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elecîricitl to mecîtanical eoncrgy. Tseso ilccli.a:icaln watts, lîow-
ever, may be divided insuo two, illose wl:icli arc uîîrlid iii doing
tiseful work, and those whicli are req<:ired Io overconîc tte iii-
ternai resistanice ta motion.

For essaniple, iii ail niotors a certaini aînimnt of work is required
taoOvercoine 18 Ircin ir Illeut beltrings, (lie friction of Ille
brî8slîes on tg comuiitatur, hIe resistattici' of site air. and sîîeli
effects kuowmî as livsteresi-t atd eddy Cirrcitt. l'lie cnergy
required ta overconie thiese tii evidently bc drawn froi the
stipply, and amoumt'.% to a certain loss, and the allta of tîte de-
signer is t0 redum:e ihese Io a -salit vaiuc. Tite rosi uf tlte aise-
elianicai watts, u.4uaIIy called tlîe userfut watts, are available for'
tiselliil work ; thît i%, the energy available in tic aliaft of Ille
nWntor.

" Et resime," WL' sec that, of te eloctrival hiorse power de-
livered to a motor, onty> Ille usoful mct.tijoa-l watts arc available
for tloing work ; ite ratio of tliese ta uIl t'lcirical iputi n watts
i4 called the ellicienry of the miotor. 'llie cectrical iniput is
casîly meastired by means ofati amipercie8er and ofa volt meter.

Tite niecl8anical output cars be measurcîl in difféorenît ways, aile
tnetliod b,!isîg by a brake, sL8cl brake ta bc in the forni of a liroiy
brake, wil8i is wel.knowîî. Tii brake couibts ii clan8ipitig on
thet puiICy of tîte mtiitar a pair or woodeii jaws wieli absorb the
pbower. Sontotimes il colîsis of a rope pasig over 1180 pulley.
the pull1 on the rofle bving mîcastired by muans of' a scale. If p,
is t18e pull in pounds on Ibis ropie, and r tlle radius of the Itullo>'
over whielà the roite is pasçed. 818e twist .on the slîaft rctarding
the motion is equal Io jar. If the pu8lcey revoives at a speed of na
revolutions per second, the Nped of the l>tripi8Cry of Ille îîuley ks
equ.ai 10 2?rn. Now, the work is tlie prodt8ct or tige force by tlle
volocity ai the circuniforence, ilîcrefore tige work absorbed il% foot
poi8nds by Ille brake-pxz,-rn. Now, 550o foot patuds lier
second equals one hiorse power, ilîcrefore tlîo horse î>ower ai.

Norbed by the brake ;s acqua ta Zri Thîis rmcasttres the otput

of the motor.

MNERENT REGULATION IN INIDUCTOR ALTER-
NATORS.

llv W. A. Joîî 'o>t.
ITr should assit be ticcsSary ta cail hIe attiicîîon of Ilte hu8yers

and usor-i of clectrie miacl8inery ta0Ille greai desirabiliiy oflîaving
itractically perfect regulation iii any dynamo, but this impjortant
tentutre is very dfieu overlooked. By perfect regulation is ineant
tuait ail ordinary chianges iii load, front tîte ilrowing on or off of
iamps, sl8oild nos cause chtange iii lressi8re or more ilîa8 2 le
cent. Thse iîsuai gmarantcc cf cngisic buiîders ai uIl besi is but a
regulation or Iwo lie cent., consequently tlie dynamo builder is
limitedl t0 titis piercentage, as hIe regulation of dynamio cati bc no
betier thana ihc constancy of the sIgced, as governcd by 8180
engine or waicr-whecl, allows of. fi i% wcll knowii ibat direct
current d)namos are sursied ou% by saglers of lîigli grade ma1-
chines lisait wili give a reg8laiiotl of 2 pier cent., i>ut until recent-
iy no inducior aiternator lias been able t0 s180w anywltcre nocar
tl8e restait.

Gond regulation raneans longer life or lamps~, grcatcr sîsie
faction Io Illec tstomner%, less attention t0 controliing rhteostat,
and it generally mecans a cool ri8nning <1 tm uls tc dynamo
is overloaded). Net onlv is tis truc of dirct cmrrcîit dynamtos,
but 80 riuels greater cxltent .withi alier8îating c88rrcltt cans aile
greater advantages of perfect regulation bc claimed as tîje miot
esseniial point Io conbitler in Ile cclcton ofra anisiflc. as Wvitii-
omît proî>er design tlle rttlsc cuirrents gcnerated i1 Ille iron or Ille
machine tltrougba lack of magnetie balanice nccssarily restaiti 1

excessive hîeat, basd regt8lation atîd iow efficiency. ansi epca
ix ihis truc in te inditotor typ cifdyiaino. Tltc principa.l reason
why one or t wo of tltcaider matisacttlrer% ofalt eriatinig<dlirns
have adbered ion achine5 hasving nlolving %vire instead ofaclopi.
ing the inductor type, 1% tuai most inductor d) namo.x on the
mamrket have extremcly bad regulation, and ncccss:..riiy. througis
liy.ýiere!sis losses, low efficiency. Titerefore, one or two oU the
larger manufacturera are stili adhering Io the old type of' movitlg
wire machines, obtaining gragulation througli complicated com-
posite windisrgs, rectifiera, ec., and of coursýe rctairaing ail the
attendant diadvantages oU snch construction. The mnechanical
and commercial advantage4 of Uic inductoir dynamos arc %O
obvions, hnwever, tiat a machine overconiing t objctîions
mentioncd should nicet willi thc approval cf ail tîsers. fi k-
possible to dcsign an inidtctor.eliternaior cf sticla construction that
perfect inherent arzidtlaio1 within two me cent. cars bc oblained
for ail ordinary ii.tîC n oad, sucli as ilirowing on or clir the

lattps il% a thlîctre, ciîrciî or anmy large butilittg, say -,i0 laitîlis
t'il a Iwo0 ligltt achinie, aid jîroîioriiotally o81 larger s s, lit
fact , fumIIy otio*tIllird tif thle calîacity ot a itacîtimie lias [)Cela cut 0i11'
witl a mnomiltary- fluctuationi of bît aite andi otto.lalf volts, the
lIeedle scttitîg hiack inil few secotndsu stanidardl voltage.

ThItisk far dloser tîtat inta on: obtitiod bt'fore wiili isittictir
aIm' 4atr, antd aitsoutly tioes nway witlt constanit attenttioni8

the rîteott (excoîî: for change in sîtecd) ;îfter the dynmttio atid
flte is ai workilig îo:îîîorut tire. Titis ks a strolîger claii lisait
cati bc iiude for te tompott 1 osite %vouat ma;chitne titiller ste o istiai
%vorkiîîg conîditionis. Now, ltow vais tiais <'cse ittltor.mtt reguilzîtioiî
bc ohtaiîtod ? 0:81' iii a tmachtineo tavittg magiotic symintict ry.

Tis i% thIe ku'v sutte of dynmoît t'sîg:il, anîd if Iackiîtg iti ami iii-
dtîtoralutermtior, t licut thirougît t ho irrcgîtiar amction of tsltt iag.

snet mi flux thIt difféorent part% cf t te iroit frain aud th armiat«Ire
core xviii rosti flot, coinîuiicatitîg tii lient to t(lie wiîittigs of tble
aratu-ktre and fieldi couls, rendcriîîg ilwn) incap.<ble o!f carry'tng ai
a ricasoîtable icîtiporature tce fîmîl tirretit lod thai Ilte tcross
sectioni of coîtîtr îîrovided wotmld oil:crwisc :ullow, antd in 50811e
nmachtine!s titis wastt l ilingitmit h'lat lita-, bcoii coiiî itntetld t Ille
bearimtgs, caîîsimg tîtoseo overîteat aiu nleuessitate shiittiitg dowit.

A mîachinec witltout mtagttctic svitittty wyul ove: lîcat at eve:1
liglît loads, tîtîs provihtg tic raile as to tceniporatire, wlcre.as a
mîacinte of propier designî wili resstaiit lractit'aily contat iti
îenil>raiture at ai loads or mtttif the calîacity of tlie collier wvitsai.

ings is fuilly attaiutcd.
1I'o suni gi,, tiget claint isanlade iliat tlie successInitl ynanmo or

mtotor (followinig iii design tige lîresemit rcogmiizedtl tîtorieS of
mîag:tctic chtange%) ltaving bîtt a4 sinigle, fîamei i eîlud ccil, il
niatters aloi wlîcîier the mîachîine bc for altertiatimîg tir direct
curront, is yet to bc dcsigttcd, and titat auîy single coul mtachtine
is aund <ili [li defective, iiicllicientt, reguiate badly, overltî
tirouîgli Itystererix, and thai a two.coil itîductor alteritator tif
îîroîîer designi overcomols aiIllei objections :îîcaitiosid.

Thtis tiievry <vas eiitiiciatcd b1' us as fair back a-4s is8, antI
lias been teassc-,rtud i printead latter we have issxed ai %ever.ti
lator i>eriods, and witec iL is alil extrenioly simple pioint aloi iii an>'
case clairrncd as original wiîî the writer, as it lias evideitly bcs,î
recogiîized by desigtliors of itultipolar mtachtines, perliaps, iîow-
ever, inadvcrtadly, as the uise of theic îtltiîîoiar typeor of ieldl
origiîaliy arosoe froin the desire to obtaiîî I% %laet! and anti-
division of curretît iii commiutationi of dirct cuirretii machîines,
yct iii Ilie iîîdîctor type ofaltornator tue tise of allure itans une
field lias laetsî oitirely overlooked by ail manuîtfatcîmirerb.

A nmachine t'inbod>ing titt ver>. clu'siraiîle fe %taire of tclose iii-
licrent rcguiatioiî is nos iiatîuif.îcmired ina Torotîto hi> the L'ilited
Electii Compiany'. -iii:ed, :îtd Ille corrcitîess of Ille tllcory as
licin st.ited is proved b>' tîte fact tliat titis nmachtine ie liîrattc.

aliy noa niagnetic lîcating iii the ordiîîary %casse of ste teni iiifile
irait or steel of ay portioni of the frangie, isidcttor ora:riiiature
dore, in facs, utîder test at overload, i Ilîavittg becs, assister 30
degrecs Falîrenhîcit above surrot:îdiîtg attisiltre afier a pire-
viotîs full iond rails of foîîrtcîî fleutrs.

PERSONAl.
Tute congratulations of tuan>' friends.are bei:tg extendlcd tn Mr.

W. A. 'Martini, sot'rctar. of the Toronto Eictt rie Lighi Comtpaniy,
tapota hIe occasion (if tais rt'tent iitarriage Io MiNs Blowling.

Tue cxuhiîors in Macuîiiitr> liall :ai stet laite T1oroio li ut nra
Exhibition jircsentod NIr. 'r. 1iCvcrxfiu'ldi, chierf tigiiicer oU the hall,
wudîi a bdrooi st ai ai tc1cireNN, cxlprcxiv t' cf tais' kiniitss -and
coisideratiion during tlte fair.

Tite trw lias laets ret'civci iii Mosci rei f thle mtari iagc iii
Etîglaîîd of Mr. Etteic% G. Cokcr, ii.B., StS. ssîtutlroft'ssor
of civil enîgineering iii McGili tiuixersiiy. %rf tsrantI Mrs.
Colcer werc cxpcttd ta arrive iii Motitreai about tue enîd oi
Su'pliembcr.

Mr. jobi J. Y'ork, Bie îgioro ieIoardl (if Tratiuitldinîg.
Monreral, lias tendereul hi% rosagnattîti, Io accepii a stignalasr poi-
tioîî ai the Si. I.axvieuîce Stgar Refinier>'. lie lias licen succeecled
by fais brother, Mr. 13. A. Y'ork, wlîc for Uic pasi ftour ycatrs lia%
been inspecior for th I3oilcr Inspeýction and Instîrance Company,
of Toronto.

Mr. W. J. jolînsuon, late eior of tue ELertrical W~orld. oU Ncw
York, i- aI prescrnt on a touîr arouinl star' worici. 'Mr. Jolttiston
saiied front San Fralicusco, site first ,na.gcs tif lii' jouriey bciig
tlte llatwaiiatn lslaiidNanJ jap1an. lii tige Orint, Korca, Cina,

ManiIa and Java will btc visttctl, anti aboutit %,x wteks liasseucl iii
Indix. Tite entuire trip wtill ticculiy atiout cigti. unttihs. and ti.
prises visits, id Egypît and Ttirkcy.
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