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\\V1, iow corue 10 the co%1tîirlitis <if tue nagîîelic circuit
tthIiclî 1îriîdiccs Ille ficids Io lic ciii by the a runature comiitcîors.
''Uhere are a gre.ît tiany difféent types ofai îîtic circuits.
I>ytiaînacs arc clnssilied liv tue forîns anti arrangemienits ai Iliese.
rhiey cati mtiy be utdiicd (or dyniamios b>' cotîtînctors ctîting

tiîtugl gahîs inii lciii. The rest of the circuit î%, ilierctare, onl1>
of lise as il 1iioiides tic fields. Elecctrie currenit cuicuiatting Ini n
coîîtitiouas dii ection, in coils wicl sitrrotind tue maîcriai of thic
iagnetie circuit, i.; necessary la produce ani Ii afitaihi (lite tilag-

nelic flux. 'l'lie excitation us proportiontii Illhe product oif Iwo

seis, the curreit anid UIc tiiîiiîbcr of unties il clicurcles the flux
or 10 NC. Oni>- Uic curret itivoives enecrgy, s6 ilînt we are
ablc t10 rcducc îlc ecrLy %vaste by increasing M.

As ie>' aire iinîer-rclated( %%e ana>' consider logetiier thie queis-
lionis : floi", do ive a1djist UIl proprtrions of clic mragliclîc cir-
cuit ? wiîat excitation %Viti be liccdcd fot il ? nid iow shall tis
bc îrnîicied ?

T'ley are, iii fact, the discuissimn ohfîlîc cqualîoîî
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udilcte /,18, là., cîec., arc Ille na'erage lenthls oif the tii;ignetic

pastis in the différetnt parts ai tue iîagnet circuits.
si, , s.1, etc., the corresponding arcas of croses section.
Ut,Il,, fi), etc., tue corrcspîondiiîg liericabilies.

gsite iagietic flux iorced througi sitie circuit by tue
aniîperc turns N C.

Iii this equalion ivc haie Io fix lte qiiansisies p atîc (or caci

ài

tue intcnsilv of the icld 31, ils width, wlîichl is takecn as thie
lengîli of tue piole face, and ils deicii is calcuiated froi tic ratio
ai polar arc andi Ille t'ircuiniécrcc of hIe armature ; s0 îiîat ire

liaivc the :îren of tic pole face, n-hidi is takcii as the cross sec
lion of the field S anti tlietefore -1, S M3, is dctcriîîîicil.

WVe wîiil nowv cons-dei the ternis 1 for (î) tic air gaps, (2)
Six

tue arnmatture core, (3) Uic pole pieces, (4> tlc inagnet limibs, anti
(5) tue >'oie or corinecting pîcces.

l'or the air gaîîs, ne have airea-d> scttle(l S, li is unit>, andi 1
is thc distanîce bctwci armature torc ant tue piole lac.e, îîi Id
is madie ut) ai deîîîi of wtnding andi cdar'înce. 'l'lie dcîîîi of
îvinding lias alr-catiy been settled. Tlîc clearance varies with
tic dianicler, tii practîce, hein cen 1-.32 anti 7-16 of an mnch. 'flic
larger- distances are far suotted arniatures, b cîng fouti ncccssary
i0 prevcot sparking ; il shouiti li as saait as possible, but there
shoulti be safcty absrcd. (tir tlîc burrfiLe of the .1rniaîure, front
îoucing tic pole face. 'l'lie sialncss of là iiakcs tis the inost
imt-ant tern iun the calculation. Tue main rcason for nlak'.ing
S large or 3, snîali is now apparent.

l.cî us now dnta with tlle armnature core. ln the fîrsi place, il
lias to bc wIl ianinatcd, for thie reaison tuait iron isa. gooi cc-
trical conductor; so Ihat if (lie core werc niade of solid iron,
tliis, ettitî the ingmitic lines n-hidi pass thirongh i , woulid
have tue saine efféct as tiiotiîgh conductors on the surfaces ivere
siîort-circuitcti, îviich would ivashe paner if i diti nothîîig worse.

Tihîe currentlitsai neuld flow il% si wotilcl bc in thic sainie direction
as in the conductors ; thie lamintion, ltieore, is to cifeet dis-
cons inuily in tinis direction. If -dic linination is t00 thiick, there
wilh suiti be forîtîcti circuits mn il suflicient 10 <.ausc serions loss.

'l'lie ranîge of practîce scmos to bc bteînceti ici and So mîils in
tuîiclncss. Speciai insuilation is no1 rcdîuired betwccn the plahes;
tue coalîogr of o'.îdc fooneci by lîcatmng thie tran ib suffikicnt.

'Tli radial dcpuuî of the core is f'txed so ulînt, iler ailoîîing for
atir sjîaee mn thie lainiînation, hIe total cross-sectîoo is sufftcîcnit 10
kccp tic vainc ai 30 li il "iwitin Ille Iiîîîîis of saturation.
ho bspolar mnachinies Uic totl flux liL two pastis 10 taire %bout

tic centre. Il;ii tulî:p)olar machiines, for c.ichii -gnetic circuit,
si lins but 0ne path imn tue ainiatuse. flîe S (or the armiature is
slow fixed, since ire know Uic length anti h.tîc rorrL4ctcd il for
lammination tlrmatdy. %\ c mut dcîcrnie pu (roin rbles gîvîng

tue relation bcîwccn W, (=~)and p. / is thie average leîgîli

of ,îîagnelic Patlis t1îîouih UIl armature core, anti Imay bc esti.
mîaîed. 'llie hlybitcsis tosses iii UIl corc arc Iproîjîbrtiona.l 10 hc
snuliber of i îgîîctc rcvcrsals and la the i.6liî pîowcr of Ille in-
tcnsity of iîîagriclizaîioi ; for tlîis reas0on :3 slîouid be lonecr as

UIhee IICCt CIe;St, tg) LkCep tlowti hc lient and tic licnt tosses.
'l'lie quanlties, 1, s -id li irc icadily esîimaîcdte( for tic pole

pliccs-tlc pîole face lias alimady hccîî fiscd. 'l'lie gencral de-
siguni ffic pole siîouid bc suicli as5 10 prcvt.-it thc tnequal distri-
butionî of tic field. Thcy arc ofien mnade oi cast iran, especiaily
i sinaller suces, wlien uIl ilcnsily oi the iagnetie flux carried

by thii tint greal, and (licîiare the pciînîîyis large.
«rte niraguiet liimnbs, on thc otiier liand, sliould bc of thc besi

arincnlcd wrouglit irani, (or Ille Ous.cto,.s affé .cs (lime cast
of n nig.n eîll ns5 tic wcigliî of nîcetal. should bc aîmnmm

il should also bc ns ncatrly circuli as possibîle, as lis lias thec
least cirçtuuifecien for a given area. 'l'le liimbs are tistially
run liretly weil li uîp la Sulrttion, so iliat :3.,aîid ticrcfnre

S car -sc-i w he fixcd. For tlîc prescris, the value of 1 ivili

liave tril>c cstiminaîd. Tins lina> bc dnce frontî conîuînrirsp siii
lar machines. It is dcîded laser, wlicn we bid the spacc re.
<1uîrcd for wîntiing. Il is Iixed( b>' 30 If the dylfamlo is tl *ave
hii rcgulalion for cicîro-miohive force or s1îccd Ovesr an> gon-
siderable -ange, then tic v'alise of M., tliosca should correspond
wî'th the field necedd (or nîiaxiiinuiii pressure or minimum speed,
so a% to kecp the field hclow saturation.

The cross-scction of the yoke or othci connccting picccs bc-
twcen the liibs should, it Icast, be ns great ns the latter, if of
Uic saine kind of iron. lu is beller- 10 have il somnewh:îu larger,

soans t0 bring 30 and li down. If oi cast iron, tic vnille of S,

bcmng dCIde<I(I by S-= -«IL would bc coiisidcr.îbly l;icger,t aste

pernissible .13, woimld be muîcli smnler. It is agaîn the lengîli
of lîc average path ofuthe magoctie uines (not the length'of the
yoke over ail1).

WVe n0w have ail the data for calcuiatirg tlie amîpc turs
A' C necessary to prouce Uie field for the armiature conduc'tors

t0 cut. We shonld f'nd, howevcr, tuait if ive look this v'alise and
dcsigncd tic ficlds according 10 the cross-sections, etc., above
obtained, and provided windings and current accordingly, tisal
the uscitîl flux that wc sliould actually obînin wonld i erlîaps be
only U. or 2/3 perlinps, ec*en less, of the anmount caicuiinîed uipon.

Theî explanation ib lis . aàr is a înagnetic conductor flot a
good one, but stillil ha.s conduit.îîicc, andi îîagnetic uines, in
stcad of passing arots(], ani kccpingr wiîlîin tlîe boimids of tlîe
cir-cuit, un 0o1t fronti the cxciting coils, in more or less wide
pastis tlironi,%I the air, constituting miagnetic lenkaige. 'lle part
of the total flux tîat docs îlot go througli te armature is con-
siderable.

If nte were tu t.îkc t hra-chlLai e.i,îple oi the 91i.til]CtiL u.rc.Uit,
ami calculae the .împcre sursis, or the înagneîoniotive force nec-
essary for cach part of il, île should sec that by faîr Uic itrentest
terni wotiîd be that for the air gaps ; so that if we c9)nsider the
maigncîoiniotive force abolit tie muagnetic circuit in the sane way
tuat we <Io clect ro-n aiive- force abouit tlle cicctric circuit, we sec
tîtat the drop is proporti onal 10 t11e resistances. l'he air gnp is
Io tlle ilnagneî:c circuit in very lunch the saine relation tliat the

'pa.ce bctwcen plates suspcnded tri acidulated watcr is 10 ani
clcctric circuit. *rite rciuctancc of tue air gap is grenier tItan
iliat oh tue rcst of the circuit, and, tiierefore, Ille grcatcsî dropî of
miagnetoînioive force tak-es pilace over il. WVlîcrevèr we have
différence of miagnctic poientiai ina mnagnelncic condluctor, nec sha)h
finit ii.nagntc. nes. Thc piole pieccs have great différence os
inagneîtic potentiai. There are, WC May say, two iagnetic con-
tinctors betwcen îhiem, the air gaps andi armatuire core as one,
andi the rcmaining possible pastis as theomtier. M'tost of tlîchines
îîill foilow Uic former path, but only iii proportion 10 ils niagnetic
condccivity as coînpareil with the otlier. In tue saine way

ilhcre içili bc Icakaige betn.ven the liinbs, ami bctwecn the pole
pieccs anti the yoke; ilire wili be very littIe bctwccn Uic ends
of the yokec. In ail cases givcn the machine the nmagnctic con
dttLîl' aîy oi tlie air spac-es is perfectl> dermuite and can bc ascer
taned, and, therefure, the pîroportion of the limtes in a àiven case
tuat icak iboungli the air and those whidi aire used in the arma-
turc can bc asccrtaincd.

As ail the lines (or ncatrly:îii ofiîhem) wiil hîavectopass througi
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