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PREFACE.

Ir may be easily perceived by the-title of
this work, that it is not offered to the public
as a finished piece on the subject. To treat
of the theory and practice of electricity in
the fullest manner, would require a larger
treatise, and employ more time than I can
devote to a work of this kind.

- The science of electricity is now gene-
rally acknowledged to be useful and im-
portant; and there is great reason to think,
that at a future period it will be looked up
to, as the source from whence the principles
and properties of natural philosophy must
be derived. lIts utility to man will not be
inferior to its dignity as a science.

I have not attempted to trace electricity
from its first rude beginnings, or to follow
the mind of man in its various and isrcgular
wanderings, in search of the laws by which
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it acts and the source from whence if is des
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rived, us this has been so well executed by
Dr. Priestlev. Our view of things is so
circumseribed, and the mysteries of nature
so profound, that it is not easy for us to
determine, whether the received theory is
“founded on the basis of truth and conform-
able to nature, or whether we shall be con-
sidered by future philosophers as mere
children, amused and satisfied with rmper-
tect opinions and ill-digested theories.
When a variety of things are mixed toge=
ther, which have little or no connexion,
they naturally create confusion. It has
been my endeavour in the following Essay
to collect and arrange in a methodical and
concise manner the essential parts of elec-
tricity, by these means to render its appli-
cation easy, pleasant, and obvious to the
young practitioner; and, by bringing toge-
ther experiments of the same kind, make
them mutually illustrate each other, and
ithus point out the strength or discover the
wedkness of the theories that have been.
deduced from them. Though the nature
and eonfined limits of my plan did not ad-
mit of much variety of observation, or a
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PREFACE. v

formal enunteration of every particular,. yet
few things, I hope, of use¢ and importance
have been omitted. -

As I do not wish to incur the imputation
of plagiarism, I with pleasure acknowledge
the assistance I have received from the dif-
ferent authors who have written®on this
subject. I have used an unreserved free-
dom in selecting from their works whatever
I found to answer my purpose.

~ The various interruptions and avocations,
from which, as a tradesman, I cannot be
exempt, will, I hope, induce the reader to
make some favourable allowances for any
errors which he may discover, and kindly
correct them for himself.

Being encouraged by the very rapid sale
of the former editions of this work, to offer
another to the public, I have endeavoured
to render it more perfect by such additions
and alterations as either occurred to my
own mind, or were suggested to me by
others. The reader will find most of the
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ADVERTISEMENT,
BY

THE EDITOR.

T'ur Editor thinks it proper to acquaint the Reader,
that in his revision of this work, he has been careful to
correct tkc referential and other errors contained in it; of
the former of which he found too many instances, IHe
has given more explicit descriptions of such apparatus as
were either imperfectly explained, or not properly referred
to by the late Author. Several additional figures have
been inserted in the plates; and, by way of text and ocea-
stonal notes, some new and useful articles have been
printed, unnoticed in the preceding impression; an Index
has also been annexed. In the Addenda, a short account
is given of the remarkable discoveries and experiments on
animal electricity, The considerable number of experi-
ments described in this work has been, perhaps, its chief
recommendation; and the Editor conceives it proper to
advise any beginner in the science, not at first provided
with an electrical machine and apparatus, to furnish him-
self with a glass tube, a stick of sealing-wax, and a pair
or two of pith balls fixed to linen threads for suspensions
on glass stands, in order to exemplify the fundamental
and general properties of the science. The Editor hopes
that the corrections and augmentations made to this Fifth
Edition, will again render the work deserving of the fa-
vourable reception it has hitherto met with.

Howrzsonx, é o
May 1, 1709.
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2 A SUMMARY VIEW OE

These appearances are; the attraction and re- |
pulsion of light bodiess pencils of light darting
from, the electrified body, attended with a snap-
ping noise, and sometimes fiery sparks, on the
approach of certain substances. .

Expervent 1. Take a dry glass tube, of
sbout an inch and an half in diameter, and about
- three feet long; rub this tube from one end to the.
other with the hand, or a picce of dry warm silk,
and it will exhibit clectric appearances, or be ex-
cited. The power thus brought into action will -
attract and then repel small light bodies, suchas a
fealher, threads, &c. Small pencils of light will_l
also dart from the tube in a beautiful manver, |
attended with a crackling noise, if the finger, or -
any metallic substance, is brought near the tube.
In a darkened room this experiment will appear
to more advantage.

Exverimene 1. Put your glass eylinder of |
the clectrical machine in good order, by the rules
laid down in Chap. iii.* Then turn the eylinder,
and all the forementioned appearances may be.
observed; but, as the action of the cylinder 1s.
stronger than that of the tube, the effects will be

* Plzte 1, Fig. 8, represents a cylinder electrical machine
and prime conductor. G H, the glass cylinder; O P, the glass
insulating pillar to the rubber and sillk, g, h, above; and Y Z,
the conductor with its collecting points, supported by a glass
pillar.  EnSt. !



THE PRINCIPLES OF ELEQATRICITY, 3

more visible in the former. In these two experi-
ments; the friction of the rubber against the tube
or eylinder will bring into action, and render gen-
sible an agent of a curious and surprizing nature,
which before was apparently dormant and invisible
to us.

With respeet to the electrie matter, all sub-
stances are by electricians divided into two elasses,
electrics o non-electyies.

Electrivs do not suffer the electric matter to pass
readily over their surfaces; hence they are also
called won-conduetors.

Non-electries permit the electric matter to pass
readily over their surfaces; from whence they are
termed conductors: :

Experivext 1. A metallic cylinder being
fixed upon a glass support, and placed near the
clectric machine, will receive the electrie fluid from
the glass eylinder, which will diffise itself over the
whole surface of the metallic eylinder. It does
not, however, readily pass over the glass support,
but 15 detained by it on the metallic cylinder,
from whence it may be conveyed by any metallic
substance.

A metallic eylinder supported by glass, and
furnished with sharp-pointed wires to collect the
electricity from the glass cylinder, is called the
prime conductor. It is said to be jpsudated by the
" glass support, because this obstructs th passage,
A2



4 © A SUMMARY VIEW OF

or cats off the communication of the electric fluid
with the earth. All conducting substances sup-
portgd on pillars of glass, or other eleetric sub-
stance, are therefore in a state of fsulation. |

This experiment will serve to give a general idea. .
of the foundation of the division ef all substances
into electrics and nou-electrics; but, as it is a

* distinction which runs through the whole business
of clectricity, we shall endeavour to elucidate it |
further, by entering more fully into the properties J
by which these substances are distingnished.

Electrics, or non-conductors, may have any part i
of their surface rendered electrical by friction, )
without diffusing the same kind of eleetricity o
any other part of their substance.

Non-electrics, or conductors, cannot be ren-
dered electrical by friction; aud, when electrified
by any other means, the electricity is diffused over |
the whole of their surface, and cvery part thercof
exhibits the same kind of electricity. :

The partial distribution of the clectric fluid on
non-conductors is easily shewn, by only exciting
one part of a glass plane, ora glass tube.

The equal diffusion of this fluid is seen by the
prime conductor when clectrified.

A conductor clectrified by communication,
parts with the whole of its electricity at once to
any eonducting substance, (that communicates
with the earth,) when brought in contact with ity




THE PRINCIPLES OF FLECTRICITY, 5

or a conductor cannot be electrified while it com-
municates with the carth, because all the electri-
city is carried off by the communication. Whereas
under the same circumstances an excited clectric
loses its electricity only in those parts which are
near the conducting substance, or to which it is
applied.

Fxperivpnt 1v. Toillustrate this position,
bring any condueting snbstance that communicates
withi the carthin contact with the prime conductor,
and it will immediately &cprive it of all the elec-
tricity it had acquired; but, if the same conduct-
ing substance is brought near the excited glass
cylinder; it will only take off a portion of the
electric matter from that part to which it is ap-
plied.

Some conducting substances are more perfect
than others. X

Exeerivent v. The electric fluid will pass
more readily over a metal rod, than one of wood.

Among conductors, metals are the most perfect ;
sealing-wax, rosin, and glass, are amongst the
best non-conductors. A list of conducting sub-
stances will be hereafter given.

The electric fluid may be exeited by friction,
by heating and cooling.

Exreriment vi. In working the eleetrical
machine, this fluid is exeited by fiiction. The

&



6 OF EXCITATION,
Tourmalin stone is excited by increasing or dimi-
nishing its heat.

L]

OF EXCITATION, AND OF THE CONTRARY
STATES OF THE ELECTRIC FLUILD.

The excitation produced by rubbing of electrics
.against.each other, is very small.

Exrerimext vir. Rub two pieces of glass
or sealing-wax together, and only a small degree

of electricity will be obtained,

It is, therefore, necessary that the rubber should
be a condueting substance, and that it should not
be insulated. :

Only a small quantity of electricity can be
produced, when the rubber and conductor of an
eleetrical machine are both nsulated.

ExverivmenT virr, Take off the chain, which
is generally suspended from the cushion of the rub-
ber of a machine; turn the cylinder, and vou will
find less electricity than when the cushion or rab-
ber communicated, by the chain, with the earth,

If the rubber of an electrical machine be insu-

lated, and the conductor uninsolated, or made to

communicate with the earth, by hanging a chain
from it; on turning the cylinder, the rubber will
be strongly electrified, and will attract and repel
light bodies, and exhibit the same general appear-
ances as the prime conductor,
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OF EXCITATION. 7

LxperiMeENT 1x. Connect an insulated con-
ductor with the rubber, place another before the
cylinder, and both will be electrified.

‘The conductor, which is electrified by the ey-
linder, will attract those bodies which are repelled
by the conductor that is connected with the cush-
ion, and wice versa. -

If these conductors are brought near each other,
strong sparks will pass between them. '

If they be brought into contact, or if they are
connected together by a chain, the clectricity of
one will destroy that of the other; aud though the
fluid may be seen to cireulate round the cylinder,
yet the two conductors, when thus conjoined, will
exhibit few or no signs of electricity.

From these experiments it may be inferred, that
there are two powers in electricity, the one termed
positive electricity, the other negative electricitys
that these powers may be rendered evident to the
senses when they are separated; and that they
counteract each other when united, the one de-
stroying the cffects of the other.

To render this position more clear, we shall re-
consider the foregoing experiments on the two
conductors, comparing them with similar experi-
ments on two conduetors eleetrified with the same
power. RElectrify two conductors equally, by
placing them before the cylinder, that is, electrify
both positively, and the ft:_llmvingﬁ obseryations



8 OF THE CONTRARY STATES

may be made: 1. That what is attracted or re.
pelled by the one, is also attracted and repelled by
the other; whereas, in the foregoing instance, *
what the one attracted, the other repelled. 2. That
no sparks will pass between two conductors equally
electrified with the same power, thoungh they will
pass continually between two electrified with dif-
ferent powers. 3. Connect the twe conductors
that are before the cylinder, and sparks may be
taken from them, which cannot be done from the
others when they are united.

The conductor connected with the cushion is
said to be negatively electrified.

The conductor placed before the glass cylinder
is said to be positively electrified. *

These experiments, if the rubber be insulated,
may be easily exhibited by one conductor, by
means of the two directors with glass handles,

# Henee every electrical machine, with an insulated rubber,
may be considered as acting in a three-fold manner.

1. As a machine producing negative electricity; by connecting
the prime conductor to'the earth by a chain, and taking the
fluid from the cushion or rubber.

2. As a machine producing poriive dectricity.  Ta effect this,
make the rubber communicate with the ground by a chain, and
take the fluid from the conductor.

3. As communieating the action of hoth powwers at once.  In
this case, the nibber and conductor miust both be insulated, and
the substance to be electrified placed between two directors cons
nected with them,

. i 4



OF THE ELECTRIC FLUID, g

that are deseribed in the chapter on medieal elec-
tricity. Take off'the chain from the cushion, and
conneet a director with it by a wire or chain, and
connect another director with the prime conduc-
tor; turn the eylinder, and on bringing the di-
reetors near to each other, sparks will pass from
the one to the other; the one will also attract
what the other repels, and, when brought into
contact, neither of them will exhibit any signs of
clectrieity.

The electricity produced by the excitation of
glass is called positive electricity, by some writers
aiireous. :

The eleetricity produced by the excitation of
sealing-wax, or rosin, is called negative, and by
SOme Writers resuors,

OF ELECTRICAL ATTRACTION AND
REPULSION.

If two bodies be electrified, both positively or
both negatively, they repel each other.

If one be electrified positively, the other nega-
tively, they attract each other,

A bodynot at all electrified will be attracted by
those which are electrified, cither negatively or
positively. ]

Exerriment x. Electrify a pair of insulated
pith balls positively, and they will repel eacl other,
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' OF A PLATE OF AIE, 23
as the eoatings to a plate of air; and, if a com-
murnication be formed botween them, by touching
the uninsulated board with one hand, and apply-
ing the other hand to the eonductor, the shock
will heielt. See Nicholsor's Introduction to Na-
tural Philosophy.

¢« A great part of the electric phenomena are

" the consequence of the air being thus charged. .
Thus, the prime conductor imparts its clectricity
to the surface of air immediately contignous to it,
and when the spark is drawn, the discharge is
made to the non-electrics in the room, which are
in contact with the opposite surface.

« It is a consequence of the air being charged,
that broad non-electric surfaces draw large sparks
from the conductor; for the sparks are the dis-
charges of a large plate of interposed air: a less
surface will draw a less spark, because the same
machine discharges less surfaces higher than
greatér; the spontancous discharge through the
body of the electric air will be made at a greater
distance of the surfaces; that is to say, the sparks
will be longer. If the surface of the presented
plate be still smaller, the sparks will also be smaller,
and emitted to a greater distance; and if the sur-
face be indefinitely small, or in other words, if
the non-electric be peinted, the spark may be so
small as to be invisible, and the distance to which
it ean be emitted, may be unlimited.”
























OF ELECTRICITY 1N GENERAL, 41

hypothetic reasoning, and the uncertainties of
vague conjecture.

The existence of this su’blgilc'- and in most cases
inyisible power, was the_);; tr ed, aélé*nany of its -
properties developed; its ag was discoyered
to be universal, and its extentun imited.

Tt must be evident, indeed, even to a superﬁ-
cial observer, that clectricity is no trivial or con-

fined subject; because there is no body in nature
that is not acted upon in a greater or less dcgree
by this important agent,

The importance of the electric fluid in a2 the 8ys-
tem of the world is confirmed by a consideration
of those phenomena in which it is concerned, and
which take place without the concur Le.nt operation
of man. ! ; e

Thus, several fishes possess the “property of
giving the electric shock. The torpedo, and one
or more species of ecls, from Surinam, if toug d
by the hand, a metal rod, or any other conducto
give a considerable shock to the arm, but 1
safely touched by a picce of sealing-wax:
shock depends on the will of the fish, am;l
milted to a great distance; so that if persons it
ship happen to dip their fingers or feet in the sea,
where the fish is swimming at the distance af fif-
teen feet, they will be afEected therewith. i

Many disorders of | --,' human frame have been
cured or relieved by electrlmty, new El.ctlQﬂ has













ELECTRICS AND NON-ELECTRICS. 35

light bodies, these are ealled efeetrics.  Such
substances, us metals, wggﬁr,&e; the friction of
which will not produce this power of attragtion
and repulsion, are callec electiicss

When the exeited glass tube, or stick of scaling-
was, is in good order, and the particles of cleetri-
city are sufficiently united to act on the organs
of vision in a darkenediroom, pencils of light, or
ﬂnshes.-ﬂf'.di\r'ergent flame will dart from the tube
in a beautiful manner. értt_;__r_ldcd with a crackj-ing
noise, which will b Lon the approach of any
conductor, The m ;:eﬁ}sing this light and
sound is what is meant by electrici Ly.

Electricity is often excited by other causes as
well as friction. Thus it may be produced by
heating or cooling of some substanees, by blowing
of air violently on a body, &c. nay, it is probable,
that whatever remoyes the stratum of air from the
surface of any body, or influences the cohesion of
its parts, will disturb the electric fluid.

The discharge of large cannon, and the
up of powder magazines, has been know:
trify glass windows. S

Expsriment ir. Let a metallic cylinder be

placed upon silken lines, or upon glass, bring an
excited eleetric near to it, and every part of the
“metallic cylinder will attract and repel light bodies
as forcibly as the excited clectric itself.

€ 2 .
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powers to conducting substances which are insu-
lated;; that these will then) attractiand repel light
bodies, &c. similar to the electric itself, with this
difference only, that a W&ﬁst@%m has re-
cewad clectricity parts. with it at once when it is
touched by another eonductor that communicates
with the ecarth, whereas the excited cleetric, un-
der thésame cfrcums’ﬁnces, only loses its ‘electri-
city partially. Dt

A conductor cannot be electrified while it com-
municates with the ‘because the electricity
is immediately convey _

An insulated {,Icetﬁﬁﬁd mnductor will he de-
prived of its electricity, hy taktgg;% spark from
any part thereof with an unm?ﬂ ductor.

ExPERIMENT V. Ele&tnﬁﬁﬂ;%lﬂed glass
or scaling-wax two insulated cork balls, sus-
pended by lines about six inches long, and the
balls will separate from and repel each others

ExrerivmeNt vr  Blectrify one ball with
glass, the other with sealing-wax, and
be mutually attracted. - K.

These two opposite and rem::rkahl”y distxnct
effects in the attractive and repulsive powers of
clectricity, whereby one attracts what the other
repels, were dlswvercd at an early period of the
history of this sc:enc i

The ¢lectric power produced by the excitation
of glass, i3 caﬂad asifive electricity, and the power

" will
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grmscd with tallow, the. samn;cfﬁ;ﬁ ;s pmduced
as with living hair. W;Iks\ ﬁ -'176g,
Electrics differ from i
the' facility with whi
when excited, alg
retain the effects
Silk seems preferabTe to any other clectric sub-
stance for exhibiting a permanent and strong
attractive and repulsive power. o
Glass appears to have the advantage in cxhﬂ:ﬂ?ﬁ
ing the electric light, ﬂttractxon, and repulsion in._
quick succession, in agbely v_&g;rous; &haugh not.
.a durable manuer. _
Negative eleetrics, as ambcr, gum- lac, '@r?
xesin, and all resingus substances, exhibit the
electric appearances for the greatest Tsngff;t; of
time. A single excitation is safficient to make
them do so for many weeks, in favourable circum-
stances. They are also remarkable for the strong

electric powers which they communicate to con-

ducting bodies that come in contact with them,
and which they will continue to communicate for
a considerable time. #

It may be proper to observe here, that the two
classes of electrics and non-electrics are not so
strongly marked by nature, as to enable the elec-
trician to arrange every substance with propriety:
hence the same substange has been placed by dif-
ferent writers in a different class. Besides this,
the electric propertics of the same substancg vary
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Though the electric fluid has 'b_'s_:EH known and
studied for many years, we are altogether igno-
rant of its real essence and nature; to me it seems
probable, that it is ﬁrf:dﬁr . connected with
some terrestrial base. The analoglcs between
the action of eclectricity and fire are very striking;
some of these I shall point out in the words of two

able philoesophical writers. Fire, says Mr. Joues,
is divided into three sorts, solar, culmary, and ele=
mentary; the solar is that fire which resides in the
orb of the sun, as in its reseryoir or fountain, and
proceeds from it in the form of Iight-' The culi-
nary is that fire which is kindled on earth by ¢ art1~
ficial means, and burns in any sort of fuel.
clementary 1s that subtile fluid, which res ides
constantly in all gross bodies, and is not necessa-
rily distingunished by its beat as culinary fire; by
its light, as solar or sidercal firc; but is known by
other effects, even in a cold invisible state.

If it be true, that natural effects are not to be
ascribed to many different means or agents, incrc
fewer will suffice, these three should be considered
as one and the same fluid, because they have the
same properties and the same effects. The solar
fire will burn in fuel, and act in solid matter with
greater effect than the most violent five of a fur—
nace. The culinary fire will promote vegetation,
and ripen fruits like the sun. The clementary,
or electric fire, will light a candle and fire gun-

D
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could not obserye the least sign of their being

e fire, at the

eleetrical; but, holding them
distance of five ov six inehes,
electrical 1n a short tim

/ sé_ame strongly
_more so when they -
were cooling. These balls would, every time
they were heated, give the elcctric power to, or
take it from ather bodies, according to the plus
or minus state of it within them. IHeating them
frequently diminished their power, but keeping
ne of them under water a week did not in the
least impair it. The balls retained their virtue.
above six years. o

The tourmalin, and many other ﬁmci'ous stones,
are also known to acquire electricity by heat.
The tourmalin has always at the same time ag'qgt)-
sitive and negative eleciricity; one side of it&@-‘}]g
in one state, the other in the opposite. These
powers may be excited by friction and by heat;
nay, even by plunging it in boiling water.*

ExPrRIMENT VIIT. Sshewmy the action of an
electric fluid on a thermameter. Insulate a sensible
mercurial thermometer, and place the bulb be-

* This curious stone is ranked as a hard semi-pellucid fossil;
is generally of a deep red, or purple colour, about the size of a
small walnut; it is common in several pa.-r'ts of the East Indies,
particularly in the island of Ceylon. The Linnzan name is
lapss electricus; and, from its property of attracting the ashes
when laid near the fire, the Cermans call it aichentyickier,
Epix,
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the lower multiplying wheel is more advantageous
to the operator, giving him gygleamr power over
the cylinder, and fatig hitn less: it may also
be turned with the nght Liand, which c.a_nnot be
done conveniently with the other. It may be
proper to remark, that those with a simple wineh
are somewhat less in expense than those with a

multiplying ‘wheel. : .

A B/C represent the mahogany or wooden basis
of the machine,

D and E, the two perpendicular supports, which
sustain or carry the glass cylinder, FGHL
These two pillars, for a more perfect msulatmn,
are sometimes made of glass.

The axis of the cap, K, passes through the sup-
port, D; on the extremity of this axis cither a
simple winch is fitted, or a pulley for to use with
the multiplying wheel.

The axis of the other cap runs in a small hole
which is made in the top of the support, E.

OP is the glass insulating pillar to which the
cushion is fixed; T, a brass screw at the bottom
of this pillar, which is to regulate the pressure of
the cushion against the cylinder. This adjusting
screw is peculiarly advantageons. By it, the ope-
rator is enabled to lessen or inerease gradually the
pressure of the cushion; which it effects in a
much neater manner, than it is possible to do
when the insulating pillar, as in some. machincs,
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medical purposes, as actually applied in the prac-
tice. A BC is the mahogany basis, which in this
machine is in the Fdrlﬁi%ﬁé‘é’t; ‘with a drawer
to hold the several smﬁmﬁ:’%m not in use.
EGHI, the glass cylinder which should be at
least nine inches in diameter; O P, the glass pillar
insulating the rubber above; T, the regulating
screw which aects against a jointed. sockef, intd
which the pillar is cemented; gki, the flap of
silk; @4, the pulley; ¢d, the multiplying wheel. g
There are scveral unequal sized grooves in the
circumferences of the pulley and wheel, to suit the
variable extent of the catgut band after much use.
A simple winch is sometimes made to fix on the
axis, instead of the pulley, « 4; so that in case of
an accident of the band breaking, or at the plea-
sure of the operator, the winch only may be used
in order to put the cylinder into motion. YZ
is the form of the prime metallic conductor, which
in this figure is represented of the T shape, a form
more convenient than essential. L M the insu-
lating glass pillar; VX, the wooden foat, like to
the preceding machine; ¢ efd, the improved me-
dical bottle, suspended from the conductor by the
brass ball and wire fixed thereto; « 4 on the con-
ductor, the discharging clectrometer, consisting
of a bent piece of glass, and sliding wire and ball
h. This sliding wire is useful to regulate the
degree of charge given to the jar ¢ efd, or any
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‘other jar applied to the conductor, and from
which a patient is to be electrified, the strength
of the discharged eleetrieity being in proportion
to the distance of ¢ G%‘bﬁﬂ from the conductor,
Lane's discharging electrometer, as fixed (o a jar,
is shewnat F ED G, plate 5, fig. 85; but the
preceding one may be considered preferable, as it
serves. universally for any jar applied to the con-
ductor. %, J, in the hands of the human figure,
represent two glass handle directors, conneected
with two conducting wires or chains, m, #.  The
child in the figure is represented as receiving a
small electric shock in her right arm, as far as from
one ball to the other of the directors, £, /.,
When the cylinder is put inte motion, the jar,
¢efd, is charged in an instant by the conductor
Y Z: the electric fluid becomes thence sufficiently
condensed to discharge itself through the conduc-
tor and air to the electrometer, a £, and thence
by the chain, m, to the director /, entering the
arm of the child, aund going to the other director
£, and chain #, to the hook, d, or outside of the

jar. Thus the clectric circuit is completed, and
the patient electrified: the repetition of these dis-
charges constitute the pumber of shocks, the
strength of which is regulated by the discharging
electrometer, @&, It is evident, that wherever
the balls of the dircctors are applied, the shock
will pass through that pert of the paticnt only
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which is between them. One. chain or wire
is always connected to @ dlr“ecrér and outside of a
jar, and another direc _‘dmch'a.rgmg elee-
trometer.  The handl e directors are made
of glass, to insulate the operator from any effect
by the clectric fluid in its circuit.

There is a small glass tube, partly coated with
tin-foil, placed within the medical jar, cefd; a
wire passes through the brass cap, to communicate
with the inside of this tube; another wire also
passes through another holedin the cap, commu-
nicating with the inside wmﬁgof the jar; so that
by taking out cither of these wires, either the
larger jar or smaller tube will be charged, accord-
ing to the communicating wire left in. When
the short wire only is left in, the small charges
given to the tube are of very considerable utility
in medical practice; the shocks from it being of
the most slender kind, and cannot cause any dis-
agreeable effects or apprehension to timid patients,
and, by the electrometer, can be diminished to a
very small degree, not more in effect than a sim-
ple spark from the prime conductor'enly. When
the strongest shocks are required, the wires must
be left both in the tube and jar.

A drawer is sometimes made in the table, in-
stead of one in the basis of the machine, A BC,
to hold the auxiliary articles. This table is some-

times made in tho form of a chest with two
'
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wire is to be conneeted with the chain or wire
connected with the condunctor, or simply held in
the hand when the patien is placed upon | the
insulated stool. The of the: sp_:uks or
aura will be accordingifo the degree of excitation
of the glass cylinder, and the clean and dry state
of the rest of the apparatus.

DIRE..CTIONS FPOR KEEPING THE MACHINE
"1 i
IN ORDER.

Before the electrical maching is put in motion
examine those parts which ‘g}gs liable to wear,
cither from the friction of one surface against ano-
ther, or to be injured by the dirt that may fﬁﬁm&a
ate itself between the rubbing surfaces. %3

If any grating or disagreeable noise is heard
the place from whenee it proceeds must be disco-
vered, wiped clean, and rubbed over with a small
quantity of tallow: a little sweet oil or tallow
should also occasionally be applied to-the axis of
the cylinder; for which purpose, there are usually
two screws at the top of the pillar D, which,
when unscrewed, disengage a wooden piece, and
canse the axis to be freed from its supports.

‘The screws that'belcng to the frame should be_
examined, and if they are loose, they should be
tightened.

The different working parts of the mac.hme
haying been looked into and put in, order, the

' ﬁﬁﬁﬁfﬂi‘:{_ 8y
f A"/ e “\gﬁr%
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ExvrriMent . On the effects of a solution of
continity. Break a stick of sealing-wax in two
picces ;- those extremities that were contiguous
“will be found clectrified with contrary powers;
one will be positively, the other negatively, elec-
trified.

Since the third edition of this work, Mr. Ni-
cholson has made many experiments on the naturc
of excitation, and on the most efficacious me-
thods of exciting an clectric machine powerfully;
they were communicated + Royal Saciety,
and read ‘before them, June 2 :;-.-'1?89, and have
since been published in the Philosophical Trans-
actions; I have, therefore thought it a 'du'ty to
_add them to this edition of the work, as cutit;iifin-

ing much important matter.

EXPERIMENTS AND OESERVATIONS ON THE
EXCITATION OF ELECTRICITY, BY WILLIAM
NICHOLSON.

ON THE EXCITATION OF ELECTRICITY.

1. A glass cylinder was mounted, and a cushion
applied with a silk flap, proceeding from the
edge of the cushion over its surface, and thence
half round the cylinder. The cylinder was then
excited by applying an amalgamed leather in the
usual manner, The electricity was received by a
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. parallel to «tlic upper one, at abgut five or six
; turn the machine, and the leal

‘g’p into a vertical situation,»and

Femain betweet .ﬂ. plates, -m;hout touching
- a mgtm@mt towards

ly fall %EJ_WIJ
'Ieaf ]ﬁace,abnss

the leaf, and it will i

EXPEILIME\;;& '
ball at K, g1
and when the leaf
the plate and ball, (=
and the leaf will also move r

off.

ExPERIMENT XLII.
under and  parallel to ther:
from the conductor, let the other comm
with the table: a light image placed between :
will, when the conductor is electrified, appear like
a kind of electrical roperdanoer See fig. 15.«

. Exvirivext xtir, Electric jish. Cut a
piece of leaf brass, with an obtuse angle at one
end and a very acute one at the other; present
the large end towards an electrified conductor,
and, when the leaf brass is within i its atmosphcre,
let it goy it will then fix itself to th, conduetor
by the apex of its obtuse angle, and, from its eon-
: L
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tinual wavering motion, will appear to be ani-
mated.
The next experiment requires considerable at-
tention to make it succeed; as small differenc
force of the chhm%

in the apparatus, or in the
&ec. will make it fail: when it answers, it gene-
rally affords plcasurc % and excites admiration
in the spectators.

EermIMENr XEIV. 'Fi*it the rin NOP,
Jie. 16, of the end of the conductor; p]acc the
plate G, ﬁ 13, on its stand, I, under it, and at
a lirtle distauce from i, put a very light hollow
glass ball wpon the pla.fe?ﬁbut within the ring:
turn’ the cylinder, am: and the little ball will describe
an orbit about the ring, and turn at the same time
about its own axis. The poles of its rotation are
at right anglesito the plane of its orbit.
EXPERIMENT XLV. “Electrical bells.  Fig. 17,
represents a small set of bells, the two exterior
ones are connected to the wire, VY, by a brass
chain, the middle bell and the clappers are sus-
pended on silk.

Hang the bells on the conductor by the hook
R S, let the chain from the middle bell touch the
table, turn the cylinder, and the clappers will fly
continually from bell to bell, as long as the clec-
tricity continues. |

The brags chaip, which connects the two exte-
rior bells to the conductor, conveys the electric
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fluid to them, which attracts the clappers; these,
when' they have received the eleetric ﬂmd are
repelled by the exterior bell, and attracted by the
middle one, on which they deposit their electri-
city: they are then again attracted and repelled
by the outer bells. .Hold up by a silk thread the
chain, X, which proceeds from the middle bell,
and the ringing will ccase, because it cannot
convey the electrie fluid communicated by the
clappers to the ground. s \

Fig. 18 represents a more ele __nt form of
mounting the bells.  When this is used, the
knob, a, should Gﬂﬂﬁﬁhnl[:dtt with the conductor.

Fig. 19 represents another kind. Tn this, the
clapper is suspended from the fly, bed; the axis
of the fly rests in a small hole on the top of the
glass pillar, ef; the upper part of the axis
freely in, and is supp%ﬁed by,a hole m¢g]1 > brass
piece, g. Bells of the gamut tones are p}acB(h'ound:-
the board, hiK. Remove the prime conductor,
and place this' apparatus in its stead near the cy-
Iinder: when this is in action, it will cause the fly
to turn round, the clapper will strike each bell in
rotation, and thus produce a pleasing and harmo-
nious sound.

ExrerimeEnT xrvi. Take ten or twelve
pieces of thread, each about ten inches long, tie

them together at the top and the bottom, as in
Jig. 20, then suspend them from the conductory

L2
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the threads, when electrified, endeavour to recede
from cach other, and the knot at the bottom rising
upwa”i{dﬁ as the repulsion of the thread increases,
‘will form them into a spheroidal figure.
ExeeriveNt xnvrir. Flying feather. Bring a
downy feather, or lock of cotton, near the end of
an excited tube, or the kneb of a charged Leyden
phial: the feather will at first fly towards the tube,
but when it is saturated with the electric matter,
it will reccdc ﬁ“om it, and may be driven about
the room byihe excited tubg, till it touches some
non-conductor, to which it can impart its electri-
city. The same side of ﬁé‘fﬂ&lh&f is always
turned towards the tube; because the clectricity
acquired by the feather is forced, by the action of
the tube, to that side which is farthest from it,
wii h is therefore repell
S easy to perceive, | ﬁam this and the fore-
gomg«expcnments that it is not the mere matter
which is attracted, but that the different pheno-
mena are occasioned by the state of the electric
fluid, in those substances which are mﬂuenced by
the machine. ;

Exrerimest xuvitt. Doncing balls. Put a

pointed brass wire into one of the holes which are at

the end of the conductor, hold a glass tumbler over
the point, then cleetrify the conductor, and turn
the tumbler roun't:lJ that the whole interior surface
may receive the fluid from the point; place a few

1
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C HAP. VIL

i

i i S
THE PROPERTIES OF ELECTRIC ATTRACTION
AND REPULSION, ILLUSTRATED BY EXPERI-

MENTS ON LIGHT BODIES. A

Narurar pkll.l@uphcra were. oﬁgmally incited to
consider the n&{:nrc of electrrc:ty from its strong
attractive an._ pulswe poTeLsg " The phenomena
exhibited by those myat ous prnpemcs are so
various and so pleasing, thai ey were led, as by
vjeets and have
been richly rewarded by the discoveries, which
are both interesting and important.

The powers of genius havc been exerted with
industrious ardour to investigate the causes of
those pmpcrtics; but thcy are still involved in
deep obscurity, and we are still totally ignorant
of that mechanism by which light bodies, when
electrified, approach to or recede from each other.

To enter into'a discussion of the difficulties,*
which perplex this subject, would lead me too far

enchantment, to pursue the

* ¢ Qul pourroit concevoir qu'un corps agit ou il we'est pas;
sans ancun intermede? Denx particules de matiers sont a cent
milles licures, ou a cent milliemes parties d'un ligne de distanca
T'un de V'autre, sans aucune communication materielle entrelles,
et a l'oceasion de Isane 'autre se mduvroit!!” De Luc, Lettres
Physiques, &c.

1
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from the design of this Essay; I shall, therefore,

proceed to state those general propertics or modes

of action, which are observed in electric attl:actibn

:md repulsion, and then describe Lhe expenmen ts
m which those propertics have ehﬁen deduced, or
y which they are illystrated.

.‘.L

GENERAL PROPDRT‘IZEE OF ELECTRIEAL AT=
TRACTION: AND BEpun%@m_ :
"

. The electric ﬂuyl, when in act on, disposes
or places light bodies in_ h"mannel‘& ‘will best
facilitate its transmxssiﬁ rough them, with the
’greatest velocity; a d%hhs in pmpomon to the
gravity of the body, its eonducting péwer, and
the state of the air.

2, Bodies that are elcctnﬁcd po<1t1miy,:qp§
cach other. " P

3. Bodies that arc electrificd ncgatnely mpél
each other, .

4. Bodies electrified by contrary powers attract
each other strongly.

5. Bodies that are electrified attract those sub-
stances which are not electrified. :

6. Those substances that are brought within
the influence of electrified bodies, become pos-
sessed of a contrary eleetricity; or, electrified
substances, without parting with their own elee-
tricity, act upon other bodies in their neighbour-
hood, producing in them an electricity which is
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contrary to their own; or bodies which are im-
merged in an electric atmosphere, always become
possessed of an electricity contrary to that of the
body in whose atmosphere they are immerged. .
The experiments described in this chapter ar ea
simple, easily performed, and certain in their re-
sults; and, though they may at first sight appear
to be L‘I’,lﬂmg, yet, on an attentive examination,
they will he ﬁmnd of considerable importance, as
lue to mwsngate and e}sp]dln a va-

of negative and posmve '?ﬁ‘t_g&crty

Thesc experiments may. all be made with a small

and portaule appdratus; consisting generally of

« two small brass tubes or cylinders, as A and B,
;faw*l*ﬁg 29; each of these is supported on a
gl&’ss pillar G, which scx.*ems into a'wooden foot H;
a pair of small pith balls suspended on linen
threads, as [, K, fit upon each tube by means of a
small brass ring; these tubes, with a piece of seal-
ing-wax or a glass tube, are sufficient to illustrate
the greater part of the experiments in this chapter,
as well as some of the principal phenomena in
electricity.

The apparatus will be rendered more complete,
when it consists of four brass tubes with theie
stands.

Mr. Wilsdh, in a masterly tract on this subject,
entitled, « A Short View of Electricity,” has, with
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a similar apparatus, explained and illastrated all
its general principles.
L]
EXPERIMENTS ON THE TWO ELECTRIC
i POW ERS. AL

it . . o
Exreriment xnix. Touch % pair of insu-
Iated pith ballS'with an e.xci'ted gl'ass tube, they

each other: the ba]l
are therefore attrac%giby e:;c;ted
pelled by excited glass.

As those light subgﬂ.ﬁ&s which
same electric power““&'%gl each other Wwe can
easily discover whether ¢ y are clectrified posi-"
tively or negatively, by presenting an excited stick
of sealing-wax or glass to them. If they are @—
tracted by the gl@_,_ they are ncgatwely, if rey
by it, they are positiye ;
trary, if repelled by the excited wax, the_y ar_ ne-

W |

gative, if attracted, positive.

In ascertaining the nature of the electric powers,
we must a\r,olld bringing the bodies to be tried near
each other suddenly, or one with a strong elec-
tricity near another which is weakly so; as it may
render the experiment doubtful, by attracting and
not repelling the light body.

* A round stick of sealing-wax, about twelve or fifteen inches

long and at least bne inch in diameter, 1= an useful article for
producing negative electricity., Evrr.
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Exrermmext 1. Hold an excited glass tube.
over one of the brass tubes, but ar some distanee
from it; part of the natural quantity of electricity
c?ﬂt,amed in the brass tube will be driven into the.
~ pith balls that are annexed to it, by the excit
glass, the ba]]gtlml] diverge with positive electri- ,I
city; remove the excited glass, the balls will then
rctum;ﬁo their natural state, and close.

3 ed glass con&ﬂ‘?ﬁes in its place, the
nue to be repelled; for the excited
will always a@ntmﬁﬂ*iﬁ separate the powers
v, or, in 0@ wnrdq to force a quan-

tity from the surface of the tube; and will also
“prevent its return, solong as it continucs of the
same force, and acts at the same distance.

. T@: nearer the excited electric is brought, the
 greater is the effect.

3 '.Z'_",‘spherc of actmn@f an em1ted electric has

bec’a distinguished into two parts, one termed the
splxm of influence, in which the balls will separate,
but close when the electric is removed; the other
is called the spkere of communication, in which the
force acquired by the balls remains after the ex-
cited electric is removed.

Exreriment 1, Electrify the pith balls that
are suspended from the brass tube A, fig. 27,
then bring the end of this tube in contact with
the end of the tube B, the balls of which are un-
clectrified: ‘the stock of electricity given to the
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tube, A, will be equally divided between each pair
of balls, those of the tube, B, will ape:n, and thom
“of A will close a little, ' o
Ez prniMeNT Lir.  Electrify the to

; B

sitive and ne
whence, if bmtlﬁm’i'_ - app!
any body, the electricity it
the difference of the two,
of the strongest.
EXPERIMENT LI
to onc of the brass tubes, touc
the same time with your ﬁngcr, part of the naﬁ;—‘ &
ral quantity of the electric fluid resident in it will
be forced by the excited glass tubeinto the finger;
remove at the same mstaﬂt'tfie,ﬁhgcr and glass‘
and the balls will remain negatavely clectrified.
Exrerivent Lv, Place the brass tubes, A
and B, fig. 22, in a straight line, with their ends
in contact; hold the excited glass over the tube
A, part of the electric fluid naturally resident in
this will be driven into B: scparate the fubes, the
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baﬂ; of A will be negative, and those of B'will'be. '
in a positive state; bring them together again, i
and the balls wﬂl close

'the equaklmttm was restoredt evincing, that nsi
on of electric matte: ’ﬁvas ‘communticated to

Lt pcwwers of electricity

re. separated by the atmos-‘i
ric, and proving the cn,-{l
ers 1n e\\;gry substance. |

to Mr. Eeles,

these bodm% remain im merged in this atmosphere,
the powers remain separated, different atmos-
pheres existing and acting at each end. But,
when the electric is removed, the two powers in-
stantly join, and becoming equal, do not manifest
any, sensible action.

Exrerivent pvi. Insulate a long metaihc
rod, suspend a pair/of pith balls from each end of
ity place one of the ends at about two inches from
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‘

the prime conductor, the mhar ‘end as far from it
as possible; electrify the conduetor, and the clee-
' trie fluid in the vod will be driven to that cn;} .
which is furthest from the cnﬁuem‘ 50 that one
e@wnll be L[ecmf'eﬂ negatlvely‘, b her AZ
positively, as will be seen by the balls.v "-"5" Horang
ExperiMent pvin Jipplya s’m‘,k of excited
wax to the tube D ;. v e
mains there, the baﬂ
tricity; raise the wasy
close; raise it still h’fgm toﬁl, and :
open with p&.gitwc electrici
Expmu

the air. Durmg
are repelled by gla th r :
tive state; but, after the exeited glass is removed, -
they in a very little time change to a negatﬁ%ﬁr._;.-'
state, because part of the natural quantity had es-
caped from the pointed ends inte the air, while
the glass was held over the tube; but, when the
glass is removed, the over-charge in the balls will
of course return, and diffuse itself equally in the
tabe: bat, as this i is not sufficient to balance the
loss sustained, the tube, thread, and balls, must
be in a negative state®

i # Halspn's Shore View of Eleetricity, p. 7.
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by the effect an excited glass tube has on a num-
ber of pith balls, which are suspended at aqu'al
distances from each other, between B and D; in
a little space of time, thé%lectn ity of thcsg;is\- y
changed, those that were positive %bﬂtm&gﬁ
gative, and those that were negative wﬂl become
positive.

If the excited glass is held in contact with the’
cnd B the additional qr

the density of the ﬂm
tions will be conve:

Tt may be inferred from these experiments, that
whenever the electric fluid in any bodyiib&comﬁ: '
suddenly more dense in é‘iy one part, the
the ucwhhourmg"f irts
versa. These al :
density must, from the nature of an elastm Alnid,
continue to oscillate many times backwards_-a_nd
forwards before the fluid can be at rest; though,
when these motions are weakened to a certain de-
gree, they are impereeptible to the observer.®
Most of the preceding experiments may be made
with cylinders of wood or glass, instead of brass.
When glass is used, it must be kept dry and not
disturbed by friction.

L]
# JFilen's Short View of Electricity, p. 18.
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" OF THE ELECTRIC SPARK, 103

him. I laid a chain, which was in contact with
the outside of a jar, lightly on my finger, and
sometimes kept it at a small distance by means of
a thin piece of glass. If I'made thendischarge at
the distance of about three inch es, the electri ;
was visible on the surface of the finger, .g
a sudden concussion, which seemed-to muke it
vibrate to the very bone; and, when it happened .
to pass on that side of the finger which was oppo-
site to the eye, the whole seemed in the dark
perfectly transparés L

) make a bof:‘?e of wa-
fer luminows. Conn nd of a chain with
the outside of a charge let the other end lie
on the table, place the end of another piece of
chain at about one quarter of an inch distance.
from the former, t'%en set atdecanter of water %u
these separated cﬂds, and;2on making {] _
charge through the chain, the water will a,ppcar
perfectly and beautifully luminous.

Do not these experiments indicate, that there is
a subtile medium both in electric and non-electric
bodies, that renders them Etraﬁspargat when it is ;
put in motion? it :

Exeperivent Lxxx. Green and red sparks.
The sparks taken over a piece of silver leather,
appear of a green colour; and over gilt lcather, of
a red colour. "

v .
T :

' EXPERIMENT .
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with a brass ball, the end of thewire within the
tube is bent at right angles to the rést of the wire.
ExpERIMENT LXXXVIIL. 1o : :"_qmre @ &lass
bottle by the electric SJDB'?"'E.-. [ake
cork and wire; pour some sal

and, when a
the brass ball,

curiously agitated,
This experiment app
is made in the dark

part of the glass tube, :-md a second h@]@‘maj ‘be
made in the same manner.

Mr, Luﬂm produces very considerable effects
by passing the shock through wires that were in-
- serted in tubes filled with eil. /The spark appears
larger in its passage through il than when it
passes. through water,

Mr, Vilette filled a dish of metal wi th oil, - and
when he had electrified the dish, he p}unged a0
needle into the oil, and receive: % strong
spark as soon as the p(glnt‘tif it eame within a
small distance of the dish. A shall cork ball g
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so that it may be exposcd to their light; the phial
will afterwards appear luminous, and remain so
for a considerable time. ;
ExperimexT xc. Cut out in p.@tgboard, or
soft wood, the figure of a crescent or any of the
planets; cover this equally w-i'l'_h' the white of an
egg beat up till it is quite smooth, over which sift
the phosphorus through a fine lawn sieve, then
let it dry, and blow off all hat is not fixed by the -
egg. To make )
in the commuf:
discharge the j
beautifully lumina_
to hold the dn-cctors
phosphorus, for if it pas
of the powder in the
torn off. A
Place a small key on tho.: phosphorus, 2
charge a Leyden phial over the plmsphorm and
then throw the key off from it, and when it is
exhibited in the dark, the form of the key and all
its wards will be perfectly seen. .
As the experiments on plmsphorus are in them-
selyes exceedingly curious, and appear to me to
be intimately connected with the nature of elec-
tricity, T hepe I shall not be thought to _have
deviated too far from the sthect of tb%_Essay, by
mtroducmg some cxpcnmcnts q,f Mr. %’an on
this subject; the more so, as t :._[‘nrodncnw tlze
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prismatic colours 1s by no means difficult, as littls
more is required than a few oyster shells, and a
good fire of any kind. For, if those shells are
thrown carelessly into the middle of the fire, and
continued there for a proper time, which may he
for ten minutes, a guarter, half, or three quarters
of an hour, according to the thickness and com-
_-pactness of the shells and the degree of fire they
are exposed to, they will exhibit lively prismatic
colours, after they are
the ark surldcnly, 2

m the sun into

slzaud ”&'hich was rou led at top, and about half
ag_ inch in diameter, a prepared shell that would
the prismatic colours very lively on the
upptr surface of this shell, and near the middle,
where the colour-making parts predominated, he
brought the end of a metal rod, and then con-
nected the two metals properly with the coatings
of a charged phial, in order to discharge the fluid.
In this circuit there was left designedly an inter-
val of about three inches, unoccupied by metal
and:next one side of the glass; the discharge was
made by completing the circuit with metal where
the interval was left. The shell at that instant
was lighted ‘up to an exceeding great advaﬁtﬂg%
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GREY ON THE LEYDEN JAR. 255

meable by it, which is the vcry Lhmg Dr, Pr:mi'g-
argues against,* ;

S0P al Tr

h%"‘ gpfollomn -.nrds-

el -.rt is at the same time repelled or driven
out from -the other surface; and thus one of the
surfaces becomes charged plus, the other minus;
and that this is really the case, is, I think, satis-
factorily proved,” &c.

Beccaria also has adopted the same opmwn,
saying, that a quantity of excessive fire canqgtf%e

# Eneyelopedia Britannica, p. 2688.
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the jar, cannot be, as Dr. Fwnl;’m suppoacs 1
the cause which. permits the addition of fluid to
the inside; but is merely the consequence of the %
action of that superﬂuous.};ﬁﬁmti_ty which was
thrown in; and the operator may, if he pleases,
instead of taking the electric fluid from thc out-
side of the jar, take out ag%. by t
knob, nearly the twhole of what he had
which he eould not clo I‘f an equ&l'zﬁg
already gone from thc alltsﬁfh:’
the quantity already 5paken _
from the outside of the j Jjar,
nearly restored anothe
again be added to the inner su
a similar_quantity may agam _be aken from tlie
‘outside; thus, by the succession of a sufficient
number of the guannucs allowe:] by thmforc-
-mentioned law, the jar may at length be
pletely-‘-c"ﬁarged % e

There arc other ways of charging coated glass;
but if it be allowed that the charge, in the fore-
_going instance, i produced in the manner I have
supposed, it will not, I think, be disputed that
all other charges are produced by a similar alter-
nation of small quantitics; this, however, will '_z'{j_;-
pear more clear from the following observations
on the manner in which the discharge is prb—
duced. u¥

- R -
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When the astonishing velocity with which the
charge of a jar or,battery moves through a con-
# siderable space is considered, it may at first ap-
pear impossible, 1&1 the discharge should be
made by the alternate giving and receiving such
small quanmieﬁ as Ehoﬁc by which the charge was
C 1 more ample consideration of the
: ink, shew that it cannot possibly
ba brought abaﬁt any ot%‘leryvay ;
ill be granted, that the charge of
, either leaves it all at once,
e small quantities by which
any intermediate manner,
difficulty, nor would
- it be consonant to any of the known lawgg» of elec-
tricity. 3 . 3
If gen the whole charge leave the Jar all at
onas, , there must be a point of time at Eyhlch the
jar will be without any electric fluid, either on
one side or the other; nay more, suppose a large
jar or battery to be discharged by means of a few
inches of ‘thin wire, there will then be a point of
tie at which the whole quantity of electric fluid,
Wh'.l{‘.h constituted the charge, must be contained
in a piece of wire, weighing only a few grains.
Now, if it be considered, that time, like matter,
is mﬁmtely divisible; may we not rather suppose,
that the discharge of a jar is nothing more than
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through the cork, and come in contact with the '
coating. The instrument being thus prepared,
_hold it in one hand by the niaked part, and with
the other hand c'f%m and dry-rub the outside of
the coated part of the tube; but, afterevery three
fol.u_ s;r@kes,; ‘ol must remove the rubbing
yuch the knab of the wire, and
é‘spark will be drawn from it,
ces%zec_i_, end of the tube will
a charge, which may be, 1n- |
le e. If then yom
“coated end of the tube
r.];g kn@.‘r‘lﬁ) of the wire

@d par of 1t bemgL
(mly a smtnf h'm(lic to hold the mstrmnentby

htcs a quantity of positive elcctrmlty upo_
this electricity in- virtue of its sphere of actmﬂ‘
forees out of the inside a quanmy of electricit )
also positive. Thén by taking the spark from the
knob; this inside clcctuclty, which is by the coat-

I, ing cn@mumcatcd to the knob through the wire,
.. is remaved, consequently the inside remains un-
-chas ge.d' or negative, and of course, the posi-

. tive elee tumty of the outside comes closer to the
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 surface of theg}as&, and begins to form the
i B}r farﬂ]f:a' rubbmg and taking the spa

rge s mcrcased St:-




v without any
' w:ll take place

IIIE': contamed nsas
such as is used for



.col*{tai-nﬁd' m
clastic fluid, w
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BY MEANS OF ELECTRICITY, 267

two contiguous extremities, and 'bindiﬁ
thread. When a long wire has been thi :
out of the various short pieces, let one
purposcly 1-'cft'l' out

_the axtrcf_l,a of f;_c.
*cork of f l’ﬁmid phial

sary to use Ley
size. :
- Thus we have

the on]y addmon W
surround the ‘cork 2



attached ' to the
of inflam-

inflam-
't wﬂl be, that

e






the explosion,
to the 'bal_!',._
1 the battery is to be
L totally obviate the in-

2
£ .x..“-‘
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conveniences that have oceasionally happena?l ﬁ:om
the resxduum of a churge

mended not to d hg
good conductor, exc
.fcet lcng, ]%ut what

h is effécted by cansing !t to paséﬂk
el 11.5 of nen-con

: éfahces. By th
‘through which th'_
prcparcd as to au

away thg xxf:cmal 'md mtern
crack, s0 as to leave a ap&.l.l.:"' ; -1}
between the craclk an remaimnag tinsfoil.. -









274 EXPERIMENTS WITIE

A quire of the thickest and strongest paper was
made use of for this experiment; the height from
which it was suspended, sixteen feet. It isan
extraordinary appearance on the hypothesis of a
single cloctric fluid, that a force, sufficient to
penetrate @ solid substance of great tenacity and
colicsive force, should not eommunicate the
smallest * ulotzon to the paper, when a breath of
air would cause some sensible vibration in it.
But this thﬂim\lly is not unanswerable: for @
velocity may be assigoed, with which a body im- '
‘pinges against and passes through a pendulum of
resisting force, so that 2
hall be communicated o

ocity
hall be proposed; and we know
no_ limit to the veinc:i*ry of the clectric power or
‘powers. But the other phenomenon, 7. e. the |
opposite direction in which the leayes are pro- |
rruded, tends very much to,sirengthen, the opi- |
nion of two opposite currents. Perhaps either of
those phenamena, considered simply, may admit 1
of an easy solution from the bypothesis of a single
'pcwer, when they are taken both together, it
ms more difficult to zeconeile this hypothesis
1 matter of fact.®

Bxpprivent onvin. Ty melt « wires. Dis-
charge & battery through a slender piece of wire,

o e ) =

o

#* _twmd’s Analysis,

A
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I have been informed by a gentleman, that ig
was his custom te make a variety of circuits for
the discharge of a large jar or battery; and, that
having a sufficient number of these, he conld in-
troduce himself.into one of them, and take Lis
part of the shock without inconvenience—it even
was not disag]qea}aﬂt and he could by thls means
lessen the sef 5}{:{?011 almost to nothm' ;

EKPERIMFNT crxvi, Mr. He
double circuit, the first by an I
and an half in diameter, and half an n:mh thick;
the second, by four feet and an- ha‘]lf‘ o‘F small
chain. On cllschargmg B jar
hundred square inches of coated .surface, the
electricity passed in  hoth circuits, sparks being
visible on the small chain in many places. On
making the discharge of three jars, containing
together sixtcen square feet of coated surface, .
through three different chains at the same time,

“bright sparks were wvisible in them all. “The
chains were of‘ iron and brass, of very different
lengths; the shortest ten or twelve inches, the
longest many feet in length. When' those jars
were discharged through the iron bar before-
mentioned, together with a small chain, three—
quarters of a yard in length, the whole chain was
illumined, and covercd throughout with be
rays, like bristles or golden hair. Havin [;llacecl
a large jar in contact with the prime cﬁmcfucto_r,
heaffixed to the coating of it an iron chain, which



































































































































































ON POINTED CONDUCTORS. 335

But, before I attempt to specify the particular
cases in which the sharp and the blunt termina-
tions are re spectively more liable to electrieal ex-
plosions, it m,l}_{ ‘be r;f*use to_shew, what many

~gentlomen scem not o be. thoroughly awarc of,
that sharp points, haying the most perfect com-
munication with ,l;he earth, are not wholly exempt
from reccivi-i;g them. My first authority shall be
Dr. Frankliz himself.  Let a person,” says be,
p. 6o, * standing on the floor, present the point
of a needle of twelve or more inches from it (the
prime conductor,) and while the needle is so pre-
sented, the conductor cannot be Qh rged, the
point drawing off the ﬁ:e as fast as it 1s thrown on
by the eleetrical globe Let it be charged, and
then present the polmt ‘at the same distance, and
it will suddenly be disc lﬁl‘ggﬂ‘ The word sud-
;-i.erzlv""j:ncams',-l-'ﬂ' \ﬁupposé} hat it will receive an
gxpl smn, ‘Lhdt bmng I‘.hl most namrﬁl and ob-

h:s ]a; ge. _;ars, 10! thc' ) vhicl
nected wire mcely ts red 10 a pumt the fire
flew to the point,” and the jars were discharged
with a full and loud cxplo.ﬁgqn_. A third, and
equally decisive proof is furnished by Mr. Nairne's
experiments, though seemingly made with a con-
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of course the quantity of it will always be small,
But, when a double or interrupted conduetor is
used, the sccond conduetor receives no electricity
till the prime conductor is pretty highly charged,
and, if put at the greatest sl.l*kmg distance, not
till it is fully clmgcd, and consequently the shs.rp
point presented to the opposite end can carry
away none of it il that time; when the whole
. quantity is thrown off at once. It should seem
then, that the explosion in one case, and the non-
explosion in the other, depended wholly upon the
different quantitics to be thrown t}ﬂ" “whence it
will follow, that. f.ho*ug 5 small quantity of elec-
tricity will pass off silently apon a point, yet that
this power is ver_y limited; for, that if a somewhat
greater quantity ‘be Eipph :
_point, it will not pass o
explosion in- ﬁfc%uruon to its density.  The es-
periments in this Essay. demonstrate, that a bro-
'E@:‘mommumcntlon will oceasion the sharp point
to receive an explosion.

Tet us now consider more particularly the
practical question, whether the sharp-pointed or
the blunted conductors be th best preservatives
from lightning. And here it is necessary to ob-
serve, that buildings may be exposed to a stroke
of lightning-in several different ﬁ"a.ys. The light-
ning, which to ayeid prolixityisiﬁ-ﬂ only speak
of as positive electricity, the lightning, 1 say, may

suddenly to a sharp
tlently, but create an’

1 X
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accumulate directly over the building; or it may
be brought towards the building by a small cloud
fetehing it in several sucoessive trips from a large
cloud at some distagee; ora large clectyified cloud
may be carried rapidly towards it by the wind, a
¢ireumstance this by no means rare, there being
no less than four instances of it upon record in
the Phil. Trans. vol. xlix. p. 16 and p. 300, vol.
Isi. p. 72, and vol. Isiy. p. 351. In the first of
these supposed cases, @ sharp-pointed conductor
might possibly drain the cloud of its lightning as
fast as it began to accumulate, and thereby pre-
vent any explosion whatever. In the second, as
the cloud, by supposition, not being driven in
one direction hy the wind, could not move with
any remarkable velogity, it is reasonable to ima-
gine, that in this case also there might be no
explosion, and that the electricity of the larger
clond might be graduallv exhausted.
according to the third supposition, a cloud | {
wreat extent and highly clectrified should be
driven with great velocity in such a direction, so
" as to pass direetly over the sharp-pointed conduc-
tor, there can be no doubt but that such a point
from its superior readiness to admit electricity,
would take the explosion at a much greater dis-
tance than a 1;0£mr]ed end, and, in proportion to
the difference of that striking distance, would do
misehicf instead of good.
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But, perhaps it will be said, that every stroke of
lightning falling upon a sharp point is previously
diminished by that point, and therefore may more
easily be transmitted through the conductor than
when it falls undiminished upon a rounded end.
Upon this supposition, I must observe, that it not
only contradicts Mr. #%/ion’s experiments at the
Pantheon, but also Mr. Henley's experiment al-
ready referred to in this paper, where the fire flew
to a very taper point, and melted the end with a
song and loud explosion. So also the sharp-
pointed conductors affixed in America to the
houses of Mr. West, Mr. Raven, and Mr. Mayne,
do not seem to have diminished the force of the
explosion, if we may judge from the violence of
its effects as related at large in Dr, Frantlin's
works, It should seem, therefore, that the power
of diminishing a stroke, like that of preventing it,
is only contingent, and depends, as we said be-
fore, upon the degree of velocity with which the
ligﬁ.tni'ng'moves.

The sum of the whole is, that conductors ter-
minated by sharp points are sometimes advanta-
geous, and at other times prejudicial. Now, a
the purpose for which conductors are fixed upon
buildings is, not to protect them from one parti-
cular sort of elouds only, but, if possible, from all,
it cannot surely be adviseable to use that kind of
conductors, which, if they diminish danger on

X2
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of it is sent off from the earth. The natural
powers, therefore, make an effort to supply what
is thus drained off from the earth; and, as the
individual quantity which comes out is most pro-
per for sapplying the deficiency, as not being
employed for any naturdl purpose, there is always
an effort made for returning it to the earth. No
sooner then is a conducting body, communicating
with the earth, presented to the prime conductor,
than the whole effort of the electricity 15 directed
against that body; not merely because it is' a
- conducter, but because it leads to the place where
the fluid is directed by the natural powers by
which it is govcrne,d and at which it would find
other means to arrive, though that body were
not to be presented. That this is the case, we
may easily see, by presenting the same conducting
substance in an insulated state to the prime con-
ductor of the machine, when we shall find only a.
small spark will be produced. In like manner,
when lightning strikes a tree, a house, ot a thu
der rod, it is not because these objects are high,

or in the neighbourhood of the cloud, but be:
cause they communicate with some place below

the surface of the ground, against which the im-

petus of the lightning is directed, and at that

place the lightnin g would certainly arriye, though

uone of ‘the above-mentioned objects had been

interposed,
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pptlmms becomes mseless.  For, wh
tricity is strong, it often happens that P.
clectricity of Lhc mct'ﬂ plate 1s'11n[n‘ '

passage of ;th"
kind may be fc
slab, a plate of wood covered
nish, &c. the su‘;‘far;_ of those bodlcs not contract-
ing clectricity; or if any should adhcre to them;
it soon vanishes on account of their semi-conduct-

ing nature; for which reason they canuot answer
e end of an electrophorus, but are fit to be used
as condensers of electricity.

Care should be taken however in choosing this
plane, that it be not of teo free a condL:ctmg
nature, nor likely to become so by use, it being
absolutely necessary that the eleetricity shoum
find a cans,derable resisfanee in pervading its s
face. In p]epmmg “Sueh a phne by dnmg or
otherwise, it 1s much better to come too near than.
too far from a non-conductor. A marble slab, or
board yroperly dried, answers well, and is prefﬁ{_:l?g.g#

Aa
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ductor has sc oe}y power sufficient to attract a
fine thread, it is nevertheless capable @f giving
such a quanflty of electricity to the metal plate of
the clectrophorus, as not only to actuatc an elec-
trometer; but even dart strong sparks. Bat if the
electricity of the atmospherical conductor is strong
enough to afford sparks, or to raise the index of
the electrometer to five or ses, then the
receiving plate of the electrophoru yrdin
this method, will raise its indes
degree and give a stronger spark; yet it rna} be
plainly perceived, that the condensation is pro-
portionably less in this than in the other case; for
this reason the electricity cannot be accumulated
beyond the greatest degree; that is to say, when
it is increased so much as to be dissipated every
way: therefore, as the electric power which sup-
plies the condenser is nearest to the highest de-
gree, the condensation is proportionably less; but

in this case the condenser is useless, its principal
use being to collect and render sensible that small
quantity of eleetricity, which would otherwise re-
main imperceptible aed unthserved.

Hitherto we haye adapted our condenser to
the detecting weak atmospherical clectricity, as
brought down bytfsssesductor; but this, though
the principal, it not the only use to which it may
be applied, It will likewise discover artificial elecr

st
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tricity, when it is so weak as'nr;t“ to be discoveras
ble hyruny ather means. “e

= A Leyden jur charged, and. then discharged by
tbuchmg its coated sides with the discharging rod
“or the hand, appears to be quite deprived of its
electricity; yet, if you touch the knob of 1t with
the metal | - the condenser, situated upon
' cting plane, and immediately
it will be found to give very
conspicuous signs of electricity. But, if just
sufficient charge is left in the jar to attract a fine
thread, and the metal platc is then brought to
touch the knob for a moment, it will, when lifted
up, give a strong spark, and if touched again, a
second scarce smaller than the former; and thus
spark after spark may be obtained for a long
timne. -

This method of producing sparks, by means of
a jar which is not charged so high as to give sparks
of itself, is very convenient for various 13'[(::';153‘15,‘!_'3r
experiments; as to fire or light the inflammable-
air pistol or lamp; especially when a person is
provided with one of those jars contrived by
~ M. Cavalls, which, when charged, may be car-
ried in the pocket a long time. These jars, as
they retain a sensible cherge=ior several days, will
retain an insensible one for weeks and months;
or, such a oné as cannot easily be discovered

LS
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without ﬁhe,mnd aer, in whlch case it beoamcs i
more than sensib nd. suﬂ:lcwnt fer the experi-
ments of the imflam

Secondly. If j you bave nn elc‘.cmna:l_ mﬁchme
so far out of order, that its cdnductcr w:]l not
give a spark nor attra

machine being still in mo
plate, and you will obtain from

Thirdly. If the electrical mac hine acts ‘well,
but the conductor is so badly insulated that it will
not give a spark, either from its being connected
with the walls of the room, or by 'haifing a chain
from it to the table, let the eonductor in this state
touch the metal plate of the condenser, while the
machine is in action, the plate will afterwards
give sufficient strong signs of electricity; which
proves the great power this apparatus has of draw-
ing and condensing the electricity. ©

Fourthly. Where the clectrometers are not
sufficiently sensible to discover the quantities of,
exeited electricity, those quantities may be readily
explored by the condenser. Tor this purpose,
rub those bodies with the metal plate of the con-
denser, which Wwo must be naked,
and if the plate be then pre%xted to an electro-
meter, it will be found considerably electrified,
although the body rubbed may have acquired little
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¥

or 1o e]ectne@ The qu o thn;ber positive
7 e, may casily be 1ed, since the
f the metal plat st be the contrary
' ich it was rubbed. Mr. Ca-
s method to discover the
Elﬁt: el dies. But still a better me-

thadth’km se the bodles to be exa-
minq_dzﬁ apted to the metal plate,

being laid on the imperfect
the body to be tried is rubbed
against, or repeate dly stroked upon it, which done,
the plate is taken up and examined by an electro-
meter, If the body tried is leather, a string, cloth,
velvet, or other -'ir-'ﬁpe.rfect conductor of the like
sort, the plate will certainly be found electrified,
and incomparably more by this means, than if it
were stroked by the same bodies, whilst standing
insulated in the air. In short, by either of those
methods you will obtain electricity from bodies
which could Rardly be expected to give any, even
when they are not very dry. Indeed, coals and
metals excepted, every other body will afford
some electricity. Electricity may often be ob-
tained by stroking the plate with the naked hand.

The metal plate has a much greater power to
retain electricity when it liss.apotfa proper plane,
as mentioned in gy;- foregoing experiments, than
when qmtemsuﬁlted
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intensity of th
for it will then 1cqu1re a_': Sate
ittoa gwen_;}é_grg:mf sity;
pacity is ilWﬂ‘.‘.ﬁElj.'as e inan

espec:ially the degrg:_t-‘,};.-'_
ter, correspond..

versely proportioned to the capacity of the body
clectrified, will be clearly exemphﬁed by the fol-
lowing exper 1ment
Z[::xr priMENT cexxxrr, Take two metal rods
of equal diameters, the one a foot, the other five
feet long; let the first be electrified till the index
; of the electrometer rises to 60°, then let it touch
the other rod; and 1 n that case it is evident; that
the intensity of the clecmmt), being diffused be-
tween the two rods, will be diminished as the ca-
pacity is inereaseds so that the index of the elec-
trometer, which before was clevated to 607, will
now fall to 107 wiz. e-sixth of the former
intensity. For the same reasap, if the like quan-
tity of electricity was' commun- ated to a rod
60 feet long, its intensity would be diminished to
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cnefegrm._qg&;. on the cm;m:rary, if the'electn-

city of th lon‘g conductar

haﬁ becn concluded, that the
in proportion to their

This cenclusmu is true, but does nor compre-
hend the whole, theory, since even the extension
contributes to increase the capacity. In short, it
appears from all the experiments hitherto made,
. that the capacity of conductors is not in propor-
tion to the surfaces in general, but to the surfaces
which are free or uninfluehced by similar or ho-
mologous atmospheres; and further, that the ca:
pacity of a conductor, neither altered in its form
or surface, is increased when, instead of remain-
ing quite insulated, it is presented to another not
insulated; and this increase is more conspicuous,
as the surfaces of the Egnductors" are larger, and
approach nearer to.sdch other.

The above-méntioned circumstances, by which
the natural capacity of conductors is greatly ang-



then lower the phte by dt’.gr
plain conductmg surface, the

former to the la.tte.r, at !east, it Wlll remain as
near the same, as the dampness of the air, &ec. will
permit. The decrease of intensity-is owing to
the increased capacity of the plate, which is now
not insulated, or solitary, but conjugate or com-
municating with another conductor: for, let the
plate be gradually removed from the table, the
clectrometer will rise again to its former station,
namely to G0% excepting the loss that the au', &c.

from the action of el___ _'
atmosphere of the metal plate
sent I shall suppose electrified positively, acts
upon the table or other conductor to which it is
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-presented; .-g@g@g%aat the electric fluid in the table
retiring to the remoter parts of it, becomes more
rare in those parts which are cexposed to the metal
plate, a.nEl this rarefaction increases the nearer the
fied metal is brought to the table: if the
Al plate is clectrified negatively, the contrary
I__g;‘_)i!nprt,' the parts which are
ere of action of the electrified
i a contrary electricity, give
of fﬁh@lme_tlal plate an opportunity to
f, and will thus diminish its intensity,
) by t depresﬁk_nn of the electrometer.
owing e ments will throw more
tion of the electric

atmospheres. :

Exrerivent cexxxiv. Electrify two flat
conductors, either both positively or negatively;
then bring them gradually towards each other,
and it will appear, by two annexed electrometers,
‘that the nearer they approach each other, the more
their densities will increase, as all elastic bodies
re-act in proportion as they are acted on; which
shews, that either of the two conjugate powers
has a much less capacity to receive more fluid
now, than when singly insulated, and out of the
mnfluence of the other. — 7

This g:):pcrimqugxplains, why the tension of
the electric atmosphere on an electrified conduc-
tor is greater when it is contracted into @ smaller
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bulk; and also, wh'y'a long ‘extended conductor-
will shew less intensity than a morc compact one,
supposing their quanuty of surface and electricity
to be the same; because the homologous atmos-
pheres of their parts interfere less with each other
in the former than in . ‘the Iattc; case, alld of
course, as their action is less, the 1
less. e

ExreriMeENT coxxxv. Ele W
flat conductors positively, the: other ‘negatively,
ind the effects will then be just the reverse of the
preceding, wiz. the intensity of their electricities
will be diminished, b%_ ausc their capacities, or
their power and facility of expanding, arc in-
creased, the nearer the conductors come to each
other.

Apply the explanatlon of this last experiment
to that mentioned before, wiz. the bringing the
electrified metal plate towards a conducting plane
which is not insulated; for, as this plane acquires
a contrary electricity, it follows, that the intensity
of cleetricity in the metal plate must be dimi-
nished, and the annesed electrometer is depressed
according as the capacity of the plate is increased,
or as the density of its atmosphere is (hmrglshed
and, consequently, the p‘“m;\ in that situation is

capable .of receiving a grt:amrfcnmamj‘”ef elec-
trieity.
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"This will be rendered still elearer by the follow-
ing experiment. B
Expemivent coxxxvi. Insulate the con-
ducting plane whilst the other electrified plate is
" upon it, and afterwards separating them, both the
metal plate and conducting plane, which.may be
r plane, will be found electrified,
0! of eontrary electricitics, as may be
ascertamfd by electrometers.
1f the- mfsru;’r pl:me is insulated first, and then
the electrified plate is brought over it, the latter
will cause an endeavour . former to acquire a
‘contrary electnmty, insulation prevents
from taking place; hence th intensity of the clec-
tricity of the plate is not diminished, at least, the
electrometer will shew a very little and almost
imperceptible depression; which small depression
is owing to the imperfection of the insulation of
the inferior plane, and to the small rareﬁctmn
'and condengation of the electric fluid, which may
take place in different parts of the said inferior
plane. But if, in this situation, the inferior
plane be touched so as to cut off the insulation
for a moment, then it will acquire the contrary
electricity, and the intensity in the metal plate
will be diminished. e
If the inferior plate, instead of being insulated,
were itself a non-conducting substance, then the
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same phenomena would happen, v . the intensity
of the electrified metal plate lald upoh‘ﬂ: would
not be diminished.  This, however, is 110t | always
the case, for if the said mfcrmr non—couductmg
planc is very thin, and aid upon a eonduct.ar,
then the mtcnslty of ¢ electrified. _meta]. platﬂ

stance which stands ;.mdcr the non- conductmg
stratum, acquiring an electrlmty contrary to that
of the metal plate, ¥ minish its intensity, &c.
and then the insulat tum will only diminish
the mutnal action of the 0 atmospheres more or
less, accordmg as it keeps them ‘at greater or
smaller distances from each other.

The intensity or electric action of the ‘metal
plate, which diminishes gradually as it is brought
nearer and nearer to a conducting plane not insu-
lated, becomes almost nothing when the plate is
nearly in contact with the plane, the compensa-
tion or natural balance being nearly perfect,
Hence, if the inferior planc only opposes a small
resistance to the passage of the electricity, whe-
ther such resistance is @ecasioned by a thin elec-
tric stratum, or by the plaie’s imperfect conduct-
ing nature, as is the case with dry wood; marble,
&e. that resistance joined to the interval, howeyer
small, that 1s between the two plates, cannot be
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phcre; and it also
to its brass ease,A C

n the tnbe,
Sma ube a piece of wire
ted, which with its under extremity
ics the flat piece of ivory, H, fastened to the -
tube by means of a cork; the upper extremity of
the wire prajects about a quarter of an inch above
the tube, an*semws into the brass cap, EF,
whmh aap 1 t the bottom, and serves to &
t of the instrument

b]:ass bettom,‘ A,B
E,nt clectricity, which,




disturb the

jal electricity,
ubstance,

v this instrument is,
e cap that one or

When this electrometer is to be used to
electricity of the fogs, air, clouds, &ec. th !
server is to do nothing more tﬁgn unscrew ihjﬁ"_ B
its case, and hold it by the bottom, A B, to pre-
sent it to the air a little above his head, so that he
may conveniently see the balls, P, which will
immediately diverge, if there is any electricity;
i. e. whether positive or nega nay be ascer-
tained, by bringing an excite caling~
Wa m other electric towar:

- ioy






-aiion, four
or the lnsade of

v;jp} 11, 12, 13,

the imperfect one; whereas, if the conductor had bcen-inm
perfect, it would have been deprived of its electricity immedi-
ately on the application of the hand.

It is easy to discover also by this instrument the elad'ticity
of any substance, as of cloaths, hair of different animals, &c
Fcrthls Pepolc it must be he.ld byﬂ:e base anﬂthesuh-




top of‘ thc instrum _
preserved, nahﬂthatﬂndmg the rain.
+ This mstrument indicates not nniy the el

1 ns to be sensible. _

A conductor * exhibits signs of electricity, cm!'}'r
when the clectric fluid is more or less condensed
in the air than in the carth. Though the air re-
sists the passage of the electric fluid, it is not
absolntaly un _enmeable to :t, it suﬂ'ers it to pass

pr thickness is less. It 18,
to discover at what height
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he ai A very sensuh]e diffe-

“dom, tj\ns he;ght is not suﬁiment. ThlS distance
: genc.mﬂy greatast when the e is the

juﬁge by the dnusmns Whlch are placcd on
edge thereof the degree of their divergence. To
find the relation between this degree of diver-
gence and the force of the alecr_nmty, M. De

r&dl.l't:.ed one-half, a fourth'

viding between two equal
electricity contained in on
m;lg;mcd lcctromete@




pass from one electrometer to the other, an
tribute itself uniformly between them. The same
experiment rcpeated ﬁe?erai times ga\re very nearly
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phenomena of the weather.

lightnings in the erup-
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ebserved them several times. Y%
+ Smﬁmrds Escais sur ' Hygrometrie, p. 275
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' though he raised his kite b
out any precaution whatever,

s of times with-
wﬁldom received

the gla_'ssi-t_ube;
This smal trument is useful to determine the
'qualit)'r--df i when it is not safe to
come nea effected by touch-
ing the str which takes a suffi-
jent ' certain thercby the
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¥ the appearances of
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meter, &e. ufe, Inse the fruits af other, even very:
exact, mcteorologmal obscrvatlons

formation of
spherical electricity.

e to any other for
ty exists in the

| 1778, Mr. Achard
:qbscrvcd daily f the atmosphere in
the morning, at noen, n the evening, with a
pair of small pith balls, whlch were placed aboye
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" the roof of the house, above 40 F@:t high, am:] |
sufficiently distant from bmlchnﬁa trees, &o,
During the whole time there were only ten days:
which gave no signs of electn q"#’ﬁ@v&nu@n
. days, including the foreg which he |
| could observe no c]ectr orning, tho"

If in serene w
clqudy, the e

P

weathcr, he found it difficult to
clectrometer, on account of the
of the balls. Tt seen‘md
the air was he: '
weather was very
clouds, the electr
except towards s it _increa’sdda ‘_za'
- small degree. i

It is remarkable, tha ose days in which he
observed no clcctrxmty in the air, there was no
dew at mght whxle, on the other nights, it fﬂli

w
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~jn greater of less quantitics. He docs not think
those observations are sufficient to determine, that
. the dew is occasioned by electricity; but it may,
he thmks be fairly inferred, that the elevation

d fa{l Uf J;he dew is nbstmctcd or promoated by
It is easy to point out
may produce the cffect.
to be either positively |
'Lhe surface of the gl

e air, will becama
[he air, coolmg by
: 111 net after the

dew. Agmn, let us suppose that the surface of
the carth is electrical, but that the air is not elec-
trical, and the eftect will be similar to the preced-
ing case. "If theam‘and the earth are both elec-
 trified, but y powers, the attraction
will be stronger a more abundant; but
‘no. dew will fall if both possessed of the
~same power, and in the same degree. It is known
‘that the dew does dot fa 1 with the same facility
_upon all bodies, and that electric bodies are those
_on which it falls with the greatest abundance.
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This fact admits of an easy explanation, if we sup-
pose clectricity to be the cause of the dew; for
the electric bodies do not readily receive clectri-
city from the medium which surro;mas thcm.
there is, therefore, a]ways a gEe,at::r drffarcn ce be- &

tween the electricity of tﬁem and that of the
tﬁectncs which are placed m 1‘.12,% etween the

ectricity of the air and | ng bodies
it envelopes. the ratio of
difference that ! ) attraction

1t to be

As clectricity is o
e 5

of dew, no one w

ing to 1t in the

In the Phil. Trans. for ]773, ara G_ servations
on the electricity of fogs, which ptgve,that they
are generally electrical. Mr. Achard has made
several observations, the results of which corres-
pond entirely with those, for he constant]} found
that the air was more or s electrificd by a fog.
Twice he observed, tl : space of a few
minutes the fog G@E_d nﬁagcthcr, and fell in
form of a fine rain; anté;@:hough it was very thick,
disappeared in about seven minutes. It is also
very probable that rain is occasioned by electri-
i:ity; and of this we shall be convinced, if we.
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consider th-g?fmtmctions and repulsions that the ‘

terrestrial or -ﬁfu;ospharic electricity must gecasion,
. as well between the surface of the globe and the
'.f' -ya}p.oufs"édn't;ainnd in the air, as between the pa:-_

ticles of vapour which always necessarily tend to
disperse, or unite t _'?@qncoua particles which, |
swim in tht:'”a,ggf s‘pﬁeﬁ;, and to bring them neafﬁ!
em farther from the earth.

varied By
avhich my
the weather i
any rule for ¢ _
pondence can then be perceived wi d
- hours aof fhg};&?gay,' nor with the various modifica-
tions of the air. The reason 1s evident; when
contrary and variable winds reign at different
heights, when clouds aretolling over clouds, these

any exterior sign, infl
air in which we make >
these changes of which we only scc the result,
without being able to assign either the cause or
its relation.  Thus, in stormy weather, we see the
electricity strong, then null, and ina moment after
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durmg which most of M. De Saussuré's observa-
(tions were: gde and in serene weather, the elec-
icitywas generally weakest in the evening, whé1

: aising; its intensity afterwards augmented by de-
‘grees, semqt_;rn . and sometimes later; but
generally before noon i

‘mum, from

are some hou md setting of the
sun; those when it is weakest, precede the rising
and setting thereof. This will be further ex-
plained in the following pages. ‘

M. De Sau.fsme has given an instance of this
periodic flux in Elc%‘-_' city, on the 22d of Febru-
ary, 1785, one of ¢ ﬁ;ﬁf) est days ever remem-
‘bered at Geneva;: thcjuygrumeter and thermome-
; JtVEt’n- were suspended in the open air, on a terrace
exposed to the south-west; the electrometer, from
its situation, indicated an electrieity cqual o
what it would have shewn if it had been placed on

vs after the rising:

£

)
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thg,dsw hn’l‘fhﬂcﬂ, unul the moment of the sun’s







7

b
SN
e

ON ATMOSPHERICAL ELECTRICITY. A45

$

A TABLE,
Yl hym. fee:hi'h-g'!'ﬂ;r. Thermom. Hygro. Electio.
iy g 15 u Pale sun, clondy
11 10 u 6 | Bright sun d
%10 ® 1 | The same Ity
5 K 1| Settingsun 0
6 L |20 0 | Cloudy in the &
7 Bl 8 | Perfectly clear =
. =il 0 | Idem
9 Ed 8 | Idem
10 E| 2 | Little el. %th %
11 E 05 | Id. more to 5. Wm&r
12 o 2 | Idem 1
231 i 0 ":1
2, : 2
6 15 3 8 g: hr .
7 30 3 {40 2| Light o
§ 10 m |20 1 | Idem: e
9 10 |96 4 6 Idem )
10 10 M |26 4 Thicker fog
1110w 2,%__4' g {Tdem &
110 B |26 4 Lz tIdem: -
290 (268 1 4 | Weak fog, pale sun
380 & 120 gils 1 1| Clondy pale sun
5 TR R 1 2 | Less cloudy
(7] |20 3 2 2 | More so
7 n|26 5 1 7| Idem
8 8 3 7 | Clou. fog in 5. W,
23 045 ™ 1 O | Clou. with more fog
8 sm|2065 O 1 2 | Idem
10 7 M |2648 & 0 8 | Idem
345 ©(2006 8 Id. | Cloudy pale sun
5 © (26 6 14 |1 0| Cloudy
(5] (207" 3 0 8 [ Idem
7 |26 7 4 |2 2 | Very clear
8 |20 7 14 1 7| Cloudy
12 (269 1 0 5 | More so

a for Morning, ® for Evening.
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From the first cighteen ohservation§of this ta-
ble, when the sky was quite serene, ve see thdl,.

minimuain ; af'tcr which it
its sccond maximum; fro

,them more uncertain, In gencra] in sumrner, if
the ground has been dry for some days, and the
air is dry also, the elec_t_r_icity'increqses from the

noon, when it is stro

the dew begins to fa ic gam remhﬂ&tes ity
though after this it es, and is almost extin-
guished during the night. )4

But the serene days that succeed rainy weather
in sunmer, generally exhibit the same diurnal.

s 3



iably positive in serene weather,
| summer, day and night, in the

i eSéent.ially positive, and
be ncgatwe in certai

iron into a small quantity of water
whlch was contamcd in a coffee pot with a large

silken strings; by this
clectricity, though,
m, it ought to have

mouth, and

- As it was not easy to think so able &_p‘h‘i:ioso.phbi‘,
Mr. Folta was deceived, it was necessary to try
iment in @ manner more analogous to



that of Mr. Folia. A small ¢

fee-pot, with a small quantity of
it; one electrometer was conne
fee-pot, and another with
fire was raised by a pair

tes, both
which,
prov-

The
of iron

tion, and that a coml
which a new quan
"produccd This

~that repeat it: and this quanﬁtj' is the more su
prizing, because, if it is true, accord



a
"

ON ATMOSPHERICAL ELECTRICITY. 440 -

they are form;gg, a quantity of the electric fluid,
there must tﬁi;:cfbrc be- enough developed in this
exmn fnﬂ’!abe ﬁ}rmatmn af' the grcat quantlty

5 clearly the cause of that
cetricity, which is' un-
volcanos; as it is proba-

t it was in some
: %1;\, or the iron,
it was proper .
to try wtrether by a regular :
“heat of lI]e. iron, positive t:lcctrlmtﬁw uld always
be obtamad: This was essayed in the following
gnanner: a-large iron crucible, five inches high,
four in diameter, and six lines thick, was heated
red- hot,_ then insulated; after which small quan-
iti were thrown into it, cach projection
]3@ more the erucible;
till ‘there was only
er, carefully obsery-
'.in'g and then destroying the elcetricity produced
| at eachs projection. The clectricity was -always
sitive, or mull: at the first pr{)jections it was’
\!Ig;_,lg'ong; it gradually diminished to the twelfth,
‘ Ff o,
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l'.I
when it was scarce sensible, though always with a | |
tendency to be positive.:

A
On repeating this chpcrlment &nd anJt._

. frum the fire, while it waﬁ
ing ‘what is called the v

was obtained. -

" This fact seemed to h

another, mentigl that wa-
ter evaporates 1 r any other
incandescent bo y heated
‘only a small degre hol " To ex-
amine this relation, t ﬁnd whether there was

any between ﬂé‘pmods of evaporation . and the
- production of clectricity, M. De Saussure made a
great number of experiments, Whl@h-.' are most
accurately described in his-excellent 'Work, but,.
as the detail would be much too long to be intro-
duced in this work, I must content myself with
pI csentmg thc reaclm' with the hcadg tbcrt‘@f and

28
baked or annealed, fificen lines thmk and four
inches diameter; this was insulated by a dry glﬂss
goblet: upon this pot was placed the crucible, or
~ any other heated snbstance, upon which the.wate
was to be thrown in order 10 be reduced into va-

.




ON ATMOSPHERICAL ELECTRICITY. 451

pours; the crucible was contiguous to a wire con-
nected with an electrometer; a measure contain-
-i.qg%sé_.gr&iﬁﬁ"wdght of distilled water was thrown
upon the h%ed erucible; the time employed in
the evapordtion thereof ivas observed by a second
watch ; thﬁ:ele&‘:‘rﬁ!ty produced by this evapora-
tion was noted. :
reduced mtﬁ?ﬁl '

hen this measure of water was
he electricity of the appa-
: a fresh measure of water
is thrown ifito ¢ c1blc_! pracccdmg in the

2l
slowest when the 11‘011 was hottest; for, at the
instant it was taken from the-ﬁt it requircd
nineteen seconds to evaporate the water, and took
more time till the third projection, when it took
thirty-five seconds; though from that period it
employed less time, or, in other words; the eva-
poration accelerated in proportion as the iron

: ie electricity, 1t was at first O,
then paﬁ&ne, afterwards negative, then 0, and
afterwards positive to the end of the experiment.
The vapour was not visible till the seventh pro-
Jection.

In the second e\penmmt with the same cruci-
"blﬁ,--.l.houg,h every endeavour was made use of to

~ ¥ {3
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v

The cighth was made wit'h. a porcelain cup;

t ﬁa&&rtam peuod then employmg lcss
tlme, or evaporatm g quicker, till the eracible was

le iron ancl t.opper have ge-
_posmve Jﬁ'ata:;mty, we may conelude

%re capable of dccumposmg water, or of being
decomposed themselves by their contact with the
:W, and ncgative with those which are not at
all decom poscd or altered. :
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From hence M. De Saussure conjectures, that
the electric fluid may be looked upon as formed

by the union of fire with some unknown principle,
able air, but .

perhaps a fluid an.ilugous to infla
exceedingly more subtile. This analogy seems to
him sufficiently proved by the mﬂammatmm of the
Lluutnu ﬂmd, and by the c_;‘ ' th‘El c@the air in

on this
in'ﬂaj.-mmation, theré seems;ﬁﬁé' ne reison which
forces us to admit.,%‘mﬁhi 5, th '-?"@_@“Ei'_'of a quan-
tity of this fluid iy diminish
at pleasure any qua _ ] (en le faisant
etinceler) by taking"a pumber of sparks from it,
From whence also it may be inferred, that a
considerable (‘fﬁﬁty is destroyed evary day by
thunder,

Accaording to this system, when the‘ﬁfﬁeﬂlnsn,

which converts water into vapour, prodffces at the

same time a decomposition, it then generates the
electric fluid. A part of this fluid combines itself
immediately with these vapours, and serves even
to form them. The vessel in which this opera-
tion 1s performed will acquire a pomuve%lectrlcity,
none at all, or a negative; according as the quan-
tity of the fluid generated is superior, equal, or
inferior to that which the formation of the vapours
consumes. “When no decomposition accompaies
the evaparation, the electricity ought to be con-
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T

tantly negative, because there is nothing to re-
place the quantity of this fluid which is employed
. ur. >
ing experiments, those sub-
susceptible of calcination had
wve electricity, and those
ad always given the nega-
haye been exp{amed by.
wguld.thence have

-harcum wd] be no lenger in contact
suhstamse-- there: wﬂl be no fur—

cr‘-ac‘l-’md,. th"a'.t- th-'q- 'wate-r .m'g.y_._.gai;n some
of contact, the quantity thus generated
ensate for what is absorbed by the va-

B Gy : -



more are dctachcd, it WllI super
positive, Irom the same reason
water, by attacking the iron i
of points, always give
‘hence also a strong po:







il " o] i T e T
1?%1'*‘._._ g 1A
T . 1
s o e L )

438  DE SAUSSURE’S OBSERVATIONS 1

different grains, attract and force it to. M
through the vegetables, of w o
perhaps, when decomposed, tl
~savoury part. This also. may
sons, vhy cxeﬁ::lst? in

that was accumula
the sun warms th

thls ﬂuld into the .} But, when the
attained %'mendian' the hea;t inc












:::,v.:' - - - e






































































ifi d have

¢ four days,
















organized bodics
highest rank.







ic muscles,
of visible disease







le, a pair of small d
d a pair of insulat







15

ents tthi? .ei_éi:j;m g
pended at a small di




I PErFon;
T


































]
508 ME. JOEN BIRCH'S LEPTER

&4 instrament, though I should not, like -

them, have conr[emned the art for the faults of
the artist.

The public hava i rlght ‘to expect from me
some#saccount of the result of those experiments

= |

in medical electricity, which I have now been
more than twelve years engaged in; and in which *
I could never haye so invariably persisted, had

T not found it in many cases exclusively eminent

and Eﬁicaciou's, for, if it applicd only to such

diseases as were curable by ‘other means, it would,
I am scnmb]e, avail Littl

rit is, that it often affords relief where every other.

i -.prflf't!cc‘\t but its me-

hope is lost, and saves the noble art of sur gcry'___

from the opprobrium of amputation.

Tt was not till after several years experience,

that I formed in my own mind a system arising
{rom its actions on diseases this system was the

result of continued observation; and, as it has

enabled me to teach the practice more scientifi-
cally, T can have no objection to add it ta your

useful E_'ss_ay., and to illustrate it by a series of

‘cases, which will enable the reader to judge of the
trath or deception of it:  Ifit should induce those

who may have taken up the practice without a *

sufficicnt knowledge of the subject, to resume it

on better grounds, I will venture to say it wills

answer their'expeetations, provided they are mass
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{tars of the instrument, and are acqliﬂlnted with
the cause and seat of discases. = -

The applications of the electric fluid to the
diseascs of the human 'bodj_i.mt}y:,lié all comprized
under three heads: the first, “under the form of
radii, when plojected from a point; the second,
under the form of a spark, when many of these
radii are concentered on a ball; and the third,
nnder that of a glabe, when many of these sparks
are condensed in a Lt,}tdcn jar. Now, to each of
these heads a_;§pﬁ&1_ﬁ_ ction belongs: the first, or
fluid statc acts as a sedative: the second, concen-
trated state, as a stimulant; and the last, conden-
sed statcx asa dcobstment

Under ‘thcse three pla.m intentions, L apply
electricity to :dlSCﬂ.qE, being guided by anatomy to
the distinction of local from constitutional com-
plaints: in the former of which T teuse to its.

power simply: and i the latter, join the ‘aid of
the physicidn: and his art.
The apparatus I have also reduced toa sm‘pl(,
form, consisting of a moderate sized cylinder,
conductor, and Leyden jar, with an insulating
chair and electrometer; a glass mounted director
¥ivith a wooden handle, to the extremity of which
a brass ball and wooden point are fitted, and a
Drass director mounted in wood.
- When I wish to apply the fluid, I connect by a
smooth wire the glass-mounted director to the
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conductor thh a point at ms cxtmmuj, atied the
radii are pmjeme.d from it to the part affeected.
When desirous of mpallmg the sparks, I change Zl
the point for the ba Wihen the shock is in- |
tended, the circuit of the Leyden jar must be
made. A person insulated may be subjected toa
two -fnld intention at one mement. Suppose a.
painin the eye, \1,.;34:1:_111_;-1[_1_;; a sedative application |
to the affected part, and the sti’mu]us of a blister,
at a remote, place: the ﬂmd may be flung from
the woo_den_pomt_on the ,E}e, and stimulating

rawn at the same instant, hy
ween the shoulders.

tgpse diree-\

lLie most exact

sparks may, be ¢
brass ball applied.
By means of the. clec!
tors, the shoek is also manags .
nicety, and applied to the scat of disease only. :
The ingenuity with which, these simple thodes
of apphcatz_on may be varied, to puzzle and d_g—
ceive the observation of a by-stander, is un-
bounded, and would have formed a prand bas'i'a;
for empiricism, if they had been artfully cmployed;
but as electricity has escaped abuses, and, I trust,
; 1s worthy the serious’ attention of every practitio-
ner, I submit the following cases to the candour
of the public for their determination, whether #
1 haye followed an idle pursuit; or dedicated my
hours to an important object, that has already
praved in no inconsiderable degree- bencﬁc:al to
mankind,
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o i
1

Cuses of the electric power applfrzd b Phe Jorm of
mrfu or _ﬂwd E

J. M. aged 18, tméwéd—a'-blow from a hammer
on his thumb,  the pain of which extended up his
. arm; the flexor muscles were in a short time
thrown into such strong action, that the ﬁngers
were immoveably eontracted. The proper reme-
dies, both internal and external, were ineffectually
applied for several weeks; the lad was then sent
to St. Thomas’s Hospital, under the care of Mr.
Chandler, who, finding hisapplications unservice-
able, sent him to the electric room for my opinion.
In the presence of several of the young gentlemen,
I placed the lad on the insulated chair, and; eon-
necting him to the prime conductor, I drew the
electric fluid from the fore arm by a needle point.
. In about three minutes he complained of uncasi-
" ness in the flexor muscles of the fingers; 1mmedi-
ately the fingers began to extend, and in about
five minutes he had the complete use of them..
The indention in the palm of his hand was
considerable, from the length of time the fingers
‘had been contracted. I prognosticated this effect
would not be permanent; it continued, however,
1ill the hour of rest, but in the morning the hand
clenched. This readily gave way to the re-appli-
cation of electricity the next day: on the third
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was relieved as usual. T directed this gentle treat-
ment to be continued every day for a fortnight,
when he was again dmchm-ged ﬂom the hospital
cured,

A shopman of Mr. Baratiy's, of Fish-street-
hill, had been three years afflicted with a coldness
and total loss of the use of his lower e\trcmmes,;
he had gained no relief from the advice and re-
medics be had used and therefore was. sent ﬁar

my oplmon;,_. - Upon exammatrém of the sping;
1 found no reason to conjecture it depended on
any affection of that part; the,_‘__;sgase.had gradu-
ally come on from a chill, after heating himself in
a summer’s day; he was otherwise well in health:
: -thougbt the electric fritl:tien or shock
robably be serviceable, and I put them in
use. The first week I made powerful frictions;
but with no advantage: the weck following I used
shocks, and increased them from day to day, but
the patient was not better; however, he felt no

inconvenience from the experiment. I then pro-
posed to him, that for one month he should re-
gularly suffer me to draw the fluid only through
the affected limbs; and T had not adhered to this
simple experiment more than one week, before
evident advantages were perceived: I determined
therefore not to alter my plan; and within the
K k



il
to walk with ]

se cold bathing,
© the bath, that
and his ex-

the parts- 0 whlch he rnadxjgr submnted thou'
he Iaughed aF the prﬁpﬁﬁg]

__d tf) Tepeat 1
_dday aﬂd in one week he was well. Some Weeks .
'was fishing, and e&p@sed t@%"pﬁ@per of
 which renewed the blisters: he’ mﬂedm’ﬂ
me that-% vﬁﬁ ﬂ@tnﬁad a ch times, and re-
lieved as Eﬁef’ore '
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“Mr. A having been a great while under
the care of my friend, Dr. H&w&, for an erui)tian
on his hands and fingers, without the least relicf,
came at length to consult me, by the Doctor’s
desire.  The eruption had been suspected to be
the itch and seurvy, and had been treat a(;it;or(l-
ingly at different times: the discharge was copi-
ous, the skin stiff, and the fingers, unpliant. It
was in vain to propose unguents or lotion, I knew
the skill of Dr. Huck had left none untried; 1 had
only to. propose the expe.nmemt*"of the electric
fluid, which xmmcdlat&ly gﬂvc so pleasant a feel
to the skin, and rendered for a short time the
fingers so e, that the patient and mysclf
were cqually s ”pfized at the effect. I requested
that no application should be made externally or
internally, I applied the fluid only once a day,
and in a fortnight he was quite well, and has
remaincd so ever since,

About ‘two years since, this same gentleman
finding a little girl, about nine years old, affected
exactly in the same manner, recommended her to
my care. [ applied the clectric fluid in the same

manner, and she was cured in one week’s time.

An infant under three months, who had sucked
her mother during an inflammatory fever, was so
exhausted, that Mr. Crawfurd thought it inpos-
sible she could survive the day. The mother had

kk 2



&
510 ALR. JOHNN BIRCH'S LETTER

recovered, but wag'in a very weak state; the child
had lost all fi.-:‘brile‘-'-syt_npmm_s, and had formed a
critical abscess u_t-:_u‘f!t_lﬁrgmknee, but the powers of
life seéemed to be _éxhausteﬂ to such a degree, that
the infant was incapable of taking sustenance, or
refreshing itself by sleep. In this state Mr. Craww-
furd thought it would be a very fair expgriment,
to try if the eleetric fluid would as it were re-ani-
mate the sy The nurse being seated in the
insulated. ehmf",,the fluid was drawn through the
child for a f'ew; minutes: the languid pulsc was
evidently streng ned, the child went almost
immediately into a quict sleep, whiel lasted two
hours; on waking, it took the breast, then slept
again; in the evening it was most eléarly better.
[ electrified it again; sleep and food alternatel}r
occupied it till the morning. From this time the
child throve and grew strong: the abscess in i
few days pointed, I punctured it, and discharged
an ounce of good pus; two other abscesses formed,
and at least an ounce of matter was discharged
from each: daily electricity was continued, the
abscesses were only kept clean, and dry lint ap-
plied to them: the Peruvian bark was given to
the mother. Notwithstanding this large depot of
matter, the child mended daily, the punctures
healed kindly, and the child recovered.

Two years after [ inoculated it for the small-pox.
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Au infant of six months,: remarkably healthy,
and born of very healthy parents, was inoculated
in the spring of the year-"-_i'?éo,'-and had the small
pox very favourably; _shé"-vi‘f'as ‘purged afterwards,
and returned home. In about two months, the
lymphatic glands in the neck }ippcam‘d- tumid, the
child lost her appetite, her feces were of a bad
colour, she fell away, and the tumours inereased,
Dr. Hebberden was consulted: and, after theehﬂd
had taken the medicines he directed for some
weeks, without any relief, T waited on him, to
know his opinion of the case: with his usual per-
spicuity and candour he told me, he thought the
child must die, beeause the glands of the mesen-
tery appeared to be as much diseased as those of
the neck, which now were suppurating. For a
dernier resort, I proposed to him a trial of the
electric fluid; to which he readily assented, as
from that mode of application he thought no harm
could result. _

‘"The next day I placed the nurse in the chair,
with the child in her lap; I tied the wire, con-
nected with the prime conductor, to the infant’s
hand, and drew the fluid through the tumours;
I ncxt presented it to the abdomen, and conti-
nued the operation a few minutes: the sensation
appeared agreeable to the child, for she smiled
and played during the whole time: as she rode
home she fell asleep; on waking, 'she took nou-
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grew hot and restless, slept ill that night, and the
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with bread and batter; at supper-time T eat some
vegetable, and went to bed at twelve quite well.
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: 5bi:lo‘n;inéi,ring; a considerable heat was felt for h
some hours in the part. Nothing further was
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A gentleman, who had been under the care of
- Mr. Hunter for a scirrhous testis, and who was



tlns un]ebs ﬁom so}ne general affectmn of the
glqmdular systﬂm and yet, under such atendeucy
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mough moderate. 5 gy
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g , his fever
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The Doctor desi
which was -ﬂdi-n
the former c:
hospital in twi

. every four hours, and the next day the pain and
~ inflammation had so much subsided, that the fear
of a suppuration van I e small
shocks, but léss freq

. week the cure was col
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A man was admitted into St. Thomas's Hospi-

~ tal, with a scirrhous testis. On a consultation, it

~ was supposed he must part with i, but it was
. = M I



setric shocks first, T
ocks, without any
but the result was
yr an abscess, formed
e testis, burst and dis-
v was omitted, and
plied; the wound
~was considerable
hen resumed the
k place, discharged,
epeated the shocks;
[ the discharge
1. This mode
* the testis

A gentleman, aged 28, in perfect health,: went
into the country to pursue the pleasures of the
chace; the strong exe which he used, and
the Lttle temptation he met with, made him in-
different about softer pleasures. At length, this
indifference amounted to a loss of power; and
a!arrned at this, he applied to a physician of emi-
nence, who treated him with great judgment,
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but without success. ,.Théi"__r;.";ﬂ_p;dicines all agreed
with his stomach, hie took them in powerful doses,
but no good effects followed them. After the
inability had continued twelve months, the phy-
sician directed him to appl}t to me for cxper]ment
The experiment had been tried on a
success; I therefore passed gcull;f.-: sho

] }s w1t]1

" The pat:cnt howewr, Was S0 1mprcssed with the
timor animi, that he chose to continue the remedy
a month before he satisfied himself of a perfect

cure. -
I saw him three years after, when he informed
gﬁc continued well.
o B2

..‘ In the month of November; 1787, a porter of

! the India warehouses was sent to me by a lady of
great humanity for advice, being in a state of
" melancholy, induced by the death of one of his
children. Seven years before, he had been seized
in the same manner ”&om a similar event, but
recovered from it in a short time without medical
aid. In the year 1783, he was a second time
seized, and remained in this melancholy state up-
wards of twelve months, although every proper
advice was called to his assistance.

Mm 2
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‘He had been two f’gdnﬂ;ls ﬂﬂ’ln.tcd when T first
saw bim. He was qmet, would suffer his wife to
lcad him about the house, but he never spoke to
her; he sighed frequently, and was inattentive
to every thing that passed; his appetite and sleep
were moderatc, his body regular, and his pulse

G | his head wuh a flannel, and rubbed
he ele sparks "Il oyer the eranium; he seemed
to feel it dlsag}:aeﬂblc, but said nothing.

On thc smond ?mt ﬁnﬁlng no inconvenience
&nsued, T passed si six small shocks through the
! lirections. Assoon as he got
into an ad_]ommg room and saw his wife, he spoke
t6 her, and in the evening was cheerful, express-
ing himself as if he thought he should soon go to
Ins work again: I repeated the shocks in
manner. @;n: tﬁg third and the fourth day; ;
which he went to work. T desired to see him-
every Sunday, which I did for three months after,
and he remained perfectly well. I then dismissed
him, with a request that I might be acquainted if
ever he had occasion for advice. In the latter
end of .ﬁ\l}gust,_ 1791, the woman again applied to
me; her husband had continued well till that time,
but then bhad a recurrence of his melancholy
without any proximate cause. As he had appa-
rent feverish symptoms, I did not think him in a
fit state for the clectric shock; I therefore advised
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him to apply for mcdzc.ll .uﬂ and'to the hogpital,
it he grew worse, as I was' leaving town. I am
nnacquainted with the sequel.

Oune of the public singers, from a varicty of
distressing eauses, became extrem ely melancholy
his disease gained ground upon hith so much, that
he was totally incapable of takmg an employment
which a kind friend had pmcured for him; and
was therefore sent to me for advice. He had no
fever, his appetite was moderate, his body regular,
but his depression of spirits excessive. Consider-
ing this in the same light as the former case,
1 began with passing shocks through the head,
about six in number, and directed him to call the
next day. He said he had rested better, The
shocks were repeated daily; his aceounts were
daily move favourable. Within a fortnight, he
asked me if he should accept an offer to sing at
one of the summer theatres; I told him, if he
thought himsclf capable of undertaking it, he
should, for employment would divert his mind.
He accordingly attended some rehearsals, I elee-
trified him after the first fortnight every other day.
He anxiously waited from time to time, to find me
at leisure for a conversation, which took place at
the end of the month, when I pronounced him
well enough to undertake his engagement: he
then informed me, that his anxiety had arisen
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from awish he had to impress me with the change'
which the first opcratio'n of electricity made in his
mind. For some few days, previous to his con-
sulting me, he declared he had at several times
determined to put a period to his life; for this
purpose he had pensively walked along the banks
of the Serpentine river in” Hyde Park, when a
thought of religion impressed him with the horror
of the design. At another time, he had the razor
in his hand, when the footsteps of a friend stopped
his purpose. He had resolved however to effect
it, and was in the most distressful agitation about
ij:, ‘the morning he first applied to me. In the
evening of that day, he declared he was scnsible
of the divine iu_tc.fp'psition in preventing his wicked
design; that he found himself able to return
thanks; and this relief of his mind was followed
by a refreshing sleep, from which he awoke a new
being; that he felt sensible of the powers of elec-
tricity every day after its application, being capa-
ble of mental exertions immediately. He could
not be satisfied, he said, without making this de-
claration to me, as no one but himself could have
an adeqnate idea of the sudden change the first
electric shocks wrought in his mind.

After this conversation [ dismissed him, and he.
fulfilled his engagement that summer with his
usual applause.
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A gentleman who had been long a patient of
Dr. Monro, with a moping melancholy, and who
had reached the age of 26 without any relief, was
brought to me, by the consent of thc Doctor, for
experiment. As [ had passed shocks through the
brain with such advantage, I thought thisa proper
casc to carry the experiment as far as prﬁdcmce.
would direct, I therefore took a Leyden jar
which contained 112 square mches of coated sur-
face, and passed two strong shocks from it, in.
directions from: the ﬁ'or{tal to the ocmpltal bone,
and from one temporal bone to the other, The |
patient was at first surprized, not stunned with
the shock, and in a.‘fﬁi_if‘__ﬂ:__kinu-tes desired me to
acpeat it if T pleased.  The nest day, he sat down
with firmness, and as no inconvenience had oc-
curred from the shoeks, I increased the strength,
and passed two shocks in the same direction as
before. On the third day, he was reported to
have found no sort of inconvenience or alteration
from the experiments; so I ventured to pass the
full force of the jar; this likewise produced no
other effect than a slight head-ach, which lasted
for an hour. I chose to omit two days, and then
repeat the experiment; the patient strongly ex-
pressing himself satisfied, that this was the most
likely means to do him service. I was myself
most surprized, that I could practice so boldly,
without any serious inconvenience to the brain;
and having carricd the experiments as far as T
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" Spongey electrified, 200
é#ﬁ, or diamond jar, 236. .
tockings, silk, experiments with, 185.

Stooly insulated, 138,404,

String, best method of making for an electrical kite, 430,
Szran, electric, 214.

t

T

Thermoneter, action of electric fluid onj 53. Electrical air, 1412

Chrond, aninated, 157.
Tlunder bouse, experiments with, 324,
Torpeds, clectricity of, 487, 559.
Tournalin stone, electric properties of, 53.
Tube, spiral, 194.  Experiments with several, 106.
Lumbler, glass, experiment with, 164.
- ]

v

Fagua, clectric light in, experiments ouy 204 to 301, Thenon-
condugting power of a perfect one shewn by Mr, Morgan,

DR S e

Fapaur, a conductor of clectricity, 42.

Pegetation hastened by electricity, 485,

Felocity of the electric fluid very great, 264.

Vibratory motion of the electric fluid, 170, 180, 285.

Plitreans and resinous electricity, 03. \1

Fitvinlic acid, or oil of, experiments with, 213. ™

W

Faser, a conductor of electricity, 42. A bottle of, made lumi-
nous, 103. Dispersion of, from the charge of a battery,
283. Agitated by a discharge of ditto, 284, Odd vibra-
tion from « discharge of ditto over boards supporting water,
283. Has conducted the electric charge or spark throngh
several miles, 286. Electrical stream of, 200. Conical
drop of, 201. Exploded, i, Zig-zag sparks from, 202.

Haterspouts, the effeets of torrents of electric matter, 417.

. HFawx, an electric substance, 43. Sealing, a remarkable experi-
ment with, 202, Taper, experiment with, 248,

IFights, to raise by electricity, 278,

T birlasinds the etfects of torrents of electric matter, 417. s
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