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WSS PREFACE"

TO THE SECOND EDITION.

e

TH E favorable manner swbich my

Jirst attempt bas been reccived, has induced me to
comply with the request of my BOOXSELLER, and io
give to the Pusric a new and enlarged Edition. of
the Origin and Progress of GaLvanism—wbhen [
Jirst wentured to state my ideas on this subject, the
Science wwas only. in. its. infancy,—na systematic
Treatise baving appeared on' it ; those whs wished

to derive information on this interesting subject could
only obtain it in detached Essays, published in perio-

dical Paperss particularly in Nicholson's - excellent
Fournal; these, bowever; fell into the hands. of but

Jew persons, and the Public in general, wwere at that
time scarcely acquainted with the name Bf‘@%wﬂnﬁm.

This will plead my excusey jfor, attempting'so éarly to

diffuse a mare general- knowledge of it. Since that

perisd, bowever, others who. were engaged with the

e same

d







DEAR SIR,

W sen 1 had lately the honour of feeing you,
our converfation naturally turned on a fubjeét which
has for fome time engroffed the attention of all phi-
lofophers, and indeed ;:t}u_ld not but materially inte-
reft the minds of men of fcience, who were occupied
in the purfuit of ufeful knowledge. You will be at
1o lofs at prefent to perceive that I allude to the late
extraordinary difcoveries in Galvanifm, or what is
frequently called Animal Elecricity. The ezpm—
ments which have been made on this {'ub_]e& have
led to conclufions fo curious and: important, that I
feel no furprife at your anxiety to be acquainted
with the origin and prngrel's of the fmence of Gal.
vaniim. Toa mind fo capa-::mus as }rnur’s, and fo
intimately acquainted with Chemiltry, and _ever}r
other branch . of qfeﬁl} knowledge, the detail which
it will be neceflary for me to undertake may appear.
tedious and fuperfluous ; but give me leave, Sir,

licre
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attention to the fubje& of the following pages. I
claim little merit either in the defign or compilations
~but, fhould it fave you the trouble of perufing the
numerous and uninterefting works which are to be
found on Galvanifm; or tend to encourage in,
others a tafte for the {tudy of Chemiftry, with
which this fubjec is fo intimately conneéted, and to
guide inquifitive minds in their refearches after cu-
rious and inftructive knowledge, 1 fhall efteem my
" labour fufficiently rewarded: at the fame time I
may prefume that a work, which has for its object
to give a concife and general view of the origin and
progrefs of Galyanifm, may not be totally unac-
ceptable to the generality of readers. |
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~ other ends of the two metals into contact, when vios
lent contractions will be proclu&ed inthe mufcle. It
has allo been found, that the limbs or mulcles of
many animals continue capable of excitement for

feveral days after death.

_ Fmgs, l].ﬂfﬂrtllﬂﬂtﬂl’j" fﬂr them, frm:r,l thmr great
vitality, have gen-gralf}f become-the v:&zm of thufe
experiments ; which any perfon may eafily try, |
~ the following manner : lay bare the fciatic nerve of
a prepared frog, touch. this:with a filver probe, while
.the mufcles of the lower extremities are touched
with. a piece of zmc, then bring the ends of thefe
metals i into contaé, when violent, cunvu{ﬁuns will
be. pruduced in the amm;d ; or la}' the prepared
nerve, on a. ﬂu,llmg, while the feet are placed ona
_plate of zinc, complete the circuit by any condu&-
ing fubltance, and the fame effect will inftanty be
produced, which are r,epeatﬂd as uften as the con-
tal is made. .

Mol metals when applied in this manner will
fhew fome effect; but the molt powerful certainly
are zine, tin, or lead, when uled in conjunion with
gold, filver; or copper.  The procefs is fimple, no-
thing more being neceflary to excite thofe move-
ments than the formation of a clrcle, of which part
fhould be the mafcle adted on, and the whole circle
completed by the metals. B}’ varying the applica-
tion of thele metals, in this way with different parts

C of
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Fourthly, Place a filver cup on a plate of zinc,
iill this cup with pure water, tafte the water in this
" flate, no perceptible effelt is produced, but wet your
hand and touch the zinc plate with it, then apply
your tongue to the water, and a very fenfible change
occurs, a pungent fenfaﬁoli is produced and ‘the
water taftes fenfibly acid. This fimple experiment
ferves to explain many curious phenomena: fuch as
the different tafte which is perceived in porter when
drank out of a pewter veflel. Tndeed this refines
ment is carried fo far, that profefior Robinfon aflerts,,
. that the flavour of fpuff is much more pungent
when taken out of a box, which has been coated
with tinr foil. However extended this-opinion may:
be, it is certain that the tafte is cc:-nﬁdei'gbly- influ~
enced by the combination of metals, and that many
circumftances obferved in common life are eafily
accounted for on Galvanic principles. So fenfibly
is the tafte affe@ted, either by an alloy, which is a.
combination of two metals, or by any metal when
in contact with .anether, that a nica obferver ‘can
tell even where a metal has been foldered, by exa-
mining it with his tongue, the fenfe of taite being
immediately affeted 'when the tongue pafles over -
the foldered part, which is otherwife ot to be
petcmed. -

I fhall not, Snr, Waﬂ'ﬂ your m?u:tble time ' b}r a
further detail of thofe trifling experiments ; they
were the natural refults of the firft difcovery made

C 2 by
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. B PILE OF VOLTA
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Fnh more particular information relative to this |
part of the fubjett, I muft refer you to a very:
elegant paper in Nicolfon’s Journal, Vol. i. p. 179.
It will be neceffary, however, for me to ftate the
leading fadts, and to defcribe minutely the appara--
tus which Volta made ufe of, and alfo the improve-

ments which have fince been made in it.

Volta’s firft attempt was to encreafe the Galva-
nic influence, by adding to the number: of pieces
of metal ; and having firft placed on a table a flat
piece of filver, then a piece of zinc of the fame
dimenfions, he found that in order to produce
any Galvanic effedt, it was neceffary before the
pile was further encrealed, to interpofe a fluid, capa-
~ble of afting in fome degree on one of the metals ;
he then added a piece of paper or pafteboard, well
foaked with a folution of common falt, or muriat
of ammonia, and by continuing to encreafe the
pile, firft filver, then zinc, next moiftened paper,
then filver again in the fame fucceffion, he found
that a pile conftruéted in this manner afforded a
perpetual current of what he called the ele@ric
fluid, which was’ capable of exciting violent mufcu-
lar adtion; by touching it with the hand, or any

conduétor,
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ftrongsft effec, it is neceffary that the hands fhould
be mmpleteij,r wet, and a large’ piece of metal ¥
grafped in each hand, ‘with the poInts. of which
the pile may be touched  at each end, Or, place 2
plate of meral under the firft plate of ﬁ!w:r, and’
another over the upper plate of zinc, let the ends
of thefe communicate with two different cups of .
water, into which the hands may be plunged and
by ﬂus means, the circle being cnmplete, the ﬂmcL |
will be received. However, dlfchargmg rods,
fuch as 1 have given in the piate, are more con-
venient, .and can be ufed to receive fhocks of any
intenfity by touching different pmnts of the plle.—-
But what is fingularly curious.in the pile :nnﬁru&eﬂ
in this manner, is the fpark which can be pracured'
by touching the points' of two conductors commu-.
nicating with each end of the pile; this {park ap-
pears to me eflentially ' different from the electric, it
is much more bright and ‘Vﬁ?ld, it wﬂl fumet:me; #
appear three or four times tngather, ‘but at nther.'
times thie contaét may be frequently made- W:;thﬂut
any fign of it, though attended with the ﬁlme cir-
cumftances,” which is rather unaccountable and I '
have frequently obferved a brlg}lt ﬂa{h follow the 2
fpark and fhoot along the conduttor ; it always ap-.
pears en the wire conneéted with the filver {ide,_
which would give out hydrngen, and ma}r be exhi-
bited before the eyes at an‘y titne in 2 very fingular
manuer, Place a wire in the mnul:h which com-
mumcatﬂ with one ead of the pile, and complete
the
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confiderable portion of any metallic {ubftance ; but

this is done in an inftant; the metal is generally.

diffipated, mor can it be Kept in a ftate, of signition.

In attempts of this kind on a large fcale, with a
Galvanic' apparatus, I have feen thirty inches. of
iron wire, not - only fufed, but exhibited before the
eyes for a confiderable time, in a red heat, as fre-
quent as the communication is made. Its-powers
alfo in prudumng hght differ from eIe&m:ity e
When plates of large dimenfions are made ufe of,
an intenfity of light is produced little inferior to folar
light, and fuch as that the eye can ﬂ:,ﬁr,cg@rbehﬁigi
it without pain, -gr:ati}* fuperior to what has -ever
been produced by experimentyl. philofophy, or che-
miltry. This; unlike the ele@ric fpark, can be exhi-
bited like a fixed ftar, by bringing the ends of two
wires t;ogeﬁm,r which are armed with gu{:el char-coal

but it is always nﬁceﬂhry that the parts fhould be in

atual conta€t, nor can the fmalleft: effect be. pro-
duced in Galvanifm, unlefs thm is the cafe, I,l';r.fh_;g.

one circumftance alone, perhaps, does. Galvamﬁn
differ from electricity more than any. other; in the
latien yneither a continued light nor-a continued
lieat can be kept up; while in. the former we have

both at our command, and can let mem%mdm}b .
loufe or ma cnntmued ftream, at plealure, but ar

adlumﬁ requmng actual ﬂﬂﬂtﬂﬂ‘ﬂ e _..Ef.-fi-}r._

Fhivg far PREATEY Nl T e cununr:ntal

p]n}uﬁrghrs gone, when Meflrs. Nicolfon and Car-
§x52 ). < lidle
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n:eet'wlrhih half aﬁ m,ch of each nther#canneft thén*
cach ‘end of the wire with the pile. fo asto complete

the' &fcuit, immediately gas will ' be fu.en to arife

from ‘the. poiits of both wires, {0 ‘as'to-collet in'

confiderable quanﬂt}r in the tube; w hich gas, '.when

examined, was found'to contain two parts h‘ydm— 3

gen, and one part oxygen ; thefe, when fired: toge-
ther, either by a taper or the eh:&nc. fpark w:ll ex-

prde"a:ﬂEl ftﬁ" n w’a.ter
S 5 E'{ B M

Tﬁﬂy may 4lfo be fired by thie GaTvamt Fpark as

both Meffrs. Bolton and Crookfhanks have’ afcer-
tained ; but, inforder to’ anEEI: thofe gafes feparately,

other tubes were can{tru&ed as in plate, *ﬁg ift. by

which means it was afcertained, that the gas arifing
ﬁ'nm‘thejiﬁ‘}e’f' fide was' hydfugen while that from

the Zine was oxygen, and" s nearly as poflible in
the’ pt‘dﬁﬁdrﬁbn ftated” to he fhe‘vmmPoneﬂt parte uf‘=

~willers M TR BT 3
8y eilrrralod 2 b Y -~1'1 | i LT ,.'J-ill-- J 1
T‘I’Fﬁa’éﬁr@“ﬂﬁéfé“ﬁ;afes the -‘*pc.imsj:c;f:*mf wires
fbould not be more than half an inch afinder, if
they are much farther no der.-umpoﬁtmn takes place.

This IE"EJ'V"EIEEBI‘}" the cafe, which ever way you'turn W
the"pile; and Has' l'ﬂ'grge{feﬂ the trial of different me,

rallic ‘wires; By‘ which ﬁleéns‘dthér curious &mhm—
ﬂanres havE‘appeared BRI 450 _*., _. o

WLkl da -'H't- ary ‘i".-.." Vg g

For inftance, connect a’ gdfd itekaih the -zmc'

end of the plte,amiahrafs wire with the filver end, the'

D2 refult
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ployed 5 .but I neyer have. W:f&@@ brﬂbﬁﬂt
chbyﬂah@hiﬁh ﬁﬁ:ﬂd‘ﬂﬁh@wni y *rr o S

frav < hak sligiads ol 15ven A0 4 IH IFFI]II e

+ In following up thole, experlmemts, it was. patu,rjal

-tﬂttuyt!hﬂ effect of paﬂng the Galvanic current by
means: of wires, thmugh sather fluids ?Iui diﬁ-ﬁfﬁﬂ’t
‘metallic folutions. ~ When. Ammonia jis expoled to
its adtion-inftead of water,-a’ very, rapid, d?tﬁiﬁ&ﬂﬁ
Afiton-of it takes place; its ftate of aggregation being
‘more weak than -other fluids, H}&dﬁﬂﬁ&l}‘ﬁl}dh&zﬂ]ﬁ&
-are the ‘refult of the -prﬂﬁe&.;wmd by paﬁg‘g
: mpeatais ele@ric dparks through thefe. gafes; Am-
‘monia may cvmbn:éprﬂduﬂﬁd.ﬁa but if in this cafe
‘we ufe filver’ wires, ‘no decumpmﬁtmmitakes place,
;fulﬂﬁtmnng filver: hamg formed -on -the filver. wire
‘conneted with the zinc fide of the pile, which will
-&wﬁatemnlemlyvby even the fmﬂﬂgﬁ frition ;

“this was accidentally. ﬂﬁ@nvﬁed-byﬂmﬂkﬂhﬁpkq_%ﬁd-

if the experiment is attémpted-onia iargﬁgj:qalsg the
eﬁ'e& uf the detunatlun may be attended with un-

} ,.-.‘.-m-u::'.-. % ¢ RO HOmu

10 J-."Ju: *f.-vrf_u . -.I.'i*:"'* f'-.r: I gihed il

' % 8pirit ‘'of Wine has" alfo ‘been Ifulzmnttﬁd I;a thﬂ
~altion “of Galvanifm,  the fpirit is inthis ca{gtaﬁb
~‘tlﬁemﬁg§pmf “but ot without n}mw,ires |
-mﬁghpd:b&rw&l,md in confact; hmﬂmﬂﬁipqus
-ase then pmdua&d ,-aikdcmbpmc acid gas, and hydro-
“carbonaté are the' refule of the prodefs... ‘When

: 'nﬁ'irs armed with - ahamaalrare introduced into. wa-

m,m fame . brilliant fparks ‘appear, but no heat

is

e s —in me .

T
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qgn 'él.ﬂd, {:pnper, ;a.nd m;rate of ﬁlver, and on thole
uccaﬂqns bright mf.'ia.lltc prer_upltatmns were always
produced by the hydmg&n ; but partmu.!arly from the
nitrate of filver, fhoot fine needle-wire like chryftals,
beautifully formed like the Arbor Dianz, In all
thofc cafes no hydrogen gas is difengaged, it fixing
itfelf in combination with the metallic precipitate.

by 16510 i bn aica-bay p0Y Behnuilm
- From thofe experiments it has been _fggigﬁﬁgd by
Mr. Crookfhank, that Galvanifm may be employed
with fuccefs in the analyfis uf ~minerals.  That
it majr be a ufeful chemical. ag;,nt there ca,n be. ne
doubt ; we have feen that different metals can be
diftinguithed by the adion of Galvanifm, when
connedied with the zinc or oxygen fide of ithe -
tmugh and it is evident that the nature of any
metallic, J‘ﬂh_ltmn may be afcertameq, by, fubmitting
it to a current:of gas arlfmg from the filver or, hy-
drpgen ﬁde of it, - I, have m,yfelf found.it a very
ufeful. t.eﬁ nf the prg[ance of iron ina chalybeate wa-
ter, and 1 haye, no_doubt but farther experience
will enabIe us to convert tl‘lls {cience to the elucida-
tion of many of the important works of Nature.
_Thefe are a few of the numerous, interefting; ex-
periments, ﬂuch the pile of Volta has gme:n tife ta,
they are not only hlghly amufing to the curious ob-
feryer, but, they appear to gpen a,new field of invef-
figation, to the [cientific: Chemift. 1t is, perhaps,
unneceflary to add a varety of other circumftances
con-
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-'i..:-..-' t T
-:,H,_ .4 wofoN THE

T‘HEOBY -:aF GALVAHESM :

& d | . ..{.-i
: L '-,.“ o

I‘th bt AR Eﬂ&p‘.[}r fncol e mva{hga-*
tion of the«different theoties which have been fug-
gelted to account for the phenomena of Galvamfm.-

Thofe who were at firft difpofed to attribute all
thele to an elerical caufe, now fee fo many objec-
tions to this explanation”as to hefitate in their for-
mer opinion. That the pile thews fome of the qua-

lities of eletricity is evident, from its effeéts on the

electrometer ; and it has been faid by Mr. Crook-
ﬂimk’s that he could charge a Leyden vial fo as ta
give a fmall fhock, b}r placing the pile between the
coatings ; many others have, however, attempt&d
this without fuccefs.

An anonymous correfpondent, in Nicolfon’s

Journal,* fays, that after a variety of trials, he has

fucceeded in charging a jar, {o as to produce a flight

- fhock, or rather tafte in the mouth, by filling the
jar, nearly with falt water, and placing it in a vef

fel containing the fame fluid, as nearly as poffible to

the fame height, he then connected the infide of
the vial with one end of the pile, and the outfide
3 e with

* Vol v. p. 174,

e e e e e e o cl——— —
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_ ﬁe of ‘them to oxydate, may be
pqn:ged in the follow ﬁuannpr--—Pla.eE*ﬁ:
jﬁm& Mip‘@tﬁef filver i a glafs, con=
,m&m*g te > folution of fulp huru: acid, mmhange
at firft feems to d‘ﬁé‘;&&m ehe?mmﬁbupﬂrﬁlg
the two metals mtd-.cﬂnl’ﬁl:f and bubbles of ‘air’ wﬂlf
'”,{egh ﬂaﬁﬁ iﬁ‘!}ffwm the ﬁnb d*lijae@ oﬁ&
or ﬁng by a ﬂeenmpfaﬂtian of ‘the wa-
“'ﬁxé‘z:ﬁ bltrading its oxygen;’ with which it

Fﬂ L;.mﬁ-

Qnﬁnfi’ﬁ‘uh, whﬂe' t’h& h?’dfngeﬁ"ih‘ JEE‘
q d"’faﬂ: wtﬂr:t: uias nﬂk fb’éﬁ;ﬂ

8 éﬁwﬁﬁmh% heathed with -

4 ned with iron’ bpﬁﬁ were found to.’
’fhé {héi'th‘mgi By ‘the ‘bolts having
Te e‘ when é‘zﬁ‘»f&& for a ﬂmﬂ"ﬁlﬁé to the
-, while &héﬁ‘ﬁ“ﬁh-s which wete not in cons
@upp?ﬁ‘m%t ' ﬁ@v&gmmjmﬁ
Phe caufe of this is now fifficiendly” obvisus, here:
are two diffimilar metals and one fluid, a ray pid oxy-
m&' lﬂfe ﬁgﬁ ﬂwﬂﬁ(&ﬁhsﬁﬁc&bﬁ'ﬁyﬁ;ﬁ
yth the copper While expofed to the fikt water. Ta-

er fﬂ&g;?ery mgemuuﬂ?‘ onthefe: fdfh:,_
E h& deé‘s fiot mean o eﬁihdem‘ﬂ*qﬁ&m

il inf it ot firprifing that hie fhould refer
| ﬁ“‘ Hedﬁmeﬂa to'a chemical procefs tak-

ﬁ% @ the thersle, i confiders it 058 & flow

ion and bﬁffﬂaﬁdh*ﬂﬁ‘tﬁ*é“ fietal, aécompa-
‘b! an ﬂﬂ'ﬁﬁﬂﬁf ‘of H‘KngE‘n, and ‘2 dﬂ‘gngaggn.
g O Jent:
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are-deprived of this fluid. " Mb Surgeons are
welk Acquainted ith ‘the paﬁ ﬁﬁcmﬁeﬁiéﬂ‘eﬁ
Avhich arife from too: lang‘ an ‘expolure of a fore t6
the atmoftphere; but the fcaurdmmilaﬁay have no
idea: of accounting for it o fuch ﬂhﬁi(ﬂés as‘arehere
attempted ; the theory of G:mre, will, howa?er af-
ford an’ uphnmm E-f":t, by fhewing: that, wﬁha
%nﬁpdmmn of a.fluid tahngplacﬂ the ﬂﬂW'
-enteringiinto a new ummhmamanfappears to be tH&E:
hnﬂus which gives q‘.ram- antt&lrmaﬁm il g
s Lot A T
- Aﬁe&auempmmfamﬁalﬁh& phenemena, are
comliated by Volta, who feemns difpofed to attribute
the sthole of them to the eletiic fluid, and if it'is
true sthat the Leyden: viali can ‘be’ charged with Eh@
Galvanic pile, it mufbbe confefled that it goes' néarly
- eftablifh the identity of the two fluids ; 'bur this
‘has.net Ihig;ﬁédtd.ﬁ\p[:h the moft. Expaneﬁcefl philo-
{ophers in this country. . Voltais aﬁfopmitm that the
(Earm is, nothing more than. the .comimon ele@itic
ﬂmﬂgiﬂxﬂlhi by the! ‘mutual contadt Bfothie metals,
and that the humid' fubftances ‘appliedto the plates
mﬂmnmpurpofe,,but eftablifhing a. remlﬁﬁ&l’%"du
tioh, or commupidation: between thiem; 6 48 to Fme
pel the electric flnidiin one particular dire&tion; arid
@mfmhﬂhg faline fubftances ﬁtc&eﬂ”bmﬁl‘l t‘h'&tl
any.:othet, rid; | he: fays, -only bocaufe: they att zs
better .condutkorsthan pure’ water ; the' chemital
ghﬁmmar«wmmmn-ﬂnfem, he thinkstare ofily

con-
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nuft hefitate m,aﬂntmg to it, ;ﬁrr the dlfcnvesiga
.have bem madﬁ, r%&t nnly of the fame eﬂae&s
being p -_uced in fome inftances thh one metal, but
alfo that to produce fome of the moft Itnlni‘ﬁg Galva-
nic phennmena, the metals are by 1.0 means neceﬂ'ary

To conclude —-thuugh the campiete 1de;ntrty of
the Galvanic and e"le&m: fluids remains to f:a

proved, yet thee are fo. many circumftances to fa=

vour this opinion, that it appears to reft at prefent on
szer principles than any other ; it is only by colle@t-

ing falts, arranging and companng them that we
can axpe& to eftablith any rational theory, and 11:

- i3 to be lamented, that neglecting this in Gafva-

nifm as in other {ciences, fome phlloﬁ:phers begm

by fcnpmg\plauﬁble theories, which are neither fup-
ported by fatts or experience.

Eerthﬁr the deﬁgn, nqrthe limits. of thefeﬂhﬂm

will permit me to notice the opinions of a great num-

ber of philofophers who have wrote on the prefent
fubje&, fuch as bave appaared either plaufible or
confiftent, 1 have given you a fketch of ; while it
ftill eontinues to excite both interet and attention,
it fhould be the province of the Phyfician not to ne-
glet the advantages which may be derived from its
application to Medicine ; in. this way, while his cu-
ﬁ@ﬁty is excited, anli his ardent love of fcience in-

F dulged,

L]
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MEDICINE,

HAVIHG traced the connection between eleétrr.
city and Galvani{m, and examined with precifion
their refpective powers on the animal fibre, I
fhould indeed have thought my time very much
mifapplied, if I had not beftowed confiderable at=
tention on its effelts in the cure of a variety of dif-
eafes ; curious as are many of its meoft important
phenomena, yet the fubjet would perhaps appear
lefs interefting, if it were not found capable of being
applied to fome ufeful purpofe. As foon, therefore,
as the powers of the pile of Volta became known,,
it was natural to expect that Phyficians fhould at-
tempt to make ufe of its influence as a medical
agent, and few I believe who have paid any atten-
tion to the fubjet, will deny, that it promifes to
exceed any other ftimulant m Nature. Having for
many properties different from elecricity, it was na-
tural to expedt, that its effect on the nervous fyfteny
would be alfo different, it has accordingly beemn
much ufed of late in Medicine, and fome late expe-
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imitated by eletricity ; on the intelleGtual organs in
partievlar its powers differ materially, and when ju-

dm&ysnmgﬂh: ﬂw:&nﬁuﬂa is deferibed as bg- '

Wtdzfagmab!m {t pads bty ._.nf,u,b N
s ooul besibasd onaio Buoili od) J0 49808 b
- It is alfo a curious bl,mnmﬁaam ,ﬂhﬁbmhmﬁhg
powers of the mind are cut off; theeffect of ﬁa@ap
nifm en the animal body 1smm&p@w¢ﬁfdl 34T hamfi

mlﬂﬂlﬁhhmbuw:ﬂuhe thrown into {pafmodic a&iﬁﬁ‘-'

by achatge; which in a healthy perfon will produce

nofuch effef That' the will iy’ the caufe of this

may be‘explained by another fact:: If 'a'very fmall
‘Galvanic fhockis' pafled through thﬂ@mﬂ:t of a per-

fonvafleep, violent: fpafmodic: contra&ionsiwill take
place in‘the mufeles; but the famwhaffge-wﬁ‘éin@?#a .“
plied' to-a perfon whofe mind is engaged, fearcely
mmmmw feems therefore,

i in hedlving bl bich

-mMes . wxvenfﬂnmm %ﬁéhiqw

thiis it is mm How aﬂ*@ﬁﬁﬁﬁﬂﬁlﬂhﬁﬁﬁ‘xﬁﬁé

m@ﬂlﬁfmmmﬁnﬁﬁﬁﬂtﬁﬂtcﬁﬁs st e
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Having afcertained that the immediate ‘effeet

of Galvanifm on the fyftem, is that of a very pow-
erful “'and " peculiap - Rimulsit Jﬁf;ﬁ?mﬂ“"’lﬂﬂy
the:difcermmént of & jadiciovis’ Phyfician; %Q,ﬂieiﬂi'
- 'mine what'are the difcales wheré! it may be applied
- with fafety, b fitccefss (It will bedbvious that it'eati
Mmmdfmmﬁrbpﬁw it difeales arifing
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. When the tongue is alfo affe€ted with palfy,-and
the jpowers of articulation either impeded or- des
{troyed, nothing as-yet attempted  has {ucceeded fo
frequently as Galvanifm; by paffing repeated fhocks

. between the nape of. the: neck, and the tongue, 1

have fucceeded in reftoring the.organs wof {pecch in
a few moments to-a-perfon-whocould not-exprefs
aword fo diftiné as to-be underftood: -In thiscafe
the tongue was the only part- affected 1 in a man ap-
parently ﬂthﬂtm:&jheaﬂthy,! and it-was defcribed to
have occurred after-an apﬁpleéhﬂzttanhrmﬂmwhmh
he was feized at nighty but foon recovered from.
muit howeven; confefs, that the effeét 6f Galvanifm
was little more than i temporary, he could {immedi-
ately after itdpeak perfectly diftinét, but'in the courfe
of  the day relapfed -again; on the whole; he was
greatly relieved, but did'not perfevere: Inngﬁﬁnm':gh
to give i‘hﬁ‘tﬂtﬂﬂdﬂfl& fair tmal. hotsagea ol vae

= ."

MWoits 300 Smdi fo bilssian it eglife
In ﬂlu&muan of the pnwer af &a}ramfm mpaw

lyfis, 1 {hall mention the fullgwmg cafe whl-::h acs

M%Mﬁwﬁ s betlaae, e pEF Hluoile

R B oty shnl g sved o

mil was la&eﬁy I&ﬂuﬁhdnb}r B \"EIT {cientiﬁc m,edmal

{riend , to try: the effect of . Galvanifi on a patient

of: his; a lady about fifty years ‘of 'age, ~who had

been: for fome time!in/ill-health, the confequence of

Menorrhagia, ‘and was-attacked about a;year before
with apoplexy, from which fhe recovered at the
e, leaving her left fide in a complete ftate of pa-

ralyfis,
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roufing the veflels into aétion, and promoting, ab- |

forption: as. Galvanifm, while at the fame time, its
influence is fo completely under our command, that
no danger can be apprebended from its ]udlcmas

Ehcmqn i

¥

-- -

.....

In. thetcafe v;hzch I have Juﬁ detzulzd, th&eﬁi’:&
of quqqmﬁn was ;ﬂfq remarkable, for thg+mﬂue1;ce
wbl,Fh ity ha,sj.,m Pﬁodu,cmg_ an nnmedmte refaxa.tmn
of ﬂ;\e.,cqnua&ed ﬁ.p,gera, -and i in every. {uch anﬁanr.&
wherg. .I.,hgve applied it, I have uniformly found the
fame. refult. . In ~rigidity. therefore of th@ joints,
whether the ;;anfequen;;e of .the gout,, m: ;heuma.-
ufm, it Pl'ﬂmlfﬁﬁ much advantage, and - the fame
circumftances. thatafamr»us, application in. thofe dif-
eafes, ml,l.alfn encourage us.to hope t that it may be
of equal efficacy in tetanus or. locked jaw, a difeafe
both frequent: and fa,tal in warm climates ;. none but
thofe whnjhlame feen the effeét uf Gal's,amfm in pro-
ducing 2 rplaz.atmn,mlgng mulcle when i a ﬂ:ate of.
coniragtion or involuntary action, :mhavamdﬁa of,
its poyer on the nervaus fyfteim:; locked jaw s one of
thofe complaints, in which the patient is- frequemly
Joft from the inability, fo take;either food or medi-
ane ; if, therefore, Galvanifm. anfwegs ne r.:r.her pur-
pofe than, the temporary relicf. of  relaxing the
fpalm and opening the jaw, which I am perluaded
i will generally do, it is fo far of ufe as counteradt-
g the moft diftreffing fymptom, and enabling the

2 patient:
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tinguifh the caufe than in this, and;en this circams=
ftance alone arife the frequent cuntradlﬁory reponts.
which we have of it; it is the promifcuous ufe of
thns, or any other remedy ;mthuui ! ];na_,w__]gdga of
the caufe of difeafes; which has brought many of our
moft valuable remedies into difrepute, and ‘which
marks lhﬁ diftinction bel;ween,the Phyfician and ths
Empiric. The application of a very valuable reme-

_dyat amnmPrpperﬂm&, or ina difeafe. to which- it

is not fuited, mdy leave unfavourable. nnpreﬂions to
which, in  itfelf, ; it ds, by »no means entitled 3o~
thus, the applicationof Galvanifm in apoplexy,
-arifing from too greatan excitement, whether gene-
ral or local, ‘will aggravate. the morbid: fjmptems,

and -increafle the, difeafe. 'llm, cannot. be too
{i:mngljf inculcated, as.well as another obvious: cir-

cumftance, which is,, where the difeafe arifes from
- mechanical injury, no advantage can. be;expefied
till @ﬁﬁ,ﬁfﬁ*rﬁmﬂ?ﬁli thus, L‘fﬁf-: EFEHJI’IP]E '-";-‘-'I
was lately requefted to. Galvanife a very fine boy
who had -loft the ufe' of the arm and hand, it
was much emaciated, had loﬁ'allzpqwﬂr of motion,
and ﬁl,ig circulation gven in -thc-_:Mb.ﬂwld;fcamelg

be perceived ; on making proper enguiry into the

caufe of thefe fymptoms, I found that they all arofe
from a diflocation of the arm fomeyears before,
which was never reduced, the confequence was, a
compreflion on the merves and. arteries leading to

7 N ragdidyly ¥iiva ; 2 the
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which theories ‘are’ ‘nczther fupported by fatts, or
eXperience, I can have 1o hefitation 'in récommend-
ing the flimulus of Galvanifm in ﬂBﬁ’fnhte cafes of
chronic theumatifim, ﬁmattended with fjrm toms of
general or topical ‘mﬂamahbfl It i pﬂﬂ:culariy
important, however, to attend to this, T havé in one
cafe feen'it aggfivate ﬁnnﬁdeﬂahiy the pmn‘ful i?n‘lp-
toms, which I ook ¢ on 4s a ‘certain proof thit the dif-
mﬂtr then partook in fome ‘degree of 'the acuteH'pE—
cies, thuﬂﬁh the pulfe, and other circamftances gave
no reafon to fufpet it; indeed it Is‘Trequenf diffi-
cult'to '&ﬁiﬂg‘dﬂi& between thefe two ftates of rheu-
matifr 3 'Galvanifm, hoWever, feems “capablé’ of
ﬂﬂﬁg’tﬂtagnaﬁi‘t and T fhould ‘be inclined to
attribute the difeafe to the 'acute*{pecres, ‘when  the
application of Galvanifm fo far from g'lvmgirehef
increafes the ;fain‘ful and nthf.:r dl&reﬁng fyxﬁptams
of the' cmipﬁmt“ 5 _ v

S8 2 00 A RGN i oA par T vofi DY e
The fame circomftances that would Tead us to
employ it in this cale would alfo recommend it as a
moft ufeful remedy in indolent tumours or fcrophu-
lous fwellings, vwhich have long r«smame& ﬁatuﬁnar}

unattended with pain or mﬂﬁaﬁtmn ~here fuc
ftimalus is peculiarly wh&umﬁ ariﬂ if it does not
caufe the refolution of the tumour it will' téhd to
bring on 2 f’(rppuranﬁn, which ‘?ﬁ fuch’cafes i fre-
qently an objeét to be ﬁim’aﬁ' I férophulous
habits, buboes arifing from a veriereal eaufe will put
on
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been fuggefted by Creve that it may be the means
of diftinguifhing real from apparent death. This is
controverted by Humbolt and others, yet it will ap-

pear evident, that in fome cafes confiderable advan-
tage may be derived from it, though no decided re--

liance fhould be placed in it alone; when we are

not certain of the length of time that the _prinéf‘plg |

of life has appeared extinguifhed, and when waiting
for the putrefative procefs, is attended with incon-
venience, the fimple application of this flimulus
to the body will determine, whether all irritability in
the mufcles is deftroyed, and of courfe, whether
perfevering in any remedy for the reftoration of the
vital principle will hold out any profpect of faccefs.
In cafes of fulpended animation, whether from
drowning or other caufes, no doubt can be enter-
tained that it may be at leaft a ufeful affiftant ; we
have inftances where life has appeared to return,
but flill the patient has been loft for want of
fuch a general ftimulus as this, capable of roufing the
dormant fpark of life, and ftimulating the heart and
arteries to a&ton |

I would not have it underftood that this alone
will be fufficient; on the contrary, the ufual judici-
ous remedies fhould be tried, but in addition to
thofe on all occafions, I would recommend the pow-
erful ftimulus of Galvanifm, and it only appears
furprifing, that fo little notice has been as yet taken
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and -;vacuaﬂns perfevered in where moderate ftimu.
fucceed ; this only can account for ﬂﬁg.

few who return from infane afylums, free ﬁum.gu;{ »

of the moft diftrefling maladies which: falls ' tor the:
lot of human nature ;—to treait"thw[ubjﬁ&;mqt de-.
{erves, I fecl mﬁelf but little qualified ;. but it muft
be allowed, thar the Phyfician. whwﬁkaesfnm invall
W;@‘ﬁm influence of the mind mﬁﬁg
a&w&lbﬂﬁﬁ*ﬁeﬁfa& m*themnd &&fma&hutthjiﬁ
M}ﬁﬁ&ﬂ:&-ﬁfhkp&ﬁm e Baaip ol

. - i p 5
3 ,1.-.-.'L.... .E.'.a "' "'"r Ajdhiis =t

nﬁm-thmppi‘ﬁaanmmﬂﬁﬂm
M&hﬂ mtaﬂa&nﬂmagam in every inftance,
would exceed the limits of this effay ; the fame cau
tions before delivered againft the ufe. of flimulants,
in cafes ofigreat excitement, are here more particos
ﬂﬁﬁﬁyﬂ&aﬁ&r&,ﬂ a high degree of ma=
:3 chirium; T fhould-not confider Galvanifm 2.
Mdypmﬂﬂhdmhménm an evident diming~
ﬁ:ﬁa\ﬁmw&eﬁnﬁ‘t}i&m&nﬁ@mwﬂs&
‘eannet be doubted 'y this is a véry ﬁr&quﬁnﬁ@a@fw@f
ﬁ&ﬂ-ﬂeﬁmgm; occafioned by imprefhions made-
ﬂmwﬁmw!m& deprefling pafiions, *prﬂdué
, inveme @&wmmaiﬁ, in others, hypocen~

.
.'- .

%ﬂs& each of thefe. &aﬁs&oﬁdmngemmarﬂam.

~companied with fuch &tﬂ::ﬂonlﬂ- the Vafcular fyflem,
‘& deficiency  of mufeular energy, and2:daniguon iof

“the whole frame, as to promife «confiderable fuccefs:

‘fromthe powerful and peculiar ftimuluy of Galvas
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alift of thenumerous and contradi€tory difeafes for
ihﬂt‘ﬁﬂﬁm @I‘E 5%% Eu:' :rﬁlayﬂ
mwmz 2pplicable fo.all f?é"ﬂs
mp’sqm fhould we m?i J‘Ffﬂ% - be-
f;:%ﬂmt o fﬂah # samhmaﬂﬂﬂ; 5’%#"!'
Badia Wod o iswog Sili axgw

qrt]",-.--, ""‘1 .-L '-"r'r

w B hgit wai
-ﬁmmm@mﬂm of ﬂw mﬂfi%ufﬁf%%?ﬁ

the nervous or mufcular: e,uefgf, by Iheﬂg} anic or
animal citcle, to induce the enhghtened and judi-
‘cious Phyfician ‘to difeard, thole tgﬂl}igwtggg the
ﬁl’wo&wm @*’@@F}ﬂﬂm il tTEvm'?
s diaga¥ ot X =IluL.-..--.-w---J -f.hq Tt e et "f ‘q IL'?!"'
It is &am’lﬁMﬂm .3&5&9 .th*ttﬂleng,t;i
feleCted by the proprietor nf thefe inftruments are
Wm&ﬁﬂ&]ﬁﬂﬂﬂl" to .ﬁmdqcfi ﬁgﬂvaﬁm
- effe@s§’ and that: the mode recommend
+wiféissnapplicable to any: “fﬁﬁihﬁl?l’ and total-
~dy“inconfiftent with the knoy iﬁ%ﬂ'ﬁ'}‘%‘;h A
Wﬁmmm‘}%ﬁﬁ%mm
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1 detived from. the metals; they, fh ;
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mﬁﬁm purfuits, - A R
not addrels mjfelf more fm:qﬁacl}q than in the lan-
%@f -my friend, Mr. Davy, in h@k E’Iehnmmf
L.eCture on the Study of Chennﬂ'ry Puod

Hgﬁﬂgﬁhgﬂ‘ attention to this {cience, by obferv-
ﬂ!ﬁ; that—**"L'o-men tnalleﬁtqd in great cities, who
are wearied by the conftant recurrence of fimilar
artificial: purfuits .and objets, and who are in need
of fources of permanent attachment; the auluvﬂuen
of Chemiftry and the phyfical fciences may be emi.
anently bengficial; for in all their. applications: they
exhibit almoft an infinite variety of effects connected
with a fimplicity ‘of defign. | They demontirate,
that every Being is intended fqra-i;ame definite end
or purpole ; they attach feelings of importance even
to dnanimate objeds, and they furnifh to the mind
aneans of obtaining enjoyment "ﬂnmnﬂed ﬁlﬂkﬂ‘
with the labour or milery of others.” |

“ To the man of buﬁnefs, or mechanical em-

ployment, the purfuir -of  experimental  refearch
may afford a fimple, pleafure, Apﬁﬂ@&ne&ei with
the gratification, of unneceflury, wants, and leading
20, fuch amexpanfion: of the facuties of the mind
Wﬁﬂ dignity apﬁwm sral qisad oy

“ Tr'“ '-h‘-'a TEEQed. ?ﬂd hhouaﬂe claﬂ’es&f fo=
“ﬁ? it may bﬂmmﬂ a fource of confolation and
happinefs
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the procefs of oxydation appears on the furface of
the zinc where it is expoled to the meifture of the
frog, which farther fhews that in all Galvanic expe-
riments a decompofition of a fluid takes place.
- ~

In order to fhew that a Galvanic combmation
may be formed with two diffimilar fluids, and one
metal, take a glafs veflel B. Fig. IIL fill this veffel
with water, and place in it a fmall filver cup S.
which fhould be nearly filled with dilute nitrous
acid. Thus the two fluids are not in conta&, and
one fide of the meral is expofed to a fluid which is
capable of atting on it, while its external furface is
in contact with another fluid with which it has no
affinity ;—when, therefore, a frog is made to form
the communication as at C. the fame convulfive
motions will take place in the mulfcles as in the
former experiments.

Having feen the effet produced by fimple Galva-
nic combinations on the nerves of an animal, as firfk
difcovered by Galvani, it next becomes neceffary to:
defcribe the conftruction of the pile of Volta, an
nftrument fimple in itfelf, but capable of producing
very powerful effects.

In the former phges detailing the origin of Gal.
vanifm, T have mentioned that the metals beft calcus
lated to produce Galvanic phenomena are gold,

H 2 filver,
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and wet the -edges, which would matevially. injure
the operation of the pile. The fluids which are moft
convenient and powerful, are dilute folutions of mi-
trous, or marine acids, about thirty parts of water
to one of the acid, folutions of common falt, or mu-
riate of Ammonia may be alfo ufed for this purpofe,

but they are by no means fo powerful, and are at-

tended with inconvenience, an efflorefcence forming
on the plates, in confequence of the decompofition
of both falts allowing the Alkali, particularly the
Ammonia to attack the copper. When it is intended
to take the thocks with this inftrument, a flat piece
of copper fhould be placed under the lower plate,
one end of which may be bent and turned down into
a cup of water, thus, by dipping one hand into the
water, and touching the upper plate with the other
hand wet, fhocks of any intenfity may be received
in proportion to the number of plates engaged in
the circle. ' T

The pile conftruéted in this manner, and confifting
of a feries of fimple Galvanic combinations may be
called a battery, it will not continue capable of ac-
tion for many hours, as foon as the cloths begin to
dry, or the plates to oxydate, it lofes its powet, and
this is accelerated by the unavoidable and unequal
prefiure of the plates on the wet cloth, which foos,
forces the liquor out, and by its running down the
fides, and forming a communication betwcen oue

plate
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The apparatus which I allude to, muft be ac.
knowledged as the firlt great improvement on the
pile of Volta, without altogether deviating from its
original conftruction. For medical purpofes I have
found it a very convenient inftrument, and have
fhewn it to many gentlemen of fcience, who highly
approve of it ;—convenient as it is on a fmall {cale
for fuch a purpofe, it ftill may be rendered more fo,
when plates of large dimenfions are ufed, ; as they
may be conftruted in the fame manner, of any fize,
and as they can be cafily taken afunder and fepa-
rated, they are not attended with the inconvenience
arifing from large troughs as uled at prefent. Tt
may, perhaps, be alfo obferved, that the pile formed
in this manner, bears a clofer analogy to the eleéric
organs of the Torpedo than any other, and very
beautifully illuftrates the conftruétion of the cells
in this animal, which appear to be {o intimately con-
nected with its eletrical power. At the fame time,
I am free to confels, that even this inftrument, in
fome refpeéts, is not perfet; and that it takes more
time and trouble in preparing it than the trough as
contrived by the ingenious Mr. Cruickfhank, which
has become of general ufe, and which I fhall now
defcribe— '

It had been tried without {uccefs, to excite a per-
manent eleftric current without friftion, or any
active agent, The pile of Volta, it is true, had this

effeét,
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lately neceflary that they fhould touch at all points,
but they fhould be particularly well done at the
edges to prevent the fluid from getting accefs ; hav-
ing heated thefe plates fufliciently to melt the ce-
ment in paffing, ftick them in the trough about a
fourth of an inch afunder, being particularly careful
that each plate follows in {ucceflion ; —copper, zinc,
and then copper, and alfo that they are fo accurately
fixed that no fluid can pafs from one cell to the
other, It is found that metals flightly allayed will
anfwer perfectly well. The greatelt difficulty which
oceurs, is forming the plates of zinc, they will not
bear the hammer or the roller to fhape them, and
as this metal is fo volatile that it f{ublimes in the
open air, it is neceffary that it fhould be fufed in clofe
veflels, and fhaped in molds of fand, or what is much
better, in brafs molds, as by this means its furface
comes out perfectly fmooth and polilhed. The
braziers underftand this fufﬁcie'ﬁtl)r well, but itis
neceflary to ebferve that few of them know zinc by
any other name than fpelter. Ignorance of this
circumftance put me to much inconvenience in my
tirlt enquiries, Having conitruéted a trough in this
manner, nothing more is neceffary but to adapt it to
ufe: for this purpole, the cells thould be filled with
a fluid capable of exciting it; weak folutions of mu-
riate of Soda, or muriate of Ammonia an{wer this
purpofe in fome degree, but for the reafons before
{tated. dilute nitrous, or marine acids are much to
I be
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and wafhed, which is all that is abfolutely neceffary
till it is again charged for ufe.

The firft experiment which is gencrally tried on
this machine, is 1ts pnwsré— to. give the thock: to
perform this, ndthing is: neceffary but to wet the
hands with water, and to embrace in each hand
fuch a difcharging rod as is given in Plate-2¢- Fig. V.
By touching the firlt cell of the trough with: the
point of one rod, and any other cell with anothes;
a_fhock may be received through the arms, the
{trength of which is in proportion to the number of
cells engaged in the circle, and alfo in fome degree
to the extent of furface of the body which is wet
and expofed to the conduétor:—thus touching cach
end of the trough with the points of the fingers
‘moiftened, will by no means produce fuch a fhock
as when a large extent of the furface of the fkin is
expofed to a condudting fubftance.

Experiment 2™ T o give a fhock confined to
any circumlcribed part of the body, get two pieces
of clotk, about the fize of a fhilling, well [oaked in
muriate of Ammonia, and place thefe on cach point
of the limb, or mufcle through which it is intended
that the Galvanic influence fhould pals, let each
cloth be then touched with rods communicating
with cach end of the trough, fo as to complete the
ewrcle. But it is as neceflary here, as in ele@rical

I2 experi-
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“vanifm to the more delicate and fulceptible organs,
to guard againit the inconvenience which may arife
from too great an excitement.

Thus in the application of Galvanifm for the cure
of amaurofis, particular care fhould be taken that
the cornea of ‘the eye is guarded from the inftru-
ment, otherwife a dangerous inflammation may be
induced.  In paffing the Galvanic fhock through the
ears, care fhould be taken to commence with a fmall
charge, and alfo that the conduttor is properly ap-
plied, in fuch cafes I have armed the conduétor with
an ivory ball, which only admits a {ufficient part of
it to enter the meatus auditorius and prevents the
poffibility of its injuring the tympanum. When
only one ear is affected fuch a condu&or may be
introduced and faftened to the head, while thocks
are taken with the inftrument, reprefented in Plate
2% Fig. V. embraced in the hand of the perfon
affected, and of fuch ftrength as may be found fafe
or proper :—In this way I am engaged at prefent
in applying it in a cafe of deafnefs, which if the pa-
tient has proper perfeverance promifes already the
moft complete fuccels,

Experiment 3 To fee the flath in a very con-
fpicuons manmer, put one of the wires, connetted
with the copper fide of the trough into your mouth,
or touch it to your forehead, while with a wet hand

you
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No experiments in Galvanifim are more curious
than the effecs of it in the decompofition of water,
or the ﬂx}rdatibn and revival of metals, Plate 2%
Fig. IIl. reprefents the apparatus which I have
found to anfwer beft for this purpofe. The tubes
recommended by Meffrs. Nicholfon and Cruickfhank
are attended with many inconveniencies, particularly
that for receiving the gafes feparately, as it is a
difficult matter to colleét them afterwards and {ub-
mit them to the different tefts requifite to afcertain
their qualities ;—that which I have given Plate 2d.
Fig. II. appears to me free from thofe objeétions, the
gafes are received with great convenience in feparate
glaffes, and may be examined with great accuracy,
by which it will appear, that the gas arifing from
the zinc fide is pure oxygen, and that from the
copper fide of the trough pure hydrogen, in the
proportions neceflary to form water. J :

In order to confirm this, let the experiment be
tried with fuch 2 tube as is given in Plate 2% Fig. L.
and when the water in this tube has fallen tol the
pﬁiﬂ? of the upper wire, let an ele&ric fpark be
paflfed between the two wires A & B. which will
fet fire to thefe two airs, and the water will rife
again in the tube;—now as we know by the former
experiments, that the tube contained no airs but
hydrogen and oxygen, and as there was nothing te

afford
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ﬁ:mﬂantﬂ wﬁlch 15 the neceﬁit}r of a&uafcunta& bes”
tween tae condudtors b%ft;arﬁ aﬁ*} fpaFEﬁ:an be draﬁﬁ

In qrder to make expemri&hts?ﬁa tﬁe B‘xydatm
B mptals, the tube, Fig 1T is ufed's the wire;”
whlch ﬂ‘imﬂd be of gﬂlci is her:ﬂetmaﬁ} feﬂ&d‘ti} ‘
&ln g’ia[s_, anﬂ thé ruw:ar wire can Be chinged aI:‘
ﬁfeafu?é by taking off the ring vﬂnch faﬁeha‘ itto’
t'Ele w1re U i'?fllchls muthfﬁmlcér and hﬁsagrﬂﬂ ve
fo admit it. Tﬁus e.xperh'nﬂﬁts mafy be made on’
ﬂf‘fﬂ, cppp%r* or lmu w:res, all'of wﬁmh are o:g:f-
dited with dlﬁ'erent appearances, by cnnneﬁﬁnﬁ*
thEﬁi ﬁ"th the zmc ﬁdﬁ of the frnugh ' -

When e::penmmts are made on e i'e#‘ val Of
metals. Eeld in folution by .dlﬁ'erﬂnt acids, the f;i_ma
tubs wﬂ‘l znfwerﬂ bt it st’ be"fter that h:::,th
ﬂlﬂniti heaf gﬂld, part;tﬂl’arl}: in th;ll; he"m;,i;ql
experiment of forming - the’ Arbor Biaﬂ% %, Jf“
copper wires are ufed, the filver is p?ﬁmpltafed in &
metallic ftate by the union of the copper® with the
nitrous 2cid, to - which it has a greater affinity. Thus
the formation of the merallic needles by the hﬁlm-_
gen would be fruftrated, the filver being precipitated”
by the copper before the . .connexion between the
Galﬂmc trough could be Hitied:

¥ hage here, Sit, endeavotired to give you as cleat
*id 25 full a de.fcnpnun of the Pile of Volta, the
K mode
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, EXPLANATION OF PLATE lﬂ--

" '\3i - sy

,ﬁ. _l. Repre{mu l;hﬂ,nwer mremmﬂ of 1prepared TFrog A fﬁmﬂ
gijfgﬂﬂpfmnc B ‘Ilh a nnhununlcaugn is made with a filver prube-
: w the I@ of tl.m ‘Fﬁgg and the rad B ihc mulfr.:le-a are thmwn-
into fpalmodic action.

2. is fhewn a 'I'mg,pregarad in the ,ﬁu:ne manner, with its feet
plic:d’. on the filver plate § while. the fciatic-nerve a.nﬂf-'htd to part of
the vertebre is placed on a plate of zinc Z when a cummumeatmn in
made buqrem thefe two plates, wrd: the -:unduﬂnr R. t];e E‘rug is in-
fantly thmwn.ag.tn convulfive action.

- Fig 3. Reprelents a Galvanic camhmntmn prqdut:r:d hg two difli~
milar floids and one metal. B is a glals difh filled with water, icta
wlhich is placed a fmall ﬁh'ﬁr cup § filled with dllute nitrous acid—in
n:t.ltr-tq prqdut.;e rhe; fﬁ-ﬂ:—ﬂ' fpﬂfmudmaﬂmu in the mui'cl;s of the Fmg‘d P
a5 in the above eigenm::nts, nmhmg’mnre is neceffary t.hil.tl. to mmgieta
the circle with. the animal as is r:.'pl‘iafaﬁtedm Ol

Fig: 4 F.aprpl'nnr.s the G;Iv;m,: Pile as ungm.allycmltrwetlh}' Volta,
[ugpu:mdm a _frame, and excited inta action by l:l!ﬂﬂ of wet cloth
mtﬂfper{q:l betyveen the plates. . e WL

F-gh;-, Plep:cfnnts Lhr: llax:k ﬂew of Fit:’werq]ﬂ's :mpmveqtent on t\e
Pile nf Volta. Ais a‘ﬁahdun which. tlm Pile i3 fugpuﬂt&d.-, BB B are-
th{etgﬂi.us made uf hard wnod q'ud Hne;l withia coat of I:Em.t‘llh lhﬁjﬁ 2
ferve to fupport the plates C Ci in their proper Ii,tpa:uﬁq, and in ordes
o et’e& the platesion each gther, 51{: twao {fde pillars Wn.rdﬂwm!‘.-y ﬂtﬁ
htnge L. ‘When the Pile is conftructed, thnﬁ: fide’ pillars ave foresved:
IigEl h]r a rod w..m;h _paﬂ'es t!.rqugh,x_he tenﬂ'ﬂ- PIHJI, aar_] 18 -fuéﬁu{:qﬂ]t: |
uggmmed by a batton D.which ferews on g J.:q s, I‘he communicativn
is made hetwm.n ea;-h Pile hjr thn- brals rm:’t E which is ferewad into ‘he
Eﬂiduuﬁlug-ﬁiirL ::lf'th.a lawet plate G agil) eﬁabl l'hr;a- thé communication
1l-ﬂrLIJ- the fucond p.de b]ra moveable condii@or Se. | ,

Fig 6. Reprefents .the front of the fame Appasatus, thetwe tier of
p}mi or cups being conneded at t e paclc as before df_f:nhipd in Fsg 5.
E B is a brafetod, infulated at ‘ach end by paffing through Glafs Tubzs
cemented to the contré tulumn A, ;When the Eiles are curﬁruﬂirli'
anid the file pillars taroed up and I'rrf:wed tight, thie charge i3 taken
witl greas precifion by touching the rod B and the brafspin' D whicix :

s connecied m'ili:h the lower plate ufrtllm plee=—The condul o0&
flides  umn the md B. and fnn'cs l:prrgui ite_the ftrength of the, fhock
by placing the point of it hctwm-.n uu;_r E.,v_jm number of plates ae
aither fide of che pile, - ‘ Y
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EXPLANATION OF -PLATE .
|

. 1. Reprefents a glafs tube for receiving oxygen and hydro
-F;g; this tube, when ;ﬁ]i%-ld with waf:;, is placed on the difh A Fﬂ
hen thefe gafes have filled the tubeé as far as the lower point of the
wire A. Fiz. 1. the eleétric {park paffed between the wire A. B, will ex-
plode them and form water. = & k. : i

.Fig. 2. _Reprefents two glafs tubes fufpended over two wires Z & C
_to receive the oxygen and hydrogen feparately; the wire Z, is connedted
‘with the ziac fide of the trough, and C. with the copper fide; thus the
‘tube O. receives exygen, and the tube H. hydrogen. /

. 3. Reprefents a : tube with a gold wire B. hermetically

fealed in it; this tbe is filled with water and inverted over the wire C.

which is Irﬂ;ﬁﬂ- into the difh A. This wire can be changed, by flip-

piag it gt
expe: ts on diftere
may be éafily tefed.
, . . .

Fig.'4. . Reprefents the Galyanic trough containing plates of copper
and zine; the dark fhades reprefent the cells for holding the flyud; Z.
and C; reprefent the zinc and copper platés foldered together. G. G.
reprefents grooves at each end of the trough into which the two con-
::E.n&‘s, Fig, 6. & 7. flide, (o a5 tb communicate with the cell ‘at each

groove D. where it is held by a ring. By this means
dl.ércnt'met.,ﬂ:s, as well as on differgnt metallic folutions

Fig. 5. Reprefents a brals difcharging rod, one of which is to be

held in earh hand to receive the fhock; A. repreleats the handle, w;licll
15 much thicker than the point B.in order to expole 2 greator {urfice to
the haud. i :

Fig, 6, & 7. Brafs condutors, the ends B. B. ffide in the grooves
G of the Galvanic trough; the point C. of Fir. 6 is tufned down into
the difh A Fig. 3. while the ftraight point C. of Fif. 7. is placed on
the button B. of Fig. 3. the cicele between the wires C. & B is then
completed, and gafes arife according to the fide of the pile to which the
conductors are attacied; and in order that ithe conduétors fhould be
ddapted to any part.of the troogh, they move on the joints D. n a cir-
cular ‘dircflion. 4

Fig. 8. Reprefents a2 brals rod, partly covered with rolin or
wiats, for medical purpofes, one of thele flionld he cennedted by the
fpiral wire to cacli euds of the condidtors, Fip.'6. & 7o which hive
imall Loles perforated at the round points to admit them; thefe rods
are held by the refinous part, and the poses A flould be applied to
that part of thie body through v hich it ks wiflied to pals the Galvanic
cursent, : ' o

-'lll-.,







