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atcaanbcr 4 Brown & Sharpec copper wirc. Titis %vire silai bc

oldyca»ncected andi solerrd ta a galvanizcd iron platte at
icast ý6 inchit hick and iaaving ani area oÇat list sert square fect
(in cach side. I f a pp is uscd instcati of a plate, the exterat
arca is nat ta bc coaasidercd, but îivcnîy squarc fées. ofexiernai
aIrcat ks ncccss.ry. Th'lis carîli plate shouiti bc sunk so dccply
in the' cardai that main curing a dry season it wvill nlu'ays bc ina
înoist grotind. A %veii or a streain aof witter ks prei'erable. ''l
carda %vire sitouiti aiso bc connectcdl te ivatc pipes or gis pipes
if ilic>' arc ncar b>'. Sucb a connection, hawcver, ks tnt a bub-
saisine lrîr the carîli plate, iviiichis a nec,'ssity inter an>'
circunisiSticeS.

'l'ie conduciar aof the liglitniaîg roi of' -a building nust net bc
connected ivith the eari %vire of a iighiing arrestcr.

Ai connections utndcrgrounad niust bc soi<icred and i teu
paiaîted ivitit asplhaltunm ta prcvent corrosion tat poor contacts.
1'0or connections waiti the Carthia re veCry oi'îcn the cauise of tlie
un satisfac tory working of' liglitning arresters.

II siionit bc borne in nîind that no ligliîtning arrester ks in
absalute safeguard against tic frcaks aof li,'iîtiling. Vcry long
circuits, especially ilhase flot protecteci by sait buildings or trees,
arc ver>' lable ta bc struck by li.gltning. lin sucli cases exttra
devices at sonie points along the line nîiust Uc put up as an
-additional protection.

'ie jaws of te lighitning arrester simuli Uc kept clean andi
at a proper distance. It is advisabie to mai a cardboarci )ýetwccn
tUie plates eî'ery day to inake sure chat the j.aws «arc at a l)ropcr
distance froin cadi ailier.

GROUND' I)LTnCTOR.-It is absoltitel>' neccssary ta test ciec-
trie liglit circuits frcquently, anti titis mecnus at leasi once a cia>,
for grotis. In incandescent liiht installations witich ruai
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--ontiatiously, arrangements t0 inclicate -a grouid while the'
dynaîo as running should bc mnade. A\ -impie ferait ofground
detector as shaun in Fig. 7. 1"'o lanips are' con-.ected in seric's
betwecn the mains necar the dynamo. A %vire icading ta earats
as connecteti betwcen tte twa lanps ara safcty piug andiasivitch
arc put int thecearth ivire. If there is no grouti on the line
the two ianrips 'viii huim ver>' i'ry dimly but at equal cinie
paie-r. If a ground shouid occur anywhere iii tce circuit, s:ay
un the positiq_ paie, the carth 'vire and the' grounti wili fann a
:ahunt car Ioiv resistance ta the lanmp nearest the' positive wire-
thae restait %viil bc that laiiîp A will dian down anid lamp Bl wvil
brighten up. Sonictimes it rua> oc'eur titat botta poles of a
çircuit are groundcd andi thit tite grounds are of about equal
mbibîaace. In sucli a case the lwo laiaps 'viii humn cqually
daaiy. Ily switching out oate lamip, hoivevcr, it can Uc seen
ulactiier tbe lines arc graunded or not. If te mtiter l:amp aiso
gu'es out te lines are flot groîtndcd, but if the ailher laanp con-
tinues ta humn the lines are grauntict on bath potes. To iake
titis test une iamp 5houid Uc prov'idcd witit a socket with ke>'.

Instead af îwo lamps a gaivanamecter with two <'ails cotinecteti

will stand ai zero whena there is no groaid on the line andi

cfclect as gants cas the %vire gels grouanded. Ait> gradte of sel%-
Sitiî'eaîcss tua>' Uc giî'cn sîtch, an instrumencat.

Sn't'rcll-i;oý%au,.- siaclî'oard as tîscd ia larger plants te
coammtet ait> iyatanto vitit an>' circulit, 0f course oatlY diyamotcs
of' the saainc kinci cati bc adce interch;angeable. For arc Inutti
planîts, piag switchî-boards are gencral>' enîployeti. Short
caities witth a pig oiu eci enid caai Uc inserteti iri the difféeret
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sockes. 'rThe latter art attarked wit + or-, ani iviith D
(dy'naamo), C (circutit). lai addition, ilie> are attarkctl wvill a
nutaîber. For instance, Da (atîaniatg iyntanio ntîaîîbier a) caati Uc
coantaccc ta C 2 (circuit niamber 2), andi so on. Fig. 8 is a
diagrani shawing tue arrangement ai'a sivitch.board.

la incandiescenit plants large lever sivitches;are generaliy aseti,
-as large enotagh piaags couidatot l>c canvc-nictly mtade to carry
the beavy ciarreaits aof incaadesceant circuits.

CIRCUITS OR LEADS.-
Oui*t>ooR i. )s iFoR ARc %viîTw.'Ih ire tiseti for

outcioor circutits is anostly ivliat is caileti tnderwraiters' staandard.
It consisîs aof a copper wirc itica is braideti with catian and
paiaîtcd îvitii asbestos tu mnake it uni si laaîtaniable. Titis %vire ks
fastencti ta gl.ass insulators on paies or tamises ict a way siitniIar
to titat in whicbi tclcgrapi %vires arc tsuaiiy ruai. laîsulateti
%vire, aaîd îîot bare w'ire, sliouid Uc used for tic ivire, as lthe
coatiatiot tion-iaîstilted( tic %vire %vil) cut the insulation ai' the fine
'vire andi passib>' cause icaks. The size ao' -arc ligit coattitttors
varies betivecunumtatbers 6 andi 4, lirovn & Shiarpe gauge,
nuatîber 6 bcing tue saiîallest %vire ivhici cati Uc taset, accorduing
tri the ruites of tîe National lioarti of Fire Uaiderwriters. If tue
reîurn wire is fatsteneci on the sanie pales, te positive andi
ncgatiî'e ivires sitouiti Uc kcpt sufficienti>' fai' apart go te>' cani
flot souacia cd ailier when swîaing by avinai. It mîust Uc aaîclcr-
stooi tctat tite instalation called unt(lcrvriteas'ý standiard is <tati>
ain insulatitîn iviiti perfecly> dry, and ien 'vet is lîardly aaay
insualation at ail. If, iherefore, îlae pnsitive and ategative 'vires
exposeti ta ramn or anoisture ai' an>' kinti simui corne nii coantact
%vicia ec ailier or vitit the gioant, a short circui t %vauki bc
causeti. Titis tua>' cul a nunîber of laanps sutideil> out aitd r
cause damiage ta the dynamoi. Such an accident, for instance,
may buare out the arm;ature or iirov off the belt. ln vcry c.old e-,
iveatitea sucli occurrentces arc rare, as frst inîay inake ont oa a
circuit oi tite paorest insulatian anc af ver) ,!~1 .s.satiaon,
'c'iîile an the otcter hanti a tliaî or rait nîay "'.usc ail.kinds ai'
disturbances. If these dibtirba..~ occur 'turing a ilhunder
storm acconîpaaîied by main, laj,'itiaa, is often unjustly accused
oi' iavitig donc lte tuisciic, îvhile in fact tue poor insîtiation ai
the %vires is the prime cause.

Accidents from poor ansulataun ai' unes .re more frequcait than
damages caused b>' lightnaing, îlaougia the latter miilf alîîays bc a
reati> excuse for anyalîing chat nia>' have itappeneti. Recenti>
'veather aad 'vater-proof insuiaîaon hame tonite in îogue, andi
they are tauch saler tian underwtcrs' standard niire.

In, conducttng imre aieauses, great tare snoubs Uc taken ta
prcu'cnt raiaî foilawaing the %vres. The iare sianulti Uc fatsteateti
ta the insulator bciowv tue point 'ilierc it as intendeti ta be led
througl the ivail or a îvindoîî' fraane, so lthe rain %vuiai have ta
rta op iil an archer ta foloe%%, tltwirc, Fig. i.

Fig. 2 shows a îvaod pin and glasb ansulator, sutta as are ubeti
on cross-arns. The latter are fasiencti ta pates Uy imtans of
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