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THE ELECTRIC CIRCUIT.*
lut.1 c.îIt ll tltitul I!, tilt p.il Ur pIJ.tîtsl b> Idi tu CII tiltin

1,.ubc , îIil Il h.i.ltibî )Iilc It f n>là.11 ggîI 1Un oint, ,d> the
cpule of tilit g.enier.îlu, Ilirît.iil ltet n me, tablub, e-.,

lui niig tilt U.\îerîltî qircilg, b.iek <o the ncg.ttl c piole of <lic
,.ttlertOi, dad ii nîux bh lta ro<ie litibllgite jnlu fi ui n mh tl i
sîartcd. I f any portioni of tue circuit bc wtvîing ; ias is ta

1s;I>, if lucre bc ai) place, or aiy body presclit in tilt uatli of tlte
t urrent, where lte ;îv;ilable IE.M.F. cannot force any cîîrrcnt
tutrotîgl, tiieu 110 cîrrcît passes iii aiiy paru or rite circuit ; anid
ste app:îrîus nîticli siîouid have becît aetuated by lte ciii ent
dots îîot work. A conipilete cicciricai circuit is sonitlivies

snknof as a cAIsecd cit-cif, anîd tlie oîîcraliotî of caîîsing iTte
turrcnl tu ccasc is referrcd to as /'rcaikuz4 t-rat-ii, or <'pe/nmi
,icil, anti agaiti, a1 circuit uts n itii 1u ettrelit i!,asit is
solletilies calicti an depen ci' cuit. liîus, .1 dytnamot mtachîine is
sjîukeni of as beiiîg run ont aen circuit, %%-ieui no wvork, is bcing
(lote iii tlie circuit extertiail te machine. ''ic saine currenti-
ltai is, te sansie sîrengîli or cîîrreîîî iii imc?-pse n

cver parI or a closcd clcîric circuit ; so 'tuai if a bodiy wvliose
resistatîce is cotîtp:.tr.ît:vely Itigit forîn parI of lthe circuit, il will

nekntue currcnit passiîîg ins evcry pari, in accorciatce wiîii
Oli's law ; anîd conversely, lowcritîg the resistattce oif aîîy part

of lte circuit tvili raise the curret sirengili.
lThotîgit it lias becît siaîcd titat for ail1 elecuricai actiont, or

rallier for lte working of ail appar-alîls rccquirinj; tue passagec ut
e'icctricai cumulens, a conîîuieîe ciecîric circut illtcesb.ar>, il
(tocs not foilow tai lucre inay nol be more titan one elecîric
circuit ; in fact, tiiere tnay bc as ma;ny of ilei as you like, anti
îtey itay bc arrangeti aIl 10 enianale frtin oîne source, or 10
braticli ont front olther cir'cuits. Buît 110 titter lion îtîai>y lucre
-ire, <lie saiste rîties hld gooti, viz., thai nu cimrent ili 1a; ii
aiiy circutit- -whtîlîr iî be (lie of a iîîîtî!'r of circuits, a brandi
front attoîter circutit, tir il, binitle circuit b>. iîself-uiciss tuai
individîtai circuit is coîtple ; anti il foiion's. of coutse, stai in
lite case of branchies froni a harger circuit tce main circut aid
lthe izidivititiai brandi intisi bc coîtîpiele. Ftrîter, wiien a mauin
circuit is tiided itlo a ntîîîbei' oI brantches, technucaliy caiic.i
derivatiolis, lte cîîrreîîî iii tue mitan circuit tiivides beuwcen tue
bratîct circuits in the inverse ratio of thîcir resisiatîces, tc
braicî itatiîig the iiigliest resisî:înce îa.kilg lthe sitltliest cîîrreîîl,

anduî vice i-eso. This ag;uil is sirictiy in accord;uncc wviîi Ohii's

A simîple incîtoti of grasping the idea of ait electric circut,
wiîici lte atîor lias beencît isoîîed 10 platee befuiietilie pupîli
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of bis rinn ii tilt cariy days of their articles, is rte following
Ima:gine a complete ring or hoop of wirc, as shown in Fig.

:nid titat anu ciectro-iinuîive force arises it soite point in the ring
of suffncient inag-nitudc to gencratc a currcnt. Titis current tviii
go on circulating round the rin-, as long as the E.M.F. e\isis,
-tiIl tie wite reinains intact. For sinîpiicity, il is assumced ilt
the ring is perfcctly insulaicti frot et'cîy othier conductor, and
thai ilîcre arc no branch circuits.

Now, suppose that wc cut the ring or wirc with a pair of plicrs,
i anv convenient point, as Fig. 2. 'llie current will no longei

pa.-ss. Now, let us takc a1 galvanic ccli and connect ils twfl
poies-that is, the points at whiclî the current cans be takcen froîn
il-to te ends of tc 'vire wtc have jusi cul, as Fig. 3. W~e have
in the galvattie battery the source of clectricity wc require, antd
Uic current froîin il wiil continue to circulate through our ring of
%vire andi our celi-whiich il inust not bc forgotten fornis part of
our circuit-as long as thc celi continues to crate an E.M.F.,
atnd theî-e is no break i itny part or the circuit, cither in the
'tire ioop or in the ccli itself. lti how are wc t0 knot that we
have a current passing ? Wcl], in sonie cases lte action visible
lit tlle baller>' celi telli us, but not aiways ; afid, as wc shall sec
later on, a batter> înay bc consumir.g maîcrials Mien no useful
wvork is being donc. Cut the wirc in a- second plaîce andi con-
ncî to the ends sorte apparatus that wvili denote the presence of
the current furnisiied by one cell, against tile resistance of our

*Wtkeerc Eiec:riciîy in lioi and %Vorkilîopt.

loop of 'ire , ba> .111 clecîrt trcîiiblitîg bel, s î. .. i lie
e uiftciiit di.t n ill p.î s l lit' le L. M th. e-te.ited Il% the ccii,

tli tlutl b> tilt;ic Istitnc ut tilt timiii , tlî,î i%, tlie etiiiibitte
oCr~.î~ f <h', t.cl, (lt bell, .îîît flie tîiîeeî mtre. Il Ouîr

bell i:,tî 5ri~c unr n( %tilt tiliet ent il.biîiè iii tr tir-
t Uit, à1 %%Il i i I e iî> igi, td niIli go toit ouil mi c l t i l,
baller>' crases la cile an . M.1,ilîie is a break ini tue
circut as before, tir the resisîaîtce tof soutec part of lthe circuiti-
say litaI, <I the ceil il-seif -ilises stîficieltîiy lu retitce lthe cutîret
beitîw the stiengili aI wlticli the heul ttilh ttork.

lThe quîestionî of lte inîcase of lthe rcsistanîe tîf t(hie battry
ttii be tilut %viril laser oit ; at lîresett te t%'îli only coîtsidcr
acîtuai breaks lt lthe circutit. Cii the %%-Ire In a tîtirci place, anîd,
titis lutme, insert aîpst as silo%% si ii Figi. 5, abel .î ire to bc
sci ili et er> opiiant ali eicctrie.ui .pp.rtr.lîs uleahlersb n îtiotv,
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anti s arrangcd îlî,î tlte i% try bi>îîon faîciîg Ilient, Mtien presu'
b>' lte îlîunib, briuîgs lthennto inîtetailic conttact ; Ilie enîds of
Ille two vteies beiîtg conîtecteul Io the Iwvo Sprîlngs.

If ive have carried oti lthe abote experîtiettil caî'efttliy, the
bell ttiii lion rintg wltetevet' ne press tlie bosîtotn of our lust
anîd tee have contrel of (lie bell as long as ne bave no otîter
break ili ottr circuit. il is obviotns, of coturse, thai tue %v'ire cou-
niecluîtg the pîuslî, bell, anîd baller>' îtîay be of .îîy conttenicnl
lengli), ,irovided lthai îîc baiser>, ttire, uitd bell bc so proîtor-
tioîîed sisal (lie latter wili rîim, n il lthe clîrretut bllasses, The
reatier itili recoguize tlt ar'ratngemient as sisalî ofait ordinart'
doîtîesîic cicîric bell.

Buît non' cII our itire iti a foîurîlî place, antd tte shahl fiuîd sisal
we h.ave iosî the coîtroi of oîur bell, be.aîtse ttc have aioîter
break in lte circuit besidtk lie one ai îîusl. F -ig. 6i.)

Let us suppose, aisa, ltai otr wire is covetcd itti guluta-
percha n'liclt te kîtow lias a t'ery Itigli lesistatice, ait is, for
itiosî iiraîticai pitrîtses, auit tîsîtiator. Sîî uîîose t hat Ini ait> ntîe
Of lthe Lietitninb me litc mallue- 1< baîtery, bell, or itust-%ve-
neglectid t retîtove titis covcriitg befate îîtakitg our conîteclioni,
ttc sitoulc ind tuiai tte htall uto clirrent liassiîtg ; anti lte reason
itottiti -igaitî be, becatîse, in accord:înce thl Ohitî's iaw, lthe
resistance offered by Ille tto îhickliesses of gtta-ptercha 'tas so
grea t i roportion t 1 lthe k.M .creaici b>' rie ccii, tîtat no
.tpprccii'ie cimrentî cojilti îass. 'lhercfore, it aui connîectionîs
Ibe.weeîî tuire antd ttire, or beiween n'ires aitîerrninais or ailier
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connecîing >icecs, ne altta>'s firsi teitove n-iatever inuîlaîitîg
coveriîîg nia>' be presetît, anîd ne :uiso sciape tue ivire bright, as
tiirî offers a iiîer resistance itan caoîper. Thte 'emier iitt
flot imtagine dit guttia-perchia affers an tîtîpassable resistance
ulles.r ail contditionîs ; aclt case n'orks oti ini exact accordance

nîith Olti's iatt. It teas oîtlY becatuse <lie hi.M.F. of Ilte ceil
n'as ion', tîtat Ilte gutta-perchia iîarrtl the passage of the cirment;
if a iiigli tensionî geiteralor hll beeti ti!seci, soîtte cîtimet iiglît
have passeti thitigli lthe covcrîîtg.

Let us attacli %ires to te oeil anid iîaîter>', anti le:ît tietti Io
a secontd pusit, as shîott' in Fig. 7. Mc ltî.-C tlotw a circuit wiîli
two branches, the bell antd battcry bcîng iîcludd: in caci, and
îte thierefore control tic action of thc bell froîin cither pusit, so
long as titere is sn otiter break in lte circuit. If titere shîouid
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