
ON ELECT11OTYPING OPP.RATONS.

quesstly a Ilsa freont eslarmeînent. T t i not, tiserefore, by nîcrcly
sssassIlle b:sttery srfe tls:t tihe lign for ciectirotv'pitl- enit

lIe iishottsied.

Mir. Silice, tige tli$tiigssi$lsetl ws iter oit electro-ilîetal iturgy, by
c %-eliliîg tige lse-Lativic îikke of Isle bstttery witi pisivenulesît P)in-
tisisiisi, 1,1tict.d .1 i'ery eseg t ortu of tise instrumnst. \Vllesî
Isle 111;a:u is fresIsiy i lýits ssîzed, il, :scs vioicistiv, and. tisr-ows off

tise isyui-rois is toret-z lit. this se.sc Cllerry of thise ste
is grti lissily lost, frosns ti electrie entîrent deposissng uipois it

iitsîpurities- fronts the âgse.

As t1iis dcpo sit lias a stroîsg tttractinti for the isd<gî,it is
TCt2iliei nt Ilie plate. 'iis p late, liîenl liais Cieeased lui air, is
vi-tîsaily Cîexttld froint tise iiqsîid of tise b:stery. Tie ordlisary
soivensit of Ille2 inletai (Io iot leadily resiloe titis eoatiîîr orln-
punit'. 'l'lie plaste ean Le reswe y siaiizîo ; 0but, as
tis is botls tetiiolis ansd expeis ive, I mass ssged te) 11usda ieil-
strssiss NvIici wosidi resoret orn uslai piaiîsisî to its encrgy.

This 1 tit iailsQd, tît leligtu h, by liisesilysî tise plate iii a soi Itioui
of per-elsiorîd Of is-ols, wieHs aiîn1ost iînii(i.teiy restoses Isle
ationî of Ille p)!.tC.

Tise plates are now dlaiiy iisnînersed iii the liioritli of iron, by
wiici tise toile of tise b:stîcry is e:Osstiý-uty ilnaissîaisîed.

By tis last <iev ,togretier wuitis obtalîsing better solutios
for tise deospsgceii, tise tiste fier iiitkiissg -.e CLzîissg waS ne-
dued ; but stili tise tisge requsired for 11n:tkisug a pinte wasL tee,
longr %Visell oîiy ese eleIetrlC.ti eqîsliValenlt W.sespiyd

Tise etreaive force of one b:sttery îss:y be added te anetiser.
This is sîseresuîg E iii tise formulsat, anîd Luis wvill Ssletiis i -

crease Q
WVC nuite tihe effe!ctive force of nsaîsy batteries by joilliîsg tiseir

dkssîsîsilatr enids iii coieeeustivc order. As tise esirresît ils sucs asn
arr-egeieît lias te traverse every baitery ils tise cisain, Il 'viii
bc îiststipicd :ss isusiy tintbes as m e isssitipiv E. Tise formula

tiscî becoînes Q=Y Misen tise vine of r and R are

neariy equal, andi we have batteries of deflusite construiction te
%vork wvitis, it becossscs; a issatter of saise imlportanee te deterinisue
Nvhletier wc shal 11ise Isle who0ie izalvanie apparatils, as a1 Single
clectri c itîît by consîectisg ail tise sisîliar parts of all
tise batte y celis, or iietiiel. 'vo iJa envest il, iste a battery of

twevaas iii colise<j.ttite ordeýr, by joissisg (di>siîiia«r ensds. As
dividiîig the b:sttcry is doubinsg 1t, asîd te dlouble tise ciectrical
cqivaieiîts is aso to, double R, w"-e shahl isserease R fourfoid by tise

doublie arransgemnent. Iîistead cf Q=1 .- WC have 2 E-

Tsskiîsgr l1r wc )lave Qý50 in tise siingie iaagCflJit, ansd
Q=e40 isi tise dosble-siew-issg tisat Nv'e illay dossisie tige e\c-

penîsi en t illake Isle eastiisg more slowly tis:ss Iefore. Cou-
ditions as above are of fi equenit Occurrence, and, a kilo%% ledge of
tient withlsoît CXIseriII}csstilig la eof very grcst issiroitallc.

Fer 11=1l0 r, wvitis a single equiviest of battery,Q-4 -
0-0909. Fer twvo batteries ius series Q j 0 0*66. Tise

lise ef two batteries ia conseestive order, as tis cxlsibited,
doubles the expeisse, but dees net double tise cifeet. A regaMrdl
for ccoîsomy proisibits us froint fuisler increasing the series. le

represest an effit'ctd'suble of we have 2 à( E % +2 r

As dividiîîg R by 12 is doubiing tle battery surface, mie nîay new
malte Q=.183. Tihe gain per cent., neindieated by deublincg

tise surace, inakes iL du taetsst malte tisis isicrease wlseît
tw~o coise-istiî e bastteries alse tiqedl.

Tigîe difficsslty uf laasiî' :rge iat pliates of ,ilver Proved a
serionss Obs~tacle is e1Iiýing ýi i i. llisese of ms: îerv ~,iiefori tige

iseissîliýiity of tIsell ~e rq iseste uhiste tu bc 1uiated at ail
isiere;g>edl distallee fronst tIsle isse, tilstistielltifig l, tIsle vcsy

tin-s' soii.'ist Lu be dIiiitiiiii1es.

Pintes cossid hie iaide fiat bY tise pissilisgiainnier ; buit tise
ehierIsion beîssg expe'issive, tsid Isle plie.; o l ost iisiiai y liai si te
accidesnts lis lise, eveîolinv ,ri isii-ited this msode of fusssuing tint
plates. 'l'ifisgis tise ouhis f illetillie bouics, îuiuii su sistd
beesi Wveil ileîtc , hlîsl iot yeu. beeîs detersiiisied tisat elevtro-
ts*t ims of silver cosid lie e xcssted is a dei.lî:ib!e mngier, asid i st
a nîsîder-ate expess;e asnd truble At iiràt, e' ery atteisspt to isîtke
jun;te(s weigsissg 2,500 grasins te ltse suasle foot flile4, 1 aiscceoiiit
o Isle iiisluo..S;bsi.ty of qnbýeriisg INr. Sse' a~oecs-ue;i
liwatioa for Isle tisse reqîsîred.

But after ndiysgtise sustoef sihver, ansd îssisg a regis.
ter battery, is plate 4su~ib ilade in tiltV bonsne, 1îelcty fiat,
nsnsi possesiing Isle ssweii:sssieai qusalities cf Isar-dios, ei:sstieity,
and insisietsbiiity, in n aiis esint degree, assd net eesting uer 16
cenîts pIer Osunce for tise snks

lise perfectiy flat plates admsit of a %-ery close approximaî:tion
te Isle risses.. iteir size ns:sv tiscrefore be iiseseasced to mîore
tisai twice tieir foniier.,uif;sce% as is tise douible :ssiesesr
is reiativeiy sinalier te It

Iinî'ertaist cisaîges have aise beesi msade il) tise msodes of
olieri-iiug, asîd is tise as rausgsnist of tise aspparins. I t lsad
car>' bests uotieed tiat chsanges ef t(eissîscr.ttre isslîeisced tise
raîte of wosklilig; asnd cvery eiciexst2isigs nows tise ln-
Pbortansce of' keepissg the 1:sborattry maîrini.

To deterîsine islere and iiew the effect of teînperatsîre teok
place, a b:sttery, nt 60 degree Falisesiteit wns cousiected m~si ai
%vire 120 feet lonsg, ansd essclosing a gaivanineter. 'l'e deflee-
tios %vas 40 0 tise battcry 'vas thses cooicd until thse temapera-
turc %vîls 48 0 tise iseedie was sîlill deflected ssctriy 40 degrees

This experirnent indicated tisat tise batteries ivere siot gricitiy
,ffeeîed by ordisiary variaîtions of tesîperatîsie. Advantae MIaS
tisei takes of tils develi'pissent te secure al issere peifect icliIa.
tieon. ticcor(ditjgl3y, a sîssail rorn, te costalin tise battery, was
p:srtitioiicd off fiosis tise gesseaI departisest by a glass; partition,

uind large olitward epî iîs l sade attse tep and ai. Isle bottorn
of tise reomn, te give a circsulation of air for ecarryiîsg off tise bat-
fumses.

'At tise stag(e of iluprovenslent îsow dcscribed, one of Our
nicditim plastes, Isavissg cigit square feet of ssuifitcc, cossid be
readiiy niade iii frein cigln. te ton days. BIsst wislsing stili fsîrther
te quiekeis tise proccss, or atttsin nîy flrst desire--to deposit one
potind lier day on tise squtare foot, wvitis a single equivalent of
b;sttcryý-iîpr-ovmeIsts wcerc ajpin sosiglst afuer. As tise E of
tie formnula lias beesi isîereased te tise grcatest extent tIlle ces.
wvould penuit, anti R had been disxinishied, or tise plates iîscreased
lu siZe te tise grentest ilefîsl extent, st wvas sougii te illscaso Q
by dirniuiisiusg r, or tise clectiolyhie r(esistaiicc. It w.i soliîht
to inercase tise coiiductiig power of tise cllettrolyte by addsng
asiy decomposable salts te it; but wihno su scceis. he

acceicrating effeet of tetuperature being found, as abnve stated, te
be ceusfissed cellfy te tise decenipositioiî ccii, it ivas evident tiit
by using e: eeteyt li ata isigi t)csnperaturc, aconsiderable
advantagr Illigh t esîsue.

To deterine tise most adva.ntagcotts wsorng temperature,
and the resuiting gaitof effect, a voitameter battery was conneet-
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