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lic a break litii ht portion oi <lic circuit lîeîaeeuîi Illc bell and
battery wlîiclî is communl in l>aîl brndcies, ive loe hIe contrai

of' <le bell from boath flushes. If ilie is a breauk, otiiet titan
<liai nt Illc flusht, ui enfler braticlî oîuiside <lic bell aind battery,
wc fuse Ilie contral af the bell l-amin th l;ushî belongii> te duat

lîr.nclu.
1P.vcuî a break tri tlie circ.uit stcli .îts sîu-ic.îly in ac.artlance

wiltli 1. l»w. If nu ctîrrcnt passeb it us l>ecat<ise <lia uesis<*
ance intcrik-se<l hy <lue break is infiritely large, co,îiîareul wvith

tlc L. M. k. aivaitble. 1If tlie 1l,..M. F. w~erc inc.reasedl ic> luch,
a current iigjli suif1 pass, as ai tlic oa f tihle cîccirit. spark,
tlie arc lanip, and iun a lîglitning disvh.rgc , tlic strengtli ai tlie

current in cadAi case being stricti> lpra-
jiartînnal ta tlie 1..F-. (fi% ideul by tlie re-

.i%;tnca but it us alîîays ncessatry ta be
sure <liaiteiu have ./ tlie rebsistasice af
tlia circuit îndutled ii our talculation.
N ui uuftcuiînly itle rebistanca of tlie Men.-
crator *itself, of the bodly fr-oni wlich tic
torreunt îîrînccds, k, oi' eu-y greai iuîlport-
MlLec. Orteil, toti, nilitter whicli WC (1o nti

rig '..ît sîuchl as dust or chu-t, intat poses tsed1
in tlic circuit, andi before ne cati apply

tlic law corrcctly, wc nust know <lus, rebiiailca, anid il mtîs
take ils place in aur calculations.

Il nîîay îîerlîaps be as '.'eil lieu-e ta give <lic ruile for dcterniiin-
iiig <ha joint resistance ai two or ure clerivecl or branei
circuits. Suipîîasing <liai ie have a source ai cleciu-icity, witil a
certain EMl.available at a certain poinît, fronti wliicl bra ndi
osut scierai deriveil circuits, as thcy are called. 'l'liec etrrent iii
cadi brandhi s detriiiiuie1 striciiy by raicreuice ta Ohim's lau%.
<liat is, tlia E.M.F. bcbng tht' saîil, ail ire have tn (lo is to
divide it by tlic u-sisiauice in cach case. A dynaio fécding a

sitiuuîbcr oi inicandescent lanumps is a familiar instance, andI casily
unders<ond. Supîpose <liat tlic E.MI.F. is <lie saun lic h <er-
mninais ofai l tli launps ; <lien, if li# rcsistance of cadi lamp is
tlie bane, hIe --ut relit *usig lraugl cadh%il bc tIha li saine
but if <licit rte Sýt.IflLCS ie Ilfflcrcnt, a:,a u<lie> e au-e ai différent

caudlejau ausu daifei cnt patteins, ilit nue calculait <lic cul
rent un etu ç,.ue b) dit. fariîolà , and bau ing obtained aIl1 tha

currents, :tdd <leieu togctlîcr, aund apîîly %.:je fonnula R=!*- Io
tlic whole, anid we have <lie joint resistatîce ai tlie group.

Ta take an exautîple. suppose va liave a dynamo, or an elcc-
truc llb'lit scervice wiilî ion volts différenice of poîcuitial, and iliat
ie hlave laips whoçae resistnces wlian borning aie respcctivcly

4oco Olîtts, 200 Olis, Io:) Olîtts. 50 Ohms, un 0Ohînîs. Tliese
lanips will take 14 Anmpere, 14 Aipere. i Auuîpare, 2 Aunpau-as,
and tO Aunpcres. Thei suino atliese 80+2+ 1+ 5 +25-375
Aipe ' es, and ticir joint rstic-=,,-7' Ohmns.

*rhe, joint ucsibttim.c aif.a nuinbes oi bi.indîI tircuit:s, %% liusc
resistance is cquual, as, say, a nuiher ai incaîndescent lainps, ail
oi <he saute îîaiîci n a i ofhe !s.uîît. .inle pomeu a-, i'fuund b>
siitîplî di%. idîig <ht ofsstc aiunc bî.andal b> tlie rtuiber ai
braindlis, tlîus>, if et hî.ne,_, I.iLîuîîp, c-ch ai 200 Ohu> ruaibt

atîce, thîetrjouuît resistauice us ecîoal Io ",,'=o ohmis, urben tlîey
a-e atranged as brandi dicuits ernanating fu-ont the satie points.

Oi course, in actuual uvou-, you (Io not always have ail tlic
branches einainug lu-mn tlie saine points, and it is <lierciore
geneu-aliy miore tronvenicuît to calculate the curu-ents titan tlic
rcsistances.-

For îwo bu-aucli circuits ai unaquai rasistance, <lie joint rcsist-
ance iîîay ha rotundl by nulîiping <udcr resistaunces togetîter, anîd
diviudin., <le pu-oduci by <liai: Nouit. Thîus, if ira have two, resis:-
ainces io:înd 2, tiuairjoiti- resistkiic=0 ='--t Ohms. For
any nuier ai braicl> circuits greater <liait twa, tha <annula
bacoines snniîawhat coiîliratcd, anîd the tnctliol ginen aboya,
ai findiuîg te clrrent sî-rengthi n enei rasze, wiii bc, fnund

sinîpler
Tisi~ ii.hîc:r nilii bcexph.Juici mare fulI> "lien claaling mith

clecýt- Iiilîtsug Litstistb. It nia) be mnutiuÇied, however, <liai
the role alîplues ta hucli brandi circuits as <he insulation ai tele-
graph au- trIephonc fine-% andta <o <at of cables for aiactric
lighting or transmîission af powuer; cach unit aI lcngth, say a
mile, or a lîondrad yards, Dnd cach pole, being considercd as a
scpartct brancb. Thus, if the insulation resistance of a talc-

graph or tclalîline linea t i a say, tlie resistauce bctwcuî
1< aîd tic carîli bc t,r,oo0 Ohmuîs for i mnle, fou- .oon mles
il wvould aiîly bc i,000o Oltuts, ante le akage patlî, as 'viii be
explamet laIter, iraultl bc very seriatis, ats, witli ordinary telegraîtî
irire, i< îîotld lie less <han <lia ai tlie îîraper candoctiuîg
paîli.

The -. *ttrh. In connectioui wiîî tlie electric circuit, tlie Ea-tIi,
or (Gtcuntl, as tlic Aniiericans tarin i<, otenl pla>'s a vruy lutîpori.
ant part.

Il has been ex1îlained dlit lie clcctric circuit ousisis ofia
huatîl, frein the gemierator, ilîrotug t <le apparatus <liai is to ha
urarked and <liai ut-ich i te <o urk il, b:uck to and <lîrougli tlia

geiratar itscli. Il uvill l>c sen dit <he apparaios ta bc wou-kcd
<lic bell, Ininip, ou- wliatencr it iniay bc andtI lai urliili is to

conitroi il sa> tic puslî, key, or switcli iay La saint distance
alîart. Thils uetuireuîîcnt îvotld nacessitate tira wires ou- couit
dîtctou-s bctwecn tlie tue places, tunlcqs saule ailier piil cauld

ba fuintl <lii wruld liarfarui tlia office of ane %vire, antd carry
tlie rewtîing corrent.

The crusi ai tlie carili a river or stu-eaîî, tlia mataIs ai a rauil-
unay, <lia wa<t'r anîd mtut ni a tdock, tlie gas or watcr service ai a
town, îîîay cai foru-i this patlî, anid tîtus save aile %vire or cable.
Buot iî îîîusî be distinctly bdtii iii iiiid iliat "ecu-ih,» or "gu-otind,"
as anvthiug whiclî ansuvers tItis pou-pose is techuiically callcd, is
stîbject to Oli's law, cxactly as tlie wire or cable wliicli forins
<lie otîter part ai tlie circuit is. If tlic rasistatîce ai any part ai
thie ea-tIi circuit is htigli, il will uveakan <lie currcnt, exactly as a
bad joint uvauld, or a small mire. Tituus, if yau itiake canuiection
tn tlic gas-pipa, and <liera liappens tn bc a goodgu:s joint ; but,
as olîcn lialpens, a bath clactri-al joint ; beiween aie ai tlia
feetl pilles and tlia mtain yetn gai whlai is taclinically kilown
as " bad eau-ti ;" ou, in otîtar words, you hava a resistamice in lie
circuit <liai you liad not bargained for, aiid wluich nuîsî ha
avoidel if passible. So aise witli reicrence a tha rails ; if <lie
counections betwecn <ha rails ai th i liî-plates au-a noi electri-
cally good, a like resuhi will llour.

l inust ba borna :n nîïnd, tan, dlixi tha resistanca oftthe ea-tii
circuit <nosi be proporiionate ta the cou-rani tlti is ta pass.
Tîtub, %%ha< %ould be good Carlit for a telephone cou-rani uta be
%ci> bad Carilit for an elaciric liglîting curu-ent. V'cry large lu-on
watcr pipas, aven, migit offer so îîîuch resistanca ai thecir joints
as ta ba <juita unsuitable for cleciric-ligliting curu-ents of aven
itioder-ata s(rcngih.

Auîotlier importaint paint in connectian wi<h eau-ti is ils varia-
bility untlar différent physical conditions, If tlic cust ai tlic
eau-iiha bc aad, for instance, in vrauy dry waather, or- infrst
waaticu, tlic rasistatîce unay be alitiost infinjie, as <lic conducting
pathi consists ai <he uîloistura in tlic pores nith <lceau-ti. Agiin,
a dock with 2o, faelai watar in it wotild afford a gond conduci-
ing path, ires <lie dock cinlpty migit flot.

1< uvili ha easily understood, toe, iu-om %vital las bean said on
the laws ni resistance, thati h is ai importance tn have a large
surface in contact unitît tht' eau-îh, or wha<ave- iay ha used for a
ru-uun, as Ilia resistance offércd by the' earth wil! vau-ý direc-îly
as tlie distanre betîreen <ha tii-n surfaîces, and invau-saly as ihîcir
sectional au-a. I is aiseofa impartahice tbat ilte eairth-pl.ne
slîould ha proportionad tn <ha cou-rani <liai is <n pass, and tbat it
slould be subjaci <n as litile clianîlcal action as possible. Undar
tlie i-euy besi conditions ihere wiih ha saine rasistance -at the
sou-lace of thea plate, whicra it is iii contact with eirth ; andtI lai
resistanca will gcneu-aily indu-case. owing tn chernical .lction, Il
is <tu-ciore uvise, in layitg domvn clecirical apparatus, when using
eau-<h, te allour for <bis, and tn makc youu- ath cûnnadtions very
nîuch lau-gar <liant hey atherunise wuîld have tn be. or tlîan a
coiisideratien ai thcory simply innuld dictaîe ; <liai is ta say, the
<licou-y <liai mvnuld apparently apply ai <ha lime <ha plate uu-as
laid :hawn.

The aarth is, ni course. subjeci tn the sanie laîus ni derived
circuits as other candoctors; and wue înay axpedu <bat if a pou-ian
ni the aruthu's crusi, or. aStreamt, gas or uvatar service, fou-m part
ai scieraI çircuits, portions ai cou-reft fromi one circuit uuill occa-
suonalhy find thtaîr mray into ailier circuits ; and accnrdinghy ire

find <bus tlic case muatli talephone circuits, il baing mosi difficuhi
tn preî-au': messages bcing lucarci in su-lu-s tnet iîîcendad fos-thiani,

oming tn their passage by eau-lb. This is ahivays more mnarked
muheu-e aarth is bad, or of bigh resistance.

(Ta Corniimed.>
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