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wii 1Iiad tise( (or soute tiîne, and '.'.iîe '.vas gî'.-cî tri îny

Liat veai- 'S palier. Thtis is 011iY a rougi) approxîimationî, for, d%
Nir. .Sw..inburnîe lias pointed ont, to 1e (lutte ,accurate, thc .ngIc

slii>uli appear ii thei dcuoîinîi;îtorafs tri i aîid 2. lThe Simiplcst
coiritte expressionî crusî take-C l: ' cn ii . Tlîîs .oîîtaiîs

îîoxtliiîîg but the lcogtlî of the air gaip, the induction In it, aund
tht' angle of tire Iprâil-pcce. hi %wll bu ob>ser'. d tlit si takes lit
notice of rice dianieter of the arm'ature or of the nunînber (if poles.
So faîr as tie sparking lîîîîmt is Coîîlcc sied, i gîtes u le whiclt
illav bc culffloyed Ini <csigiling mîachiiîe (if any blie andu %% îtl
.îîîv litoîner of itoles.

Blut bcsides takiig care tîau rte aîrmauure Joad does 1101

apîproacl tiîc sparking liiiiit, '.'.e iist provide ampijle Su.rfacîe for
getiing rid of the hieat eeneri d li the cotiduictors. Thle tirsu
ilîing b le seit ied I n designinîg a î1L'.' iainuc 15 t'. lt tlie
aitint of ticat shahi bc ; or ti odlier nords, %%e îîîust fi>. tilt
ratio wlîîci tce cîtergy appcarIing ;st the terininai2 shahl bear 1v
die total clectrîcal cncigy produccd. la'.iiîg btitlcdl tlîîs, buifri
dient radiating surface mîust be allo'.ed to jîre'. Cnt ton, grcat a
nse un teiipcrittrc-.i poi t0 %%hicdire considcrzîîioiî ].îs

alre:îdy becit given.
,lîc principal factors '.vhich deterluine the relation of the

volume to the <hainctcr of tc armature are eflicicncy and tcmi.
penturc. I t wiii bc seen that the equation ( i) gives no dirct
information resperuing tic diamecter for al given volume, aind as
long as i, , and 'P remain unchanged, thc tcnclcncy ici spîarkiug
%voult bc tite saine wlitîvcr the diaier. Buit it is flot sol with

thelienct gencrutcd or tite tcîtpcraturc risc, for assuiiting 7'anci tico
bc relatcd as sltown, ilie smiallcr tlîe dianicuer, thc greaier wvoulcl
bc tic teni>eraturc. To carry a given v.oltumîe ie nttîsî have,
consistent '.'.îh the waste of powver permissible, a certain sectiont
of copper ; ami titis copper shouîlci bc dispose(] so ilat a cooling
sUrface is provided sufficiciît to kzecp tc risc in ucntperauire
%wîîhîn the specified hinit, wh'-lite tic gap, being of suWcicit
length to prc'.'nt sp:îrkîing, blhould hîav.e onty thie dimecnsionts
necessary for accoiiodating the conductors andl ailowing of
proper clearantce.

rThrotiî tîte kindiscss ofi nibcrs of tîte Institution andl
otiiers, vhîo, have liberailly bupphced nie %ithî figures, I hiave becit
able to asccrtai t ice nature of thie relation becit en i diame te r
and volume existmng iniaI lit e bcst known mîachîines, front the

-sntallest toi the l.îrgcst sizes. 'l'ie figures refer ta boili cylindet
ani druiit.wouind armatures, ani inclucle iuclîincs 'vtb two,
four, six and cuglit poles. Tlîou.-h I ait- not at libcrty to publishl
tie data in fullî, tce general resutils arc givens. Tiiere is not Sa
luch agrecement betwvecît tite dynamos of clifféreit itakers in
respect to tItis relation as utiiglît have been expecucd, aîîid for v'
ive have ail lkiîds of values, rangîng fron 200 to i,ooo tinies tlie
diamecter of rice arnnature ini cenuintetres. If fuîll advantage of
thîe length ot the air gaip werc takcez, and the îliickcesu posbiible
conductor used ini each case, the diamecter, to give a uniformn
lenîperature for aIl sizes, w-ould bc about proportional to tîte

tsquare root of site volume, but there arc sevcral reasoits w.hy
îiiis proportion should îlot obtain ut practice. \Vitlî tinis
relationt tilt ratio of tîte stay to Ilte Lseful field wouild increase
wvith the diamecter, tîtus mnailing anr extravagant exiienditure of
energy in proclucing the requisite gap induction. Again, w-hile
'lt otal field through tîte armature '.ould increase siiply as
the diaineter, thc volume carricd '.vo-îld increcase as te square
of thc dianicter, titis bcing at variaînce with tilt weli-cstaiblisiled
rie that the total field titrougli the armature incrcases ratîter
titan ditninisltes relatively ta !he volume as the size is incircased.
It '.'.ill bc undcrstood, of course, iliat psrecisely the saine resuhui is
amnivcd as it hîcr ive consuder the v.olunme fixcU and endeator
un flîtd the best diaiiter, or consider the diamecter tixcd and

'.eek for tîte best volume. lu is siniply a question of obtaining
the mnost cconlonîica-l construction, hanving regard ta cost of
inaîcrials, cfficiency, prevention of sp:urking, andi ucînîerattîre

Inutit, t hou.gh the figtures au niy disposaI shiv estimates of the
relative valtues of ticse faictors to bc by no uneans uniforni.

Though the relationi lacks dleinitqdncss to, sonte csutiiî, 1 fltd
un the data of a large itumber ot machines indications sîîfficicntly
pronotînccd uojustify us in rcgardiitg tire volume carricd by tîtc
armatures of uwo.pole dynamos is proportiottal to tîte dianteter
fotr ail sizcs. . In dcsigning cylindcr machines, tîte value of v

11M)b 1 taX i ,ý 40U> Gtiî (lit lé.tiiiîecr ofi tlicri-iur' ili

iciitiiitcl me, %%hiîle fuir <Irui t ri.i res th( li-e<loin is iiiiied
b% nîuiltily iîg the diaicicr hiy (ioo * 'llie c'Yliidelr armnatture
lias foi agi.n cii'.luîii .mIrger diaiiîcîei, h.n-îu ifile iieice
of tire itîterior %v'ise%-. lle, civing lie.îrd t-suie lu onte aitd a
lî.îlf oir tnwice thle depi h (if thle extv or î wiid inig. almsi hcîiig
lniger. .u ltrgci d iaiiieter i eql nc for a gi en %, oh uilî. hiolli
frot eflh tec anid teliileraulîe <-i-ilrini. Nr ,ril Y.
tlîe relatin-, itere g'. i ie i nos oa liic i'I-as lizurzîecicl
Miîd 111.1) ie '.armeci uîîtsileîably B ut w liztevvr thle ptroport ioni
adopted, Ir ký atb-oluîl(CY e-,wneîtal tlî,t (lie -si- itiliit ah cady
collbidered be ni loo closeîy appi <ac-led

lIn miachîines lîa'.iig four antd siX iole-s th îie average
relaitionî bel v. cii the '. lunie antd <hi uieter hl i n î practi<ce fls.i
bol h t yliîi<ers, :%it dîl-uîsiiIn tîte eu-uiiui- uhici foiln'.v
titese figuires w iii thiereforr lic adopted.

Il w e tait % tle tot itîuiiti nIhes of force ith-riîtg the
armai.ture froîiîl li ie ii t.etc iaîty, nd nz thte î iiiher
of ic oltitis: lier seLLUnd, tht ',eug E.NI F- geiieraed ;il

cai coitducto- is, (if Courbe, z% in tu 8. If t. bc ii totaîl t-tirret
flowiiig, cd caiidîietor w ill#tai rý witit uIcl botti0ii couiled in

tue ordiiiary '.'.ay aiîre,$beiiig tire niiiber oI pfies.

C N il
h el cIcrit w oîk (Iue Io cd eaîdîîrtor, ik se -; and tlle

t, 10
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Vl' t P
total vork, X , .vicere -w' i- rite liilîith-r of coîtductors,

cotinted aIl rounud tlie exterioir of the armtature. 'llie quait-
,ri, C

tiy -is '.'.it '.'.e have ralicU ite 7c/mand '.'e get for the
P

total clectrîcal output ini '..ttb uIcl expression,
W = N n1 10 

8  4

'.'-lîcl is quise inclependent of tîte marner oI coupling lips tîte
armiatture sectionts. lu '.ill bu c'.idenu, 1 liinl,, tîtat '.vith te
,,anel relationi existiîtg bet'.vccî -v aind d' for two, Ctir and six

poles, tlîc outptut of .1ut anialire af gîvet dia.Itlieter antd leîîgtlî,
runing at t sîî-tit ccd is qtiîte îîîdepetdet of tlîc nuitîher
(if poles. It matters itot vltecr \- be ftirticiec b>. î'..- potes
oni>, or b> four jioles (if hiall uhe -angtilar '.tiduth providcd ils
value remnains uinalterecl.

The volume, tîten, inay lic e.îîrc-s-scd in tenus of tîte diaitecr*
The quî:ntily. N<, 11M'.a becx;i-- in ternis of ute dizînîcter x
lcutgth of tlie artmature. Tinug ani induction of 5,ooo C..
units lier squiare ccituiitre iii tîe -tir galp a rery tîsual figure-
andi a dsuîîguit the fraction of the arniatuire circuniîcrcncc
covercd by thte pole picces, 2.25 e, '.C "el, calhing I. the
lengihà of tue armiatuîre iii ceuitinietres, i i,25o d' L aws the total
nunîber of lunes cof force enucning the cote. Caîl uliis. iii rousid

In My I.St Parler the numbel Civen waq c-. Thl% i new 2aine'd ;t% abive

W. tB. E.

ilily, 1891 CANADIArý ELECTRICAL OEWS


