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THE DIRECT CURRENT MOTOL.

11% 1. A. ltDnb. )-. 1. F .
l>A fqIclct rit' miacines tîcloaig (0 (lie ciai or miîaîce

IVIliclà art- t-;llî-d rc - .i'c hi% doeg, flot lîcat thai tlic ti
tlic ruai tîbuar llai t Iai Ille iramdiorm;îl ion of cncergy wVlîicll
goe% (1i Ils Illt aiilaîc ;'. rectcrotîle.

I1 we ttc.îply oin*. hliclal eîacrgy- e Ji dysi.1tîto No as to linite il
rotit. il %% Ml gcmlcruît a ciirreni of clcîricity. Tisti' îrreiit ttc

canUti iil -% tii.ta altO t lirotigli toiidieîor-i, let il calrera n tarfine,
atînUfier dyniamo, anmd tiiii'. macht-ilne will start te rolatc and cerf-
%crilic ue itrent or 'lecîrical t-ncergy suipliictI o il loito tucliînic:îl
wvork Ille ilion R i t o'iacitat' i nal 1r. 1ai tlîla a.compla'.lî
illn WOe %.t rtl oui witlh ilnchictal cncergy, and corne bai-k tIo
il far froin il% lir'.î apîitî lt . Eeclinilt y ili theî i ran-formatloti
lia%. onIîv brefi a lmuîk, a silniro traniimitiiig tlle power. Motion
a'% uaec%':trv to 1îroduce rite c-îrreîiî, anîd tire dytiaio or motor i.
ierely a dca.u(C fçtr tr.sîitbfoniaiiig wvliat i% called ctiîrgy fromi fie

(<irtit fi ittaolaer.

A miott'r i, ilaveforc flac %atarie machîine as at <lyrîaio, or a
i aîniio to nhih a tiîrrcaît a'. %.iplied. Tiierefor-, iii %lstdyitlg

the laisier workiiig of a niotor, we niust 'ical wii cxacily tc sane
îirinillc'. tuai wc fuil ;ît work ili dvinaitio. Tire nmain parls

wlîichI arc te lite i-onideclred iii a dyniamo are the field ailaxiiets and
flic aramatuîre. The fie-ld iiiaignet'., wliicli îrodutce tie mnî etic
gacîci, arc ti-suall lit atitifary hearia Ie i pars ini wiicli hc
cuarrit-. aîre indiaed, reutilt es,.

.1 comamaittator 1-.also rea;îirrtd, clttier ttt carry riite curreait geas-
cratcd il Ilie cosidîictors of rite armîatuire t flic' lie, as iii a
dyniailo, oir to --otîduct the curretît froni Uic lie to tie cotidtctors
(il, Ille armlatuare, iii flic cae ofa ligoter.

If a cotîdictor forniiîg a looi% lamovcd ai-ros% a lîlagnctic field,
a etîrretit will flow iii tik u.onutter titis tarrelat wall lbc gcîler

ated as long a% flic iiont la',is, na flic miontent tîtai il %tolis tire
ctirrelit will vaaiiaia l .o if at cotiductr carr.-itîg a current 1'.

IîlXecl iln a stiagticUie fiteld lui a pillu a: niglt angles Io tlle mîag.
scitc lisse%. it cxiiciecs a force urgiuîg il it, move iii thian plane.
The tmotioni will at .4% long t. flic curreait l% flowig ili tire conf-
du-itor and n% tîle cosithicmor la .i;ll ila lite field. Moi;on i.% tlacre-
foire ticcea-a'a 10 prtodttce flic a-lectria- cuîrrent, andth iceciic
cairretit will in tuii prodiicc motioni.

lli arnmaltire. t%. foistid li dynatuios. la %imp>. a collection of
loojî'. <f wirc %.o arrnîigcd iliat ecdi condtvior in il% rotationi bc-
IwQcil ilie ficii tiagtîcî-. i%. iarried pîaau hlicac field magncts, and
ctlrretit aà% genvratcd iii illîcse i-ondtuîors. lit a trimeor, lire cerf-
dolt ors t-.arr 'vaag caîret-tt îi jil.aced in a uiagtictic field arc stab.
jet'îc.l sa% a force wlic-Iî a%. will lic lprc'.cntly exîîlained, prodirca a
rotilan <f I lie anllitairc.

Fi*g. a hJow, a %cctti <if anr armtiiure and pîole pices of a
tha.iiio. Thii' 'et lion a'% il a piaule .a1 riglit %sigle% t te liafi

a tiaI b, are %two .. otiduiaora. formntg a pari oif the arrse lo<ap. lis,
q tirreta in tiiec, I>caig in 0I1llt-baitC diretioua. Il will bc rouind

aImat cOnductr 1.1> %%-iît ic tiatljctcd ct' a force acing downwarda,
'.uliilc Ilie Ior. e on (11t vvill bi upw.trda. tire cifect of îlicsc îwaa
t"rt O..'. t%%iali rcadilv lit ,cerf, lîcing le tatrn flic armaiture, abosit

il'. axa'. If aiiv ltiier of ct.andticitor, ce arràngcd en the
ailiita. V f ilît'. trm.tititc, uIl fonces auiting on ilirse conduilr,
will lc aIl dtownwxrdo ti lle if tie bruli plane and upwaa-ds
on flic oilhrr %idel. Tltce fte--. actinig on lise conducto-a ai a

ceti l.h'înt-c Ironsicluc axi% tif [lic aiil retislta in a twist, N
ih lIas îîcabat ttill tic tasird.a If ttc werc t% crotale liv liaîid hIe

armiatilrc of a 'NiAl dynamo, we w<uilul fita ihsat a'. long a% tie
t1% nainuo i. flot madie in gcntir an;- ctrreti, tire reaaiajncc te
iiiing flic artiitire w,.ild lie '.cty %tîiall. A- a niaticr tif fact,
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this remistaice la iliat siniply due te the friction of tlie bhaftin il'.
bearitîga, aîîd tire friction dite tu tire pireNure of Ille bmualies ou
uIl coltmaaîaîtor. But if WC shtiîad flow close Ilie circutit of tire

dlyniamo su tha, rite manchine wilI getierate a cuirrent, tire force
tliat wc aliali liav-e te exert oe kerp tite mîatinire rotating l a niy
tiiiue grenier, for.%inct Itle conductors are tîow carryitig curret,
tlle force wlîldî we riant actinîg beuween magnetic fields and cou.
duactors i-arr> itîg cairrent la acting agaitîiutihe imîianted nmotioni of
tie dynamiio.

uIr a (nioter (ii force la tice one wliiciî caisses the machine tu
cnte, and la dicrefore actig in tire directioni of rotation.

l -,cent.% iuz7lisig tIlle icnad of Il unacquaiaated obacSrver
liow itla ilînht %o mucli force liast to bcecxerlcd te drive a dynamo
iitider load ; thei armiature rev.olvca betwceai te polar picces quite
frecly, ie neclîntical friction cati absorli but very littie power,
ilîcti wliat beconies oif lie surplus powe-r wiiic is lanechaaiically
iaiiparted to te manchine. The anwcr la, that tiiere la a fort-e
wli-l tie niagnelic field exerts on tire conductors oftlie armature
%iticc tlîcy no- carry curnent .dtiis force or drag opposes tie
rotation, the larget tise cuirnt in tlle armiature rite greater titis
da-ag atd riate nmone tire gaNter whicl isl rcquincd te kecp lite
macinte rc'.olving.
Ilo a uloor 11114 drag is tie driving force, and la the one wliiclî

prodaicet, rite rotation.

TIIF STARTlIc; OF ELEi-TRIC Mt'TORS.

Ili .trtitig.an clcctric niotor (rom a sîand-%till, il will bc foutid
lîecsar>- to ititroduce a realitance in tie armature circuit of tie
tnoaor. titis rea-.lstce te govero (lie dairrenl and rcduce iî te any
dcaired flow. Ai starlting, or wien the nioton la ruîîniîîg %lowly,
Ille ctarrcaîi lias tlogo (lîrougit a re!si!sance box called sartning
box. aus] tires% tlirotîgl tire conductors oif the arature; lise field
colla arec lier coannctes] dirctly to Uic Uine as in sbuuiî-wound
îiiotors, or fl %erie-; witli the startiaig box and armanture as ;ai
at-rics-woutid mlotors. Tire current strentîgîis la ierefore givea.
lv rie ratio tif lise clectrci-nioive force oif lise fine and ilie total
reNialttice iiitroduced iii tire circuit, li ordcr t0 bpt.-d fip the
fumetr, lte rcsancc of Illte starliaîg box la gradually laken oui,
tiai flic itir la plnced dircctly on tie lite and la tlien ruinning

nfi ils tated spiced.
Wiîlaout ti%, ncsistance at tIti %atr, the cornent Ili wotild go

Ilirougli UIl tlesor woîîld pîrobably bc excesive anîd p)rove in-
jitrioua te tie in'aalâtioii of the arnmature;- besides l woîiîd n0t bc
boig uiaclua vvor, for tisefol work is osîîy donc M ien tliearniaîure

rcvutvrca. Tite ciarrent ai Ntart slîould bc large enoîga lo atart
tlic roîtton, lit îlot large enough te injuîre tire niotor.

Ifth (lc istance ilui circuit la. no-^ cul olu gradually hIe miotuor
%itll %pecd fil, and il will tic fouand tlîat the faster lise motor run%
hIe weaker tire current becornes. This la due t0 a gciieratiiig
action taking place i0 tlie niotor ilscîf <ii a îcount cf ilsa peed, iii
fact tlîe niolesr b- ilsa rotation la now working as a dynamîo on il-.
outn Rcounit and tends t0 generate a current in tite circuit in tice
oppoalte direction te Iliat wliich la dniving il. As the production
of ctirrcn la due te an elect-o-motiv.e force, Itis gereratiaîg action
taking place i10 the motor will bie found t0 bc due t0 an clectro-
molti-c force acting as scon as (ire machine la rotaubng. Titis
electro-nîilive force, wlili la callcd a counter electro-motive-
force, varies wiih tic speed, that la, increases or decrease% wiîla
thc speed. Tie cairrent now does not depend on the electrical
rcsii-uance oif the circuit alerne, but is checkcd by ihis clectro-
motiv-e force of reaction whicl isl working againt the electro-
motive force oif 1 lie Uine. Therefore, wliereas 10ageneratorthere
i% only- one clecesro-motive foirce, acting, in a suiter glîcre mitaiý
alwaya bie twôo a% seon as tice miachinie la dc'.eboping worlc, thai la,
a% -.oons a-, udie machine is ucîlating.

The clectrical cîîergy auipplîed to a motor is mecasured by the
uîroduici estftlic voltage on flic line loto the cornent flowing;, this
produit b. cxprcssed in watts, and if divided by 746, will give- the
electric.tl liomec power deliv.ered t0 te moIit-r. This energ>-,

utany called the clectrical inpth i-4. howevcr, no: wholly con-
vcrted loto uaaeful work, and onîy a portion of titis (happily a
large one) will bie available on the shahl.

The energy -- aupplied la expended in two ways, in h-!ating the
circuit and in doing work. The expenditure of energ- in the
fat-m of heft l i lle produci of lthe resistance ofthe circuit lno theU
Nqtîare of the con-cnt. Thiq product il expressed in watts, and
may bie termed hcat watt-. Th!.% amount oif power li test and

.. inililV licats %Iap the machine; -. o redîacc ibis bo-- wll bc te make
lthe rc.siatance oif hc armature as nnîxîl as possible. The ditTer-
ence betwccn tire total watts supplied lo tire niotor and the lîcat
wa-tt,ç mxy ie called Uic mechanical watt%, ihat la, t la iis part
oif the total cncrgy which wbil bie transformed in lthe machie front
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