed force any perfon to do that fubjetts
himfelf to the trial, tho’ the convullionary motion itfelf, as I obferved before,
reaches not beyond the elbows: but the greater or leffer effect depends entirely
upon the longer or fhorter application of the phial to the ele&rifying fpheroid,
and I am credibly informed, that when due precautions have not been taken in

this particular, fome perfons have received fuch vielent fhocks, as have be-

numbed, and impaired to a certain degree, the ufe of their arms for a day or
two, before they perfectly recovered themfelves. I can affure you, however,

from my own experience, that, with the precautions I have already taken notice
of, there is no manner of danger, at the fame time that a fufficienc efficacy may

be communicated to the phial, to gratify any one’s curiofity : and in this parti-
cular, I have been the more prolix, left any bad confequence fhould happen to
the unexperienced. — A 61b experiment with the electrified phial confifts, firft,

in placing a wire fixed in a pedeftal, ereé in a bafon of water, the head of which
wire ts bent, and rifes fome three or four inches above the level of the water ;

and then, in touching the furface of the water with one hand, and the ftanding
wire with the wire of the electrified phial, which is grafped by the other hand, as
in the preceding experiments : the effect of this is much more violent than that
of the laft experiment, and T think, exceeds even the fhock of the gun-barrel ;
{o that: here the utmoft precaution muft be ufed, not to eletrify the phial too

much. = I obferved particularly upon the trial of this, that the operator who
-appeared to be very expert, and quite familiarized with every effect, fhewed
however fome apprehenfion, and was unwilling to lead the way, as he had done
in all the other experiments. Exp. the 7tb. If the electrified phial be held in

the hand, and the chamber is darkened, the wire inferted in it, is perceived to
emit a ftream of fire at its extremity without any difcontinuance ; but if 1t be
fufpended by a filken thread, the fiery eruption inftantly ceafes, This, asa per-
fon would be apt to imagine, gives fome infight into the reafon of its retention
of eletricity, the ambient glafs and filken thread, being in the number of the
electrics per fe, which have a power of determining to, and confining in, any
other kind of body, a communicated electricity, though they are not {ufceptible
of it themfelves. Yet as the Fremch obferve very well, there are fo many of
what they term dizarreries, or unaccountable phznomena, in the courfe of
electrical experiments, that a man can fcarce affert any thing in confequence of
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-any experiment, which is not contradicted by fome unexpefted decurrence in
another : at leaft, this is my prefent thought of the matter, and I am the more
confident in advancing it, fince I have learnt your friend monfieur de Buffon is
of the fame opinion, for whofe judgment I have the greateft deference ; and
I remember he told mé one day, when I had the honour of waiting upon him,
that he thought the whole fubje of eleétricity, though illuftrated with fo great
a variety of experiments, very far from being yet fufficiently ripe for the efta-
blilhment of a courfe of laws, or indeed of any certain one, fixed and determined
in all its circumftances.  An inftance of this, among others that are or may be
tound out, will appear in the following experiment. — Exp. tbe 8zb, It the
non-electrified phial be placed upon a glafs falver, it acquires from the revolution
of the fpheroid no ele€tricity, though its wire be in contact with it all the time,
unlefs the finger of fome one in the company is approached very near to the
phial itfelf: but in that cafe, it receives it vifibly from the finger ; infomuch
that, if the chamber is darkened, you will fee the eletrical fire ftreaming out
of the finger, and entering into the water, through the body of the glafs phial,
which is thereby immediately impregnated with it ; and this, though the hand
fhould be placed even under the glafs falver itfelf. Here we fee an example
where an eleftric per fe, is fo far from terminating or excluding the power of
eletricity, that it is even made a medium of communication in circumftances
where the wire, which is a non-elettric per fe, refules to perform its expected
office. Whenl fpeak of the power of eleétricity in this cafe, I would not be
underftood of the power of attralting light bodies, which is well known to be
{carce fenfibly interrupted by a glafs medium, as appears in the common ex-
periment of an eleétrified tube, ating upon leaf-gold, in a cryflal bottle :
though even this, if duly confidered, might create fome difficulty 3 but 1 would
only be underftoed of that communicated virtue, which renders non-eletrics
per fe electrical.  In one word, the fingularity of this experiment is, that by the
addition of the glafs falver, the wire and the water, both of them non-eletrics
per fe, fhould not be the leaft affected without the approach of a hand, and
fhould then receive the electrical fire from it through a glafs medium ; not-
withftanding they are in the very fame circumftances, that a manis, or any other
non-clectric per fe, placed upon a cake of wax and in contat with the ele¢trify-
ing {pheroid. Now, that in this experiment the glafs falver has a confiderable
effed, is very clear. For if the phial be placed upon the table or upon a ftand
without the falver, a few revolutions of the fpheroid will with eafe commu-
nicate a ftrong eletricity to it, particularly if any one touches the table or
ftand, it is placed upon ; and to know whether any degree of ele&ricity has been
communicated or not, the phial is to be brought to the teft of any of the pre-
ceding.experiments. — Exper. the gth, 1f the ele@trified phial is placed upon
a table, and any light body is fulpended by a filver thread, within the di-
flance of about two inches from the phial, what 1 faw was a finall brafs bell,
of a Ii!r.PLiﬂg!S collar, the phial will attract that light body to it with force, if
any of the company touch the wire of the phial ; but if the phial itfelf be
touched, it will repel it with a force equal to its attraction in the firft cafe. —

Lxper,
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Exper. the 10th confifts in the communication of the eletrical fire from the glafs.
{pheroid to many perfons at once, as in England from a tube; with this only
difference, that the company do not join hands, but are united to each other
by taking hold of iron chains, which furprifingly increafes the force of the
communicated electricity : for it is to be obferved, that whenever the com-

munication is carried on by a metallic medium, the effeéts are much more fen-
fible. — Exp. the 11¢h is no other than what has been frequently tried in Eng-

land, the attraction of leaf-gold by a hollow wooden globe, to which ele¢tri-
city is communicated, by a packthread of a very great length fufpending ir,

after it has been conduted over filken threads crofiing the chamber at feveral:
diftances, in a fort of fpiral, confifting of as many turns, as the place will

admit. I had almoft forgot to take notice of two particulars, which were the-
confequences of fome of the preceding experiments, and may in fome meafure-
ferve to illuftrate them: the one regards the communication: of elettricity ;

the other, its furprifing force. At the grand convent of the Cartbufians here
at Paris, the whole community formed a line of nine hundred toifes, by

mreans of iron wires of a proportionable length, between every two, and con-

fequently, far exceeding the hne of the one hundred and eighty of the guards

above-mentioned : the effect was, that when the two extremities of this long
line met in contact with the electrified phial, the whole company, at the fame

inftant of time, gave a fudden fpring, and all equally felt the fhock, that was

the confequence of the experiment. The other phznomenon was the refult of
an experiment of monfieur /e Monnier’s, at the college of Harcourt. He fixed

at the two extremities of a brafs ruler two fmall birds, a fparrow and a chaffinch :

this ruler had a handle or pedeftal faftened to the middle of it, for the con-

venience of holding it. When both the gun-barrel and phial had been fufficiently

eleétrified, as in the 4th experiment, he applied the head of the fparrow to the

fufpended phial, and the head of the chaffinch to the barrel: the confequence
upon the firft trial was, that they were both inftantaneoufly ftruck lifelefs, as it

were, and motionlefs, for a time only, and they recovered fome few minutes

after; but upon a fecond trial, the fparrow was ftruck dead, and, upon exa-

mination, found livid without, as if killed with a flalh of lightning, moft of
the blood-veffels within the body being burft by the fhock : the chaffinch re-

vived, as before..

This is,. fir, the exateft relation I have been able to put together, of a
feries of experiments I have been exceedingly furprifed with: and which Ifhould
fooner have tran{mitted to you,. had I'not:been cbliged to employ fome time in
the clearing up {¢veral particulars, and in the fatisfying my felf about feveral facts,
by repeated trials, befgre I would venture to. give you an account of them.—
"That you may very long enjoy the moft perfect health and happinefs;. is the
fincere with of, -

S IR,

Your moft obliged humble fervant,

.. N..
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