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norice.îble in Graîîîîie-wotiiitl machîines, -is Ille end ivires ;ire
IcS îimpo<rtanit.

Ait t lie abave ficts go la îîrove 1 bat il tiiere i-i aiîyîlîîin to bc
.tn ,its regards the pîroductionî oi the field, by incercasilig the

daîîîîctcr of the arniature aîîd the tnier of potes, iîre is nalli-
ing, ttlaisidring the armlature b>' itself, Co lic Iotîs by it. I t iliay
in Ltt, bc rallier ar tîdiv.tt.ge, becauise tie weigliîo ai ron core
,S rcdu<a cd. It is truc <lic 1îcrîiîcraIt velocity is inîîesc<I ; but
thi,, doeb nl mal 1cr ili uie lciast, pîrrvided a certinlî liiiiiî is not

FIG. 5.

cxcecdedi. Opinions differ as ta wiîat the limiit sliould bc, sonie
machines ivorking i 5o fecu pcr second, otiiers ah ico, and a
fec%; as high as 1:!5. Buît there is noa reason %vhatcvcr wlîy any
properi>' constructcd armature shtulc mot run at a pcrîphcry
bpccd ai too feet pcr second ; mil pravidccl îlis î'clocity is nat
exceeded, aîiy idvantagc wliicl may be obîairied by a relativel>'
large armiature and incrcascd îîuimbcr ai potes s)îotild bc secured.

7.-DNIMENSIONS OF TIIE FIELID MAtt;ETS.

It icill be apparenît, fraîn tue foregoing cansidcratUans, tiat
the eînploynient of twa, ar more than two, potes for direct-car-
rent machines af ioderate dimensions resalves itself mainly iitt
a deliberation regarding the most ccoriornical shape ta gii'e îo
thic field mnagneus. As regards ihe armiature, considcrcd b>' itsd1
'ce niay say Chat the cliaice ai dimensions is mosti>' a flatter
of convenience, sccitig Chat Uie amouint af copjîer rcc1uired and
efficicncy arc for a given outîput practirally unaiîercd by v'aria-
tions in this respect, white the rcduction in tic wciglit of the
core duc toan încrcaiscd mnmber of potes is to some extent coin-
pensahcd b>' the extra expense af larger plates anti increased
%veight of the armature supports. Again, Uic cost af the labor
is încreascd b>' Uic larger diamelier ; but, ct'cryuhing bcitig taken
inta accoaa, cansiderations rcspcîing the armîature do flot
influence the design ta a ver> great exient. One thiirg in favaur
oi increasing the pales, as far as the annature is concernecd,
must, howcvcr, bc reniembercd, and that is the reduction, con-
se<îuent on a sînaller caîîductor bcing uscd, ai the lasses arising
iramn parasitic currents. WeVc% fat urn aur attentioni ta the inag-
nets.

1 liav-e said that for the prce-enlion of sparking it is riccessar>',
iliat, the induction per square centiînetrc rcmaining the saine,
the air gai) increases proporiionally ta the diamecter, whctlier the
space is necessary for conductors -nid clearance or nai, but thnt
the coefficient by which the diaicter bas ta bc inultiplicd ta give
the lcîigth af the gap iecessar>' ta prevent sparking, diminisis
directl>' as the pale angle. In camparing tue miagnet sysheni ai
a foar or six-pale machine %with that ai a tivo-pole one, il is
iiccessary ta adopt dimecnsionîs for the armature in accordazice
%%li the considerations aleay entioncd ; lience, if tlîe two.
pale armature had a lcn.gth ai core cqumi ta anc andn ahall limes
it, diaincter, ini a four-pale anc the lengtli siiould bc about hall
Uic dianicter. The diagrains (Figs 3 and 4) show cte cross sec-
tions of îwo sucli mîachines. The diatiieter of tic four-pale

anhlatire is 1.4, anid ils letigthi .5 Cimes Chat of thc lwvo.pole aile,
c<isc<juteiîl>' both machines gîve Uic saine Output. Theli weiglit
of tie two lîursc-shoec magnets iii tlîc lotr-pale machine coulc ta
50 lier cent. of the wveiglit of te sîngle liarse-slîoe iiagiiet, wliicli
indicateb iii lî îîarticular (,ase a Conide(Irable ba%îilîg iIl wvrouglît

iroii. lii takîîg Uic coppel %weiglit it is lîccesbar>' ta bear iii
id that tlts <locs flot var> bîiiply as he Ieigtli ai the wire if

tlîc îîîachlîes are ai the baille eflicienc~y, hîît as the sqt'iatre ai Uie
leig tih ; bu Ini Ilis paî tîiulaî aîiparicuî ic he apper ami (lie 1%vo
liarbc-slîoes 1voultl Ic, roulily, 30 lier cent. moire Chian Oh1 ihc
single liarse-shoe, :îsbuimîng tue leîigtl ai tue air-gapîs ta bc tic
saine. Ooaw, il it wvere possible ta redutsc Uic gaps b>' 12 per
ccnt. or sa, the copper %îciglit %îould bu siîîîilar iii both îiîarliis,
anîd %v'c shotîi ha~ve citdit fora certain ainotn of iron saved iii
the conîstruction ofl tic toîîr-l)île onie, whlic1î could bc balaîîced
against tue ilictrcasedi expeîidituire for labor. Il the gap cuil be
he rcdîîc<il b>' miore îb;îîî 12 lier ceiii. *ilw.ys rctaiinfg the
depîli ai Uie %Viidîîîg Uie saine- -tiere is a saving of copper as
weil as iran, and il is biîiiply the comipirisoi beîwceiî tic vaiue
oi tic copper anîd allier uîîaîcrials îmsed au". the cost ai tic labor
in the îwn caises w)îicl deterîîîîncs, Icasî in miachîines ol mîodcraie
size, wlîcUîcir two or mîore pales shomld bc adoptec..

Ili gctisig out tic besi relatian of 1, ta il ii the diflercrit types
alarutatures, it ;S issîîîîîed, of couîrse, tuai, the Volumeî being pro-
portional ta the diatiieter, tic deptît af the vinîding rcmaitns
tioaltcre<l, ;s tuait is tic conîditionî îvliclî gives unifoinii risc iii
tcîiieratuîre. Accaîdingly, for a givcîî outpt, the laycr of capper
oii tue armat;îure ivill be af te saine deplh %hlîler UIl miachîine
bas two poles and ail armiature lîaviîîg a1 Icîgtla oi> iY alf the
diamneter. Buta ivlîctler il is passible la reduce Uic gaji ta an
extent wvhiclî, iit an incrcascd nuînnber of pates, wvilI tend ta a
less costly conistruction, is a question wlîiclî for maclîiies ai
îicierate dimensions mîust recciv'e careil consi<lcration ini cach

individual case. The answcr clepcnds tîpon iaw îîîîich larger
the gai) lias ta be ta prevent sparking iii Uic casc ai two pates
anily, la is requisite ta accoiiîodaic thc conclucta rband tlloîî'
Uic neccssary clcaane. Il the différence is cansitierabie, il
may pay bcucer ta add potes, aînd redtice tue gaps thai îvay, Chan
ta do tic saine thinq b>' dîinushîg the pole aniglc or increasing
the inducction, or both. The qîîesîîoîî, ît appears, is aîîswered in
différent wnys b>' different »îcopie. It is zioiet%-hal interesîing
to note, for instance, tîat anc engîlîcer, clîstuîîguisliccl for the
past si-, yCars as an ardent advocate of iitipolar machine,,, fias,
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aller rcdîmicing frontî six pales la four, laucly arrivcd i two, wliile
atiothier lias jîîmpedl straiglit away fromn two la six withoîît a1 hait
at the intecncdiatc nîîîîîber.

But îhien wc corne ta machines ai a certain sizc îiîcrc is
undoubted>'a gain ni eînpioying miore tlitan two potes only
Consîdtr the case ai a two pole arnialure of Ôo centimetri-ç
diamelter. Assuming tie induction in Uic gap to lic 5.ooo C. G
S. lines per square centiimetre, and tlîe pale angle 13o degrees,
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