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pla.ce,.tlue surface of tire commuutator aniust bc smioothed first
%vitlî coarse and dieu witlî finec mcry clotia.

ln niobt tsysîcanb i iti *dvisable tu put a liatti oit on thé toin-
mutatar Just afler siîrrtmng the d'ynunio. V'cry little ail, hiowvc%'r,
miu5t bu u!sed. Di)a the point oi une fmnger in unc drop of oit,
distribute i b> rtibbang it on the inner surfiu.e of the hand and
apply wihat til renitainb tit tire finger tip ta the toimmutator, and
takc it uff %%titi anothet finh'cr. *rib %,it do for aI iceasi thrc
liaurs run.

If it slaould becoane necessary nt n>' tinie ta replace the coin-
inutator by a nea' one, it slaouid be donc in the following mnanner:
Take tire armnatuire atît ai the dynamno and put the two ends of
thc shaft on two wtooden horses. 'Mark the %vires lcading iroin
the armnature ta the cotpînutator b>' attaching little tags %vitl

nunbcrs, ta mnake sure af tire proper place ai cadi %vire aftcr
tnking off the coinanutator. TMien disconnect hlesc wircs irotin
tire carresponing copper bars ai tirie coinniutator, cither b> un
scrcwing the set screw, or in commnutators. whichi have solid
connctionis, by tinsoldering tiacan b>' mens ai a hot soldering
iran. Take the cornnutatar off, dean the shaft and connections
.and pot tîte nevv coaninutata: -arefully in its proper poition anti
tonneca tire %vires in proper turn ta the corrtsponding Coppet
bar.s of tire commutator by aneans aiset screws, or soldering villa
liard solder. 'T'le g'rentest care must be observed flot ta short-
c.ircuit an> parts ofithe coinimutator ivith draps af malten solder.

tr mast cases repairs ta, the armiature arc neccssitated by
injur-ies ta the insulatian af the wire front externali nechanical
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fii:st à., % ci> ufteii b.îc b>u littirttacicâ of niatcri.td &ruppini,
&Uî t. a ctet.Iai ata.urf. and poli. i.tcc fur nàt.nt..c,
hlttit.tU tjf --uttui I%.tàtL bjtiib u..îtîht fiunà dtt cd oi tht.
tl>n.Lntu .andlpe~c betecn arm.aturc and paît. pi-ci:s, thus
>t..tltnè; off tht. saulation ai tht %a ircb in bonne platecs, or biursting
tire mct.tI b.ndb. SULh injurieb <-in hae twvo différent rtsults,
caillcr ,huit tii--uittn>g ,unict th d i z or bringing différent
pi.,uîbaf tht. a aiet.u ln t-ontac-t nith tirc lion tart. These in
juricb hardi) ter extcnd bcioa% the firsÏ layer ofiire. In most
t.it!Cb it % ili bu possible ta icarefully lifi: anc wiîe at a timie just
high enuugh tu a% r.îp it vitlla silk tape,, a.nd thus insulitte il. After
hi.t ing %% ratppcd andi inbulatcd lil the. injured parts, dri% e the
aire!, batk int tîteir position by meians ai a sinali liard wood
black, and hammer, aiicl give thein twa or titree good coatings of
sliellac varnish. If the- injuries -ire beloiw the first layer af the
arrmature, it wvili bc necessary in m.ost cases ta, have it sent ta
the factary ta have it re--tvound.

Ex\cessive hieat in th armatùre avili ver>' airer char tire insul-
ation oionc or moreccoils ofvwire entirely. These coils, aicourse,
niust lie takzen out*and iecplaced witli.ew wire. In mnost arma-
turcs ai the so-caliedGra.mme.paýttrn this cari bc eaisily donc.
in armnatures of the Siemnrs .druan. patternit %vill necessitate a-
rc.windini. ai tire %hoie armature. The over-licating ai ane or
mtore coils ai ani armature is ver>' aiten caused by the short-
circuiting ai two or moire segments ai the commrutatar by means
ai copper dust tvhich lias bcen allowed ta, seutle back ai the
cammutator, or by excessive sparking ai the brushes, forining
title bridges afilmetai adioss ta adjacent cammutatar segments.

The faults whach niostly occur in field nmagnets consist ina
z.hirt-4-irtatang coilb, or in getting parts ai tire field %vire in con-
tat.î %, sûr the iraui core. TI'le field %vire should bc unwound until
tue damnaged part l!> rizaclied, andi aiter insulating it propcrly a.%
describeti bciore, it should bc wvound back an the care. If it
shoulti bc necessary tai takze a cansiderable amount ai wire aff
the ficld inr thib -ta> kt will bc ad% sable ta prît the damageti fieldi

îîî1.1gnet in ti l.ithe and do the ui inding andi re-winding by mecans
ai the laîlic.

I he iran <rame of cadi dyn.amo mu!st bc wcll insulated froni
the %vire colis ai the field, the armature andi also from any con-
nectian with the carili. If ane ai tUfesc %vire cols shauld gel in
contact with the iron frarne ai the dynamo andi the britter shouiti
bc t connection wîth the eart by means ai founidation boit-,'
eta.., ai neutti c.iusc %,hat i!, caUed a grouncl. The graunti must
bc -on!,idcret the. aarbt encan> ai etluri. light apparatub, andi
sliould neyer be allowed ta cust. Ira tcbting for contalct betw cn
ticld %vire catis orau.rmîature coils and tue iran, an> wattsb leadtng
ta the circuits or ottuer apparatus shoulti be disconnected front
the dynamo in ordcr ta niake sure that tlie Inuit really lies inà the

dynanma itseli. Anotiier iault samectianes fbond in the field.aof
the armature is callcd a short circuit.

A short circuit is a shunt ofilittie resistance bcîwceen twa points
ai a conductor. Suppose the. points A and Bî, in Fig. 7, arc set
ira sarie tvay iii caranection. 1 is clear that tlie main part of thc
etîrrent wvill pass tliraughi A, B, and bot % er> little ai the current
%v'ill pas througli thc cou. If tItis sliould oc'cur iii tte ,rrnature,
the coul tlios short -circutaiîd in utsd1 %wili generate currents ofigreat
strengtli, whicla it'il destroy the insulation ai this coul in a very
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short tume. Isencraill tlie d)naino tender '%'îll be war-ncd by a
smcli ai burnt cottan anti slîcllac. If this fault shoulti occtar in
a ilielti magnet il %aunt ci decrease its power, and tîtus cause the
diffetent anents ofitîe fiteld ta, bc ai unequal strcni,'th. It aa
cause licating ofithe fieldi ii shunt and compotînti dyniamos, whilc
in sertes dynamlos it %M'iI sianply decrease the current strenj4tli
generatei b>' the dynamo. [in order ta test for a short circuit in
an armature cai], or a fieldi nagmel, ir is necessary ta, discoraheci
eaeh fieldi coul, or each armature coil, ant ianeasure by proper
anstrunîcaîts the resistance-ai caci cou. If an>' magnet coil
shnws a resistance bclow- theothers, it is short circuiteti. The
U-t af 1hC ncat.c.ry tcsbtinki AuPPa'atub t.an nut bcetlebaitbcd ihert.

.a tN.uld St, bc) ond the lianits> ofour bpate.
Tht. ,Airt -'àrauitb ira fieldi w.ilà oC, .«In. ýer> uften L.

iuurid %-.itheut tut. ubc.oaffiner tcbting inbtroanientb, bimipl) b> tht.
titse ai tht. dector g;tIaniamctet and* tht. cel. By tonnectirâb
eaidl fildt --uil ina serie. a% ith g.di% anameter andi ccla, dnt markin~,
tht. deflection afitire gali anomcter, tire toit -whiclî %%ill shon tht.
Ieabt dcflt-.tian i:s tht. ant ,hahi hort c-iri-uited. A bhorti
c-uitet fieldi aagnet îiili heât less. than a saura-itgnet %%hcn tht.-
dynamo is generating current. A break, of the fire can ver>
easily be found b>' mieans-b a i. gaivanomeiter, as no deflèctioa
wouid bc abîined ai aIl througli the'broken coi]. A breakl in .

%vire cuofli harmature could oraly bc fotant b> tiisconnectink,
ail %vire coils. fromi thecommurator -anti fram cach ather, anti
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then restini; each coul scparately in the ma-nnerdescribed. Thi:,
hovever, wauld invalve considérable work, andi eMay, andi a
quicker methoti niay be employeti. Set the dynamo in opera-
lion ; then takec a short pacce ai %vire and touch thecaminutatar
with the twa'cnds ai this wire ah a distance ai three -or four seg-,
nalents apart, Fig. S. lIfthe machine shoulti comimenc e ta geai-
craun current, an electric arc %vil] be formeti an the commutator
bct-wcen the twao endis ai this wvire, andi indicate there is-a:brcik
in dhe armature %varc. Tuienmachinemnus be shutdtoî-n quucki>,
as atherwtisc il -.ould cause cia mage in the caamtitator anti m-
ature. The col ofithe armature in whicli the iault lies ca-m bc
easily recognizeti by the brns on the correspo*iding segments of
the commutator. Faults ai this kzint iarc ver>' dftcn founti in
poar contacts betwcen twa couls,,or bcîwcecn a col -andi the cor-
respondiit., capper bar i tire camnititator. Poar contacts %,..Il
%,.usc more troubite than actu-ai brirakage af thc ivirM- Suqh
latit.. %% lit fen destro> certain commutatar segments, caused i b
ancreased sparkang ai the biushes when passing tites.e points.
H qncc, if only anc ni twa canîmutatar segmitent 1s shauld show,
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