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I. Extraf of a Letter from Mr. Turbervill
Needham #0 Martin Folkes, Efz; Pr. R.S.
concerning fome new Eleftrical Experiments
Jately made at Paris.

Paris, July 4. N.S. 1746.

S IR,
flzfaﬁ'““;gt{"fﬂg S I have been myfelf, fince my
of the Royal dociety . . 1 .
0&. 23. 1746. coming hither, greatly entertained

with the curious eleétrical Expe-
riments I have feen at Monfieur le Monnier’s, 1 hope
fuch an Account as I am able to give of them, will
not prove difagrecable to you, notwithftanding you
may very fhortly expe a better from that Gentleman
himfelf, who intends writing to you by the fitft Op-
ortunity. Had I been verled in drawing, {o that [
could have delineated the Apparatus 1 have feen, I
might both have fhortened my Defcription, and have
rendered myfelf more intelligible.  As it is, you mu#t
excufe long Periods, take the Will for the Deed, and
let the Singularity of the Faéts themfelves, make
amends for the Manner of relating them: till Mon-
fieur Je Monnier’s own Letter fhall come, like the
Sun after the Dawn, and give you full Satisfaltion.
The cleétrifying Glafs ufed by Monfieur Je Monnier
is an oblong Spheroid, 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 terminated in a Stem, or Portion of a hol-
low Cylinder, about three Inchesin Length, and one
in Diameter, fpirally emboffed on the Outfide into a
Ii large
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large male Screw: To each of thefe male Screws is
adapted a female Screw of Wood, clofed at one Ex-
tremity with a Piece of Steel, excavated in the Cen-
ter, to receive the fteel Pivots upon which the elec-
trifying Glafs turns. Thefe female Screws of Wood
arc fo formed at their open Extremity, that they
grafp and cover as much at the Poles, as ncarly ren-
ders what appears of the glals Spheroid a perfect
Sphere : this with a Defign, that the Wood may fix
the more effcCtually, and embrace the ele&trifying
Glafs. From the exterior Surface of one of thefe
wooden female Screws, a circular Ledge rifes, and
proje@s to the Height of about two Inches ; the Am-
6itus of which Ledge is excavated, to reccive the Coud
that turns the ele@rifying Glafs. This is what they
ufe here inftead of our Tubes, and with furprifing
Effeits, fuch as greatly furpafs what you have yet feen
in England. The ele@rifying Spheroid is turned by
means of a Wheel about four Feet in Diameter, with.
the fame Motion, and exaétly in the fame Mannecr,
as the Spindle is turned round by the Spinning-
Wheel: allowing a due Proportion to the Frame,
upon which the glafs Spheroid is mounted, that it
may anfwer to the Wheel that turns it.  The Sides
of this Frame, which ftand perpendiculir to the Ho-
rizon, are near as {trong and as large every Way, as
the Pofts of an ordinary Clofet-Docr; and,! with the
Ledges that join them at Top and Bottom, form a
retangular Parallelogram.. The Front of this Frame
is provided with filken Loops, conveniently difpofed
in feveral Places, to bring to, and fix at a Conta&t with
the cle@rifying Glafs, Wires, Threads, Packthread, or
whatever clfe is tobe ele@rified. Iuto onc Side of this

7 Frame,
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Frame, at about half its Height, the Pivot that receives
one of the Poles of the glafs Spheroid is fixed s the
other Pivot, on the oppofite Side, is a round long
Bar of Iron, fcrewed into and pafling through the
Poft, in order to fix, or give Liberty of removing the
cle@rifying Glafs. This Bar of Iron, for the Conve-
niency of turning it, has another in the Nature of a
Leaver, which paffes through its Extremity at right
Angles with it. The whole Machine is mounted
upon a Floor of Boards, Wheel, Frame, Glafs, &c.
and employs two Men, the one to turn the Wheel,
the other to fit behind the glafs Spheroid, and apply
the Concave of cach Hand to its lower convex Sur-
face; for it is by this FriGtion that the EleCricity is
excited,

When the cle@rifying Glafs has been fome little
time in Motion, the Perfon who defires to be elec-
trified, applies the Extremitics of the Nails of one
Hand, and ftands not upon Cakes of Wax, asin 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 Sides 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 Sutface, covering
both to a Level with the Box it felf; however, I fup-
pofe this to be in it felf very indifferent, and that
any one Body of the Elerics per /¢ would anfwer
equally.

Ii2 Exp.
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ExPeriMENT [I.

The Perfon ele@rified 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 fenfible Manner, than when ele@rified by a
common Tubes but fires alfo Spirits of Wine with
fuch Eafe, that when the Spirits 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,
rake Fire upon his Touch ten or twenty times fuc-
ceflively, without failing once.

I'am told here, that they have frequently attempted in
vain to fire Spirits witha common Tube of Glafs; fo that
I believe the Ufe of the Tube has been more improved
in England than in any other Place: But it is a down-
right Slavery, and in its Effets many Degrees infe-
rior to this Machine. I fhould have thought, as this
fo much exceeds in Strength the common Tube, that
many glafs Sphcroids, alting at once upon the fame
Body, would have confiderably increafed the Effcct 5
but Monfieur de Buffor tells me, that Monfieur
Je Monnier had found, upon Trial, that they an-
{wered not his Expectations; (o that it might fecm
there is a Ne plus ultra in the Intenfity of Elecricity,
as well as in the Hear, which is communicated to
boiling Warer.

Exp. I

If the Perfon electrificd holds a Sword in onc Hand,
the Chamber being darkened, a continual Flame iffues
out at the Point, in Smell and Colour refembling the

Fumes
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Fumes of Phofphorus, and near as firong as that of an
Enameller’s Lamp : with this Difference, that when any
other of the Company applies a Hand, even to the very
Point, where the concentred Rays begin to diverge, it
burns not, nor is any otherwife fenfible to the Fecling,
than as a centinual Blaft of Wind.

Exre. IIL

This is performed with a {quare Bar of Iron, about
four Feet in Length, and half an Inch in Thicknefs; to
onc Extremity of which is adapted, by the Help of a
Screw, anothcer Piece of Iron beat flat, like the End
of onc of the Legs of a Pair of Tongs. This flat
Piece of Iron being fcrewed in, the Bar is placed pa-
rallel to the Horizon upon a wooden Stand, and the
Stand within the Area of the Drawer or Box, upon
the Pitch, Refin, and Bees-wax, as above. The Ex-
tremity of the Bar, oppofite to that, which carries
the flat Picce of Iron, is covered with three or four
Folds of Linen, to prevent any Damage that might
happen to the glafs Spheroid, in hitting againft it by
Accident, while it revolves round its Axiss and the
fame Extremity is moreover, for farther Security,
placed at the Diftance of about one Fourth of an Inch
from the Glafs itfclf, the Effe@ being the fame in
every refpe@, asif in Conta&t. The Operator then
orders the Bar to be eleétrified by repeated Revolu-
lutions of the glafs Spheroid, as above; and places
onc Finger upon the Middle of the Bar, to pre-
vent the Communication of the Ele@&ricity from one
End to the other, till he has covered the flat Piece
of Iron with as much Saw-duft as it will carry. Some
other of the Company, in the mean while, takes up
on
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on the Point of a Knife likewife, a Quantity of Saw-
duft, and holds it under the flat Picce of Iron, at
about an Inch Diftance., The Effect is, that when
the Operator takes off his Finger, the Spheroid fill
continuing to revolve, the Saw-duft above is all re-
pelled and blown off, and that under attracted up-
wards. If, inftead of Saw-duft, you place upon the
flat Piece of Iron a {mall fquare tin Box filled with
Water, or any other Veflel made of a Matter non-
clectric per fe, particularly metalline, and cndeavour
to draw off the Water by a capillary Siphon : the
Water,in that Cafe, will fall Drop by Drop, as ufually ;
but the Inftant the Bar is elerified, it will run in one
continual Stream ; which, if the Chamber be dark-
ened, will alfo appear luminous. 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 unfcrewed and removed, the
EleQricity runs out at the Extremity of the Bar,
to the Eyes, in the Appearance of a blewifh Flame;
to the Smell, like Fumes of Phofphorus ; and, to the
Fecling, like a Blaft of Wind; as in the Experiment
of the Sword.

Exp. IV.

The moft furprifing of all, is that of Mr. Mufchen-
broeck, improved by Monfieur le Monnier. A Muf-
quet-Barrel open at both Ends, is {ufpended parallel to
the Horizon, by filken Threads within Reach: and at
the Breech End, about three Inches from the Extre-
mity, 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 Size and

Shape
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Shape 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
cmerging 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 electrificd.
From the Mouth of the Barrel, which is pointed in
a Line parallel to the equatorial Plane of the revolving
Spheroid,comesalong iron Wire, inferted into the Bar-
rel itfeif, as far as one Third of its Length, and thence
proceeding till it touches the glafs Spheroid ; to a
Contadt with which it is determined by one of the
fiilken Loops I mentioned above in the Defcription of
the Apparatus. Everything being thus difpofed, the
Gun-Barrel is to be electrified by repeated Revolu-
tions of the glafs Spheroid s which is to be in a con-
tinual Conta&t with the long Wire that proceeds
from it. The Phial is, at the fame time, to be elec-
trified by the Operator, who takes hold of the Body
of the Bottie, and applics to the eleérifying Spheroid
the bent Extremity of that Wire, which pafles from
near the Bottom of the Phial through the Cork, asI
defcribed above. The Operator muft take care not
to touch the Wire itfelf, while he endeavours to
eleltrify the Phial; otherwife he would be in the
Cafe of one, who fhould aim to ele@rify himfelf,
without ftanding upon fome one of the Bodics,
that are Eletrics per fe. When the Phial is fuf-
ciently eleCtrified, which will be done in eight or
ten Revolutions of the Spheroid; for I would not
have any one be too free in beftowing fuch an Ef-
ficacy upon it by too long an Application, as might

perhaps,
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perhaps, occafion his receiving a more violent Shock
than he would be willing to feel, particularly if the
glafs Spheroid has been any time in Aion, and is
much heated thereby ; the Phial'is then, I fay, tobe
fufpended by the iron Chain, the glafs Spheroid con-
tinuing fill to revolve about its Axis, and to eletrify
the Gun-Barrel: the Perfon then who has Courage
enough to fuffer the Experiment, for fo I muft ex-
prefs myfelf, grafps the Bottom of the ele@rified
Phial with one Hand, and with the other touches the
Gun-Barrel. At that Inftant, a great Part of the
nervous Syftem reccives a Shock fo violent, that it
would force the ftrongeflt Man to quit his Hold, and
turn him half-round.

1 remember, among others of us, that tried the
Experiment, was a Boy of about fourteen: I asked
him, what he thought of it’; he told me, that he
imagined, the inftant he touched the Gun-Barrel, his
Arms had been broke fhort off at the Elbows, 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 Effe@, fo far the Boy was in the right, that the
Shock in the Arms feems to extend no farther
than the Elbows, and that of the Body no lower
than the Breaft, without affe&ting however in the
lealt the Head, or feeming to reach beyond the
outward Expanfion of the Nerves: yet is it not to
be termed a Pain ; for there is not the lealt Seafe of
that fort in it, but a mere fudden convulfionary
Motion, or rather a Shock, which furprifes much,
and is indeed an unecafy, though not a painful
Senfation.

In
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In this Experiment, it is very rcmarkable, how
greatly the Force of the communicated Ele&lricity is
augmented, by the Application of the elcérified Phial :
But the moft {urprifing Circumftance attending the
Ulfe thercof, and which, I belicve, is, among all
the Bodices that are fufceptible of Etcétricity, pecu-
liar to this alone, is, that it Jofes not entirely its
Efficacy under feveral Minutes; and I am told, that
in a Froft it will retain it for fix-and-thirty Hours to-
gether.

lonficur de Buffon, who informed me that
Monficur Je Monnier was the fitft who difcovered
this Particular, has alfo affured me, that this fame
Gentleman had frequently electrified the Phial at
home, and brought it in his Hand through many
Strcets 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@rified Phial may be diverfified many Ways:
among others are fuch as follow.

Exe. V.

When the Phial has been fufliciently ele@rified as
above, the whole Company join Hands; the Opera-
tor at one Extremity of the Line grafps the Bottom
of the ele@rified Phial, and the Perfon at the other
Extremity touches the Wire, which rifes above the
Cork. At thatInftant, the whole Company reccives
a Shock, refembling that in the Experiment of the

Kk Gun-
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Gun-Barrel, but not fo firong; for it feems not at
all to extend beyond the Elbows.

This is the Experiment, which Abb¢ No/ler
petformed upon 180 of the Guards, before the King,
who were all fo fenfible of it at the fame Inftant
of Time, that the Surprize caufed them all to fpring
up at onces as it will indeed force any Perfon to
do that fubje&s himfelf to the Trial; tho’ the con-
vulfionaty Motion itfelf, as I obferved before,
reaches not beyond the Elbows: But the greater
ot leffer Effect depends entirely upon the longer or
fhorter Application of the Phial to the electrify-
ing Spheroid; and I am credibly informed, that
when due Precautions have not been taken in this
Particular, fome Perfons have received fuch vio-
lent Shocks, as have benumbed, and impaired, to
a certain Degtee, 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 alrcady taken notice
of, there is no manner of Danger, tho™ at the fame
time a fufficient Efficacy may be communicated to
the Phial, to gratify any one’s Curiofity: And in this
Particular I have been the more prolix, left any bad
Confequence fhould happen to the unexperienced.

Exp. VL

Another Experiment with the electrified Phial con-
fifts, firft, in placing a Wirefixed in a Pedeftal, erect in
a Bafon of Water, the Head of which Wire is bent,

and rifes fome three or four Inches above the Level
of
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of the Water; and then, in touching the Surface 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 Ex-
periments. The Effect of this is much more violent
than that of the laft Experiment, and I think, exceeds
cven the Shock of the Gun-Barrel 5 fo that here the ut-
mofl Precaution muft be ufed, not to electrify the Phial
too much.

I obferved particuiarly upon the Trial of this,
that the Operator, who appeared to be very expert, and
quite familiarized with every former Effect, fhewed
however fome Apprehenfion, and was unwilling to
lead the Way, as he had done in all the other Ex-
periments.

Exre. VIL

If the electrified Phiai is held in the Hand, and the
Chamber is darkened, the Wire inferted in it is per-
ceived to cmit a Stream of Firc at its Extremity
without any Difcontinunances; but if it is fufpended
by a filken Thread, the fiery Eruption inftantly
ceafes.

This, as a Perfon would be apt to imagine, gives fome
Infight into the Reafon of its Retention of Elcctricity ;
the ambient Glafs and filken Thread being in the Num.
ber of the Elcctrics per fe, which havea Powcr of dc-
termining to, and confining in, any othcr kind of Body,
a communicated Electricity, though they are not fuf-
ceptible of it themfelves.  Yet, as the French obferve
very well, there arc fo many of what they term B;-

Kk 2 zarreries,
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zarreries, or unaccountable Phesnomena, in the
Courfe of clectrical Experiments, that a Man can
fcarce affert any thing, in confequence of any Ex-
periment, which is not contradiled by fome uncx-
pe&ted Occurence in another: At lesft, this is my
prefent Thought of the Matter; and I am the more
confident in advancing it, fince that I have learnt your
Friend Monlficur de Biffon is of the fame Opinion,
for whole Judgment I have the greateft Deference.
I remember he told me one Day, when I had the Ho-
nour of waiting upon him, that he thought the whole
Subje&t of Elettricity, though illuftrated with fo great
a Varicty of Experiments, very far from being yet
fufficiently ripe for the Eftablithment of a Courfe of
Laws, or indeed of any certain one, fixed and deter-
mined in all its Circumftances. An Inftance of this,
among others that arc or may be found out, will
appear in the following Experiment.

Exp. VIII.

I the non-ele@rified Phial is placed upon a glafs
Salver, it acquires from the Revolution of the
Spheroid no Eleétricity, though its Wire is in Con-
ta& 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 thc Chamber is
darkened, you will fee the eleCtrical Fire ftreaming
out of the Finger, and entering into the Water,

through
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through the Body of the glafs Phial, which is thereby
immediately impregnated with it; and this, though
the Hand fhould be placed cven under the glafs
Salver itfelf.

Here we fee an Example, where an Eletric
per fe is fo far from terminating or excluding
the Power of Ele@tricity, that it is cven made a
Medium of Communication in CircumQances where
the Wire, which is a Non cle@ric per fe, refufcs to
perform its expe@ted Oftice.  When I fpeak of the
Power of Elcctricity in this Cafe, I would not be
underftood of the Power of attracting light Bodics,
which is well known to be {carce fenfibly intesrupted
by a glafs Medium, as appcars in the common Expe-
riment of an electrificd Tube, acting upon Leaf-
Gold, in a cryftal Bottle: Though cven this, if daly
confidered, might create fome Dificulty ; but I would
only be underftood of that communicated Vittue,
which renders Non-clectrics per (e ele€trical.  In one
Word, the Singularity of this Experiment is, that,
by the Addition of the glafs Salver, the Wire and
the Water, both of them Non-clectrics per fe, thould
not be in the leaft affected withourthe Approachof a
Hand, and fhould thea rcceive the clectrical Fire
from it through a glafs Medium s notwithftanding
they are in the very fame Circumftances, that a Man
is in, or any other Non clectric per f¢, placed upon a
Cake of Wax and in Contact with the clectritfying
Spheroid. Now, that in this Expcriment the glaf
Salver has a confiderable Effect, is very clear.  For,

i
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if the Phial is placed upon the Table, or upon a
Stand, without the Salver, a few Revolutions of the
Spheroid will with Eafe communicate a ftrong Elec-
tricity to it; particularly if any one touches the Table
or Stand 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-
<eding Experiments.

Exp. IX.

If the electrified Phial is placed upon a Table,
and any light Body is fufpended by a filver Thread,
within the Diftance of about two Inches from the
Phial, what I faw was a fmall brafs Bell of a Lap-
dog’s Collar, the Phial will attract that light Body to
it with Force, if any of the Company touch thc
Wire of the Phial ; but if the Phial-itfelf is touched,
it will repel it with a Force equal to its Attraction
in the former Cafe.

Exp. X.

This Experiment confifts in the Communication of
the electrical Fire from the glafs Spheroid to many Per-
fonsatonce, as in England from a Tube ; with this only
Difference, that the Company do not here join Hands,
but are united to each other by taking hold of iron
Chains, which {urprifingly increafe the Force of the

communicated
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communicated Elcctricity : For it is to be obferved,
thar, whenever the Communication is carcied on by
a metallic Medium, the Effccts are much the more
fenfible.

Exp. XI.

This Experiment is no other than what has been
frequently tried in England, the Attraction of Leaf-
gold by a hollow wooden Globe, to which Elec-
tricity is communicated, by a Packthread of a very
great Length fufpending it; after it has been con-
ducted over filken Threads crofling the Chamber at
feveral Diftances, in a fort of Spiral, confilting of as
many Turns as the Place will admit

I had almoft forgot to take notice of two Particulars,
which werethe Confequences of fome of the preceding
Experiments, and may in (ome meafure ferve to illuf:
trate them: The one regards the Communication of
Electricity ; the other, its furprifing Force.

At the grand Convent of the Carthufians here in
Paris, the whole Community formed a Line of nine
hundred Toifes, by means of iron Wires of a propor-
tionable Length, between every two; and, confe-
quently, far exceeding the Line of the 180 of
the Guards above-inentioned. The Effect was, thar,
when the two Extremities of this long Line met in
Contact with the electrified Phial, the whole Com-
pany, at the fame Inftant of Time, gave a (udden
Spring, and all equally felt the Shock, that was the
Confequence of the Experiment.

The
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The other Phenomenon was the Refult of a late Ex-
periment of Abbe Nollet’s.  He fixed, at the two Ex-
tremitics of a brafs Ruler, two {mall Birds, a Sparrow
and a Chaflinch: This Ruler had a Handle or Pedeftal
faftencd to the Middle of it, for the Convenicnce of
holdingit. When both the Gun Barrel and the Phial
had been fufliciently electrified, as in the 4th Expe-
riment, he applied the Head of the Sparrow to the
fufpended Phial, and the Hcad of the Chaftinch to
the Barrel. The Confequence, upon the firft Trial,
was, that they were both inftantancoufly ftruck life-
lefs, as it were, and motionlefs, for a Time only, and
they recovered fome few Minutes after : but, upon a
fecond Trial, the Sparrow was ftruck dead, and
upon Examination found livid without, as if killed
with a Flafh of Lightning, moft of the Blood-veficls
within the Body being burlt by the Shock. The
Chaflinch revived, as before.

This is, Sir, the exacteft Relation I have been able
to put together, of a Series of Experiments I have
been exceedingly furprifed with: And whichI fhould
fooner have tran{mitted to you, had I not becen
obliged to employ fome time in the clearing up fe-
veral Particulars, and in the fatisfying myf{elf about
fome of the Facts, by repeated Trials, before I would
venture to give you an Account of them.

That
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That you may very long enjoy the moft perfect
Health and Happinefs, is the fincere Wifh of,

s IR,
Yonr moft obliged

Humble Servant,

Turbervill Needham;

II. Via Cometz
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