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Electrle Light Lino Wire
- .~..Incandescent and Flexible Cords

Anieanite. Nagnet. Orna.e and
Annunolator Wires

Gables for Aorial and Underground Use.

U.. S. Factory: AIHRicAN4 ELEcTICAt. VORI<S, Providence, R. 1.
New York Store: P. C. ACIRRMAN, Agent, mo Cortlaind Street.

Chilcago Store: F. E. Do%4olloit, Agent, 241 Madison. Street.

r

Manufacturers wiii find il to their advantage ta use the coiumns of the
ELECTRICAL NEWS in Making announCcMeneS.

THE COST 0F STEAM
To decide which type cf boier wiil produce stcamn at the iowest cost,
il is nccssary to consider the cost of the boiter, the evaporation of
valer per pound of fur.l and tire expcnse of kceping the boier ina

ivorl g o re.

Compare our boier, the "NUMFORI> INPROVED." wilh a water
tube boiter. and it wli be found that aurs bas the advantage in ail
thesc points.

00ST: Our boier costs less on accotant of ils simpier construction.

EVAPORATION:- Our boier is intcrnaiiy fired and therefore more
hecat Ù, absorbed by the %vaîer. The water circulation, an important
factor n ciaporation, la a.imiiar ta and probabiy morç rapid thasi thrai
of a wvaier tube boiter. Tests made by disinterested pariis wi the
sanie coai resuited in favor of our boiter,.

EXPENSE: The furnace of a wvater tube boier requires reiining
with fire-brick frequentiy, a large item of expense wvhich is flot re-
quired with our boier.

ROB8 ENGINRIIQH Co.? [IM1TM.MHERS1t, N. 8.
Plea8e mention the. CANADIAN 1ELECTRICAL N FWS when orrespondint with Acvertsore

August, 1&»9



MCQRIUCK TURBINES
state your

Requirements
and

send for
catalogue

Funisbed for
Completer Power Plants,

* and eut
* Guaranteed

IZeî,r.ents a loiur of t.a-an.-h itÇri.k I iu,îe. ssîh ,.r. mdA k Iy.whieI .. t e,:ulaîng .eet. 1 lie
TutitIie StI-aft iý iitr, 1 .iw. týI 9,1 à 7 , - k.- ( eî,a.

0u.iir ý fiîîî.le ilîi. %,0e.~u . LI, l. andl nr l'lit .,f s, in, l a i ii.. ,iîî.î. R4 Sa. r.îiiîeii.. 1Ir leaIi, * a .iî i '..iii. ( La.
l -et Ia' Ir.a. laiei a t , i mi.ile,.

S.MORGXAN SMvllIH Co. - OIPA.9 U. S. A.

... JUST PUBLISHED...

THE

CANADIAN
HAND-BOOK
OF

STEAM

By
Williain
Thompson.

AND rc elr

ELECTRICITY

170 Pages-Illustrated
In Strong Coth Binding

I e .regaýt.'ry .ha îimr arc dîteil .~a. '

e..4î~I.,îifuc prî.iaî~ iao le..i iîîleîacs

i .. we,.or ulxI hiu il-iuLe'y S.eii., diuie

tu-iy -f Electricity ;ind ii>iîe inî.li u iii' ed
vgIi.îîîiers lie tiudent i, Ileli~ b> r.dli ,ii ' i a

inir e piii>ite aO'.iu.iflI.if. iithes 4 %flje, tan:id i,

.-. u1îpcd iîli knîoîuleîge %îîffiq iîîa a.> eiiat-le linari tu

1.îisuc lik re..crdie to any fatu)lier cxe,îi.

Price - 50 Cents

The C. H. MOIRTIMER PUBLISHING CO.
ot Toronto, Llmlted

Publisbeîs,
TORON4TO - CANADA

LIHTAN
ARC
LA1VP

FOR ALL CIRCUITS
Constant Potential.
Constant Current.
Alternati ng.
Railway.
Power.
220 Volts.
Write for Catalogue.
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SPRAGUE ELEOTRIO CO,
NEW YORK

"Lundel" Generators, Motors, Fan Motoýs
Interior Iron and 13rass Armoured -Conduit
New Greenfield Metallic Flexible Conduit

CANADIAN SALES AGENT8.-

JACK & ROBERTSON

T Ill h îî ,%t lvcrfec g 1Fuc li e uo n r an di Snok e C on stnî,,er littlie World. Endîorst' b>' Ille be%t sti.tster llItcCttiic%, <'n

ginrers a1nil V0.11 i%ers in UIl country. Ever>' mlachinle lt

011 %vith a guaralic to conliiie o.. of mtltoIc aind a1 saving oI

froni 10 to :o' lui fuel. Cati bt' u%ed on any furnace. P>atenît

nighît% for sale for Nout Scotia, Newfouîîdland, anmd a1 nuinhcer oi

Ille staie% of UIl L'Ilion.

For ftiller partieillar4 apply to - wi

GFTE 3ff GO., Toi'oito, Ont.
FOOT 0F WEST MRRKBTr 8TREET

STOKERS For Sale CMIEAIP. Wiil Bear Inspection. Good as New.

IF YOU DID NOT SEE,
WHAT YOU WANTED;

at thle convenition,

JORtN FOFRMftN
We Keep
Everything Eleetrical 644 Graig St., MONTIj.PL

'et.

BOlIER FEFO ~ATER PURIFYING SYSTEM

JOIINg~CDOGALL- Galcdonfian Iron Work5, MONTREfML, QUE.

The Smuoe Nuisance
and B3ig Ftiel Bills

THE REOPATH-RElD
AUTOMATIO SMOKE CONSUMER

The JL)BILEE
N.B. Two JONES' UNDERFEED

JORN McDOCJGALL
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GABLE LAYING FOR CHAMBLY TRANS-
MISSION LINE

Till: accomlpanlying plhotographis ilinstrate at somle-
%vhat novel ilcthod or Iayilng cabie indter unusuai con-
ditions. As may be known to the readers of the

FIG. I.- VICTORIA~ jt'ill.EE l ii(E -i, IF ''E

C.N%).N Ei.FeTitc.ui. Niaws, the Royal lSlectric Co.,
of Montreal, for the Charnbly Manuitfaictturing Ca., have
instaiied the eiectricai cquipment in the power bouse of
the hydraulic deveiopmient of the Chanibiy Manuifactur-
ing Co. at Richelieu village, on the Richelieu river, 1 6
miles froni Montreal. They have aiso erectcd the
transmission fle bet-wccn the power bouse at Richelieu
;înd the city of Montreal.

'l'lie hydraulfic developtrent wvill amoutit to 20,000

hi.p., with a head Of 28 feet. There hiave hec» instailedl
four gener.stors of 2-,000 capa,.ity each, so dc.signed and
wvound to generate i12,oo0 volts, the latter voltage
being the pressure at wvhich the power %vill be trans-

iited Ici Montreal by incans of a clupiicate polo fine,
eath fine consiting of 16 capper wvires of No. 0O 13. &
S. gauge. Before reaching Montreal, howveer, it is

nccssary to cross the St. Lawrence river, wvhicli is
spannied at this point by the recently conîpluted Victoria
jubilee bridge. This bridge, Witih approaches, is
approximlatelY 8,750 feet in length.

The transmission, cabies for this section of the fine are
laid in a w~oodcin box placed on the sicepers, on a level
%vith and four fcet ont from the steel rail. (Sec Fig.
2.) Each box is designed to contain sixteen
cabies.

1il placing these caibles, the somewhat titiusual mnethod

T, 1899 N o. 8.

of laying theni b>' mens of a locomotive and Ilat Car.%
wvas tsed (see lFig. 4). Pour flat cars ivere Ioadlcd witli
recis, cachi reel conitaining i ,ooo feet tir cable, and theti
jacked tup into position, ready ta liay out. Thue caille
wvas paid ont over a1 Speciaill &Slesîd CiLt irOn .ShCaVe

22 iichie% in dianlicter, wluchi was
care itiy shrouded to avoidl ans'

z injury to the Icad sheath. Thîis
¶ " s-1-1eae.i' s shOM liwil' t Fig. 3, wîik h

ako. ,shows the cable%, two in

niuriher, being paid o'ui. 'l'le
ends of these cable% being %e-

>uel iashed in position in the
* cabie box, the locomotive and

~~ cars were thes started amnd kept
* movang at the rate of .about four

miles ani houir. The cable paid
ont over the cast ira» sheave,
rail brick to the rear end of the
car and over two wvooden roilers,
suitably piaced, thon dropped into
the cahie box on the inor of the
bridge.

Twvo reels of cabie (2-,000 ect)

* were laid iii ive mlinuttes, 11% ac-
tuai counit, and iii eighit haurs

.00KING HANT. 216,000 leet of' caible %vas placed iii

position and ready for jointing.

The major part of the time was constumed iii iaading
and unionding cabie reeis and running backwards and
forwards for iaying cribies. A section of the type
of joint uised is shown in Fig. 5. Great care hiad

Fi. -T.s ..îso LSE %IVER Jk OR. itl. mi tnî.-
SîigoVI . Box i oit ,.î..
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t,' liet. îsed in iaikilng tiee joinit% ou" alctosnt (Il stock tif $7#15,800- leavillg Rî balance toI go tO credit Of
Ill hiigh v'isage ol t Thsnisan. 'e caille wtas profit aud los tif~,.2
si.dt* b% tlle \\*;t%ihurms V, Ntioeil Nlig. Coi., tif Dui- 'tring Ille % ear S57,878 %va-; expenldet oni nie% riant.
cv%tcr , .I%.1nid tilnsI%t% til a ttîre tif .1- titinedt Thse total planst ks tnow t'aiedtl ilte collpany's stage-

Ij.p~r c til .5cItl%%.%Vtit'il etiia-.one.

II N il. (n i Il. 'V' S. g.tssge. mcittlt:
miti S.1 of iiecr toiisuoasd. *liik;

caille 8%Iliatde t' o 1is.gd. test LZ ~ '

tifi .lx v(111 fo ~ot r tit lIotir, ani
a lircakdows tcst ti f < volts..

'l'lie casille ik prtiteetef. 1% il mire lt. Wsii t ~u3,ss ussIîs '~î
I eid sh'1 3i 32 ~.I.ztit'k, * îc iof tit nilt a l e-ILI llil ng

15 seci as ki% (iti ina n h t ioiie, t'tir Isle ruca%tintist lal ise lt!
tif pure lcaJ wotsld sIot lie %oi Isalile fil ers stamii/atIioli
frotîs %ilrat ion of tIlie bridge strîset sire :i% %t'osii lie mie'

tllimliti%ttl oltitiu aluJ latl.
\VC are isldelîttd igi MN. .. A\. fllctit, tif Ille Roy.si

F'it.. k*'5Ii, 8, "55t'i O tA .

IFlecti k tipissipas, ioprsni sîsperiritessded ts
isitaiaitrstif catille, for oîlr illustrations.

ANN UAL MEETING 0F OTTAWA ELECTRIC
LIGHT COMPANY.

1111- anîs8ti meeting of Ille Ottawa EI."ectric f.iglit
L'osnpvasv wa field last nlionth. '1here wvas a1 large
atteisdalsee of' flsarelicîiders

'l'ie .ltnîsal report tif Ille directors stated tisat Isle
rcei ense frontu ail souirces for Isle y'ear eniding .Apri) 3,

il8iqq, WV.s Itî (s5 'l'ie expe.Nses tif Operatuon and
msai isiît lice, wvith initerç!t otiIle bonds, etc., amiounlted
to Si s , --68. leav'iiig a net surpluas of $48, ;46.

F101n1 this suirins a dividelnd Lf 6s per cent., or
f*4'5 or tlle v'ear \Vs-t) as paid 1n tlle capital

1-',h.. è 555 INt. .NA5>Li 5 t tNt. l'msil Ot T.

.4 t C')5 .. i>t.

Ilsesît Ut $1, 20()-438. Th'le report %vas adopted, andi
Ille board (if' dirctors re-ciected as f'ollows 'rT
Ahevarni, presitient : i ion. E.. Il. l3rolson, vsce.presi-

dent ; J. %V. McR:îe, tmnagitsg director , 1 lous. 1".
Cliesniow, I)cnis %Itlrilly, Jolsil contes and F. 1'.
Brolssoil.

*rite iisisusher of incanîdescenit ligists incrensedl by Ille
iargest figusre for w1y year in Ille cosnpany's lsistory,

nanîiieiv, l'Y 14-1s42-. *'he total iltimiber of incanidescent
î;gllîs 110% il' t'se is 77, 255. Trise are lighit iinsîser 62 1.

I t % isiturestissg to note Ille growth of tlle tttiher of
liglits in use, natwitlhstatiding whlici Ille gas cornpassy
lias cositintsed to flourili. Thle foliowisig sliows the

growii in Ille eiecîric colmpanyvs business silice Ille
start*

1 zo 4 . 14.3 440

4%-7()7 41>5

57, '41, 530
3'

2

87

0

,%Il î'let'trh' pliant ýit't iit'l M r. Kt'h h auîd sItit'etl ini Illei buid-
iîîg ol the . lrttt0as waterwcirk% ;iIlroîis Omis.. was btiriledt 01
jiîn,' :7111. 'lite Io%% is alloutt S2.oo.
Of'5 ile nîany casttloguîes %çlîiclî retch oLîr deJ<, miiont Irc flaire

attractive and, e;trei'îlIv coîîi1iled th;î ise i~.Iet lle ht Sp)r:.gtie
E5Ic'srie coîîîîasb', .1f Ncv. V>ork, a1nj %elitt lis lv ilicir Camn.idian

age1i1s. Mes s acik & Roheriîsoi, tif Niomtretd. Thiese ilîcluile
Ilesut't.idelt Nitot.ir C.'sa.îogfle No. (>5, UIl b.îitctt Fan NMotklr

C algeNo. Ob i, .tialogue Noi. (>3 O tisle (;reelîiielîî lexibtle
NIelallk Conduit. Catalogue tif Elecinie Nlttors for l'nintiîîg

ti.tbt'>încsî',ant the~.'r.luct and Ri)guu)t'ce' Electrical
Btulletinî. lSc.e,tlî :ii giuierouitistrtti of' tItle rn:ny Ines of
,Žlectc.i gttt% niantîldettured by the Spîrague Cotîis'4ti, tiîc

ti<.tklets c'oîîaisî valtiable fable's anid articies 0f itit to Il
imert %f %tîct ajptitra tus.

j'

,%Iigtit. li414)
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ltraih Office t f its, CAwAtitA% F.tttcTkicAi. Neta
New Y'ork LIe ltujt,linîi,

AN'0TIlIFR TMSSIiat'tJE(~T.

A kt moct la abroad te Ilte effect Iliat a %ytlidîcate i. te hie
forîtted for lite litmrpo-6e oi iîîataliiîîg ai lectric plantt aI iltiaut.
hiarnois te gencraète anti Iranlimiit cuirretît for liglit astd power tb
Montreal. I.eveLI-Iiated buiîteti. itten extre..a lite opitnion lht
lucre is sin mooiti ai itresent in lui. city fur additioîtai enteritrise..
of titlis chanacler.

Tue Motreal .Street Raiiway Cto. have orgatîiied a bîand oi
tlutiician.. lo accotîtpatty trolley excursion%.a witicl are a favorite
iorttni pieastsre-takittg inititis cily oit sttîtîtter evetligi.. T1ire
btaudt occutpy a car speciaily suîitedl to Ilîir rqtrttn.,and lîcat
tuse liroce,.iioît. Atiter inntovation is a rar wilth fle word..

IBabebgal To-tttorrow,' ittrmed ni incantdescet lamipl, atliea.ritîg
it titrce litses acroasli te iront.

Trili% consp:îy are fitlitg ut).a buiding oit Clietîteville sireel as
a i.ttb...îatiotu, witit aleant boliers, englues antd tève rtary trai..
formter%., frotnt wltiel betlt direct aîîd aitet'riatsng s irrenl %titi lie
stipplied. Direct current u% rcqmîired for lighinîg tuse Temtple
busildinig. Tite %teaîîî plant mviii not be uî'ed exeept it lite event tif
lite operalioti of lite gengera!itg platnt ai Lacinue beiitg itîteriered
with by ice, a%. was lthe ea..n la..t wutler. The witîd blowisug lu a
directint couîlrary te fle flow ofiltse waler cau..ed tite biocking lit
oi the tait race wlith ice. Titis, it coniîctiosi with lite irazil ice
wlsicî inrstted on lite surface, grealy redmtced tue iiead ni water

sand iii lle degrce lite attpply of Jttrreîtt. Te avnid a recurrettce
oi titis difficuly, tite cotttpaîîy are slow costlruclistg a groin,
wiih la expected la ureveitt lite binckittg ni lite tait race by lice.
Stepi are :îlo being laken te uver'nitte lite difficîîlty ari..itîg frot
ancîtor ice.

SIEF.TISÇ OF ROVAL Ei.ECTRIC SItAREtIOLI)FRS.

The animai meetinîg oi tite sitarehlders ni lte Royal Electrie
Comtpany iras btcld it Mosntreai oit July istib. Tite mîanager, %Mm.
W. Il. Browne, made sonle explatialîoî. iu regard tt) lite opera-
tions ni the coittiiy %inica ils inceptint and duriîîg lite pat ypar.
lie explaitied chtat, lu lte elccîrical bttt.',inventive g %tvi as

suo prohific tlit lite plaît: or apparatisa for itîattiuiacluiring electriciîv
i.oon becaîtte obsolete. Ilence, duîrisîg the existence of Ili
com;îanv$i,Soo,ooo nieqmipm.it lîad becoînle tsisi rstt
sedied by Improved niacItincry and siltteîods. Tue wiioîe oi that
$i,Sooooo ltad not been wriîlett off, huit $6oo.ooo lu $Soo,ooo
had, aîîd, wite Ihere was certaiiiiy a mtillion dollars iii Ilte
nominal absets wiîicit was greally flot ini existetce for atty practical
p)ttrp%.. lite Ihoight te propser thiîîg Io dit was to disîtribute tuse
lois overa numberoiyears. a..tlîey lîad becu doiîîg. Slpeakitîg
of underground conduiits, Mr. Bmowue ltid tite tlinge was. conîiug,
and too they miust meet the tecessiîy. Tie costoitolal coiîver.son
irom poRe wiring te cotîduitb woutld be St,Soo,ooo, but clatire
conversion was nel sîectssary, as lu soutie ni lthe resideittial
quarters it was not called for. lie explaisied chIt, siotwitlj.ttnd-
ing the large oullay for cndusits, the exîte:ises ni maintenatnce
wouîd bai ifficiently redutccd ta pay the itercî oit liti! outtay.
lie -said liateaniospiiere of 'Montsreal hll been filled for sottie
Vears ntto ouI> wilb clectrici:y, but wviil lite idea ilit electri<'iîy
wouid bc made for alnînsî nnlhting, epLcially wvieî tlite La4chine
Rapidls contmericed doiug lteir worlc. Ilowever, titis idca lîad
beiti, tu -.omne extetît, exploded. Titc Lacinîe Companty lucre
stifTeniug iiieir prices.

Tue aitial stalemet pre-,enîed howcd lise gro'.s receipits for
flie Year teobe $1,81:3,770.87, and rite expendilure for labor $79t,.
4S6.58, leavinir a balance of $3--2,284.29. Ater dediucing
interesl and fixed charges anîouniîig te S54,6oo.si, lime it
revctîue for lie yar was 5267,684. tS. Duriuglitue am 38,603..
33 was %pent ot1 ia'ClorY equtiutett and $84,782-03 on lighitg
%tation%., lises and gercerai construction. The report slated :

IlWitl contracts now ici iiand fornmotive powcr aud lthe incre.Is.
ing laver witli wiiici lite use of eleciric power is regarded, it
sceitta reasotable te anticipatte itat dusring hIe comiug ye rm therc
will bie ftthiy, if not more than, 2,50o htorse lxower in capacit>'
additional demand for cuirreitt for niotor-j iron the alternaitg

cttrretît tiystei. Silice May 11.1t, î8yj, Iliere glas lit-ti cotîtîecied
willî lite allernatinig clîrremît systeliatîdi slow lu nnltoseri,
agi clectric mater of 45o loitc powuir caliaclîy operiititg ia punifs
lu the Si. Ctîegoside pttittfig %talioni of the 'Motîtreal %Viles- andI
P'ower Co,., for te itpply oi water to (lie citizen%. of <lie iiuîi'iv
pialitie.. adjoitiing titi% city. Titis. i flice Iargesta electrieally drives%
iitttiiiiisg piatie a far establislied il# thet world. Thie '«S. K.C."
tuotor 1îî'rirtitiig ltit,% work wtt.. biilt ii lthe 'liof oatnd attpiglied
hy titis conîp:îtty. A large ginchtîer tif coul ract- for liglits and
timbtrs al lîreet i l attd art! fur liodlc% of lève oir mtore r.

Thie aieîîtît, mrrelît %yteîii for ligît antd tuoltors is o
uîpe-rtcdt Ily electrie <'tirrent ' nbtaisîed irotît the water likiwer
geîîeratl ig plat, receîît ly' cnttîjleted, of tlise Cilttîîbly Mttuîtif.te.
tuîrittg compatv ou1 tite Richielieui iiver, oppoxsite Chantilly Cati-
toit. TIti.. plant, both al the getîeraîitîg %talin atnd receivilig
i.tal ion, lia 4ail lîetil teqnilliwdt Iy Il S. K.C.'* aliparatt4 mi.. itde lu thle

4altopal tiil. cit ti f tii cuîtîpiaity. The font Il S. K. C.« getteralors
itit.llcti iii lite power hiomte ai Richlieiu. each it ,Oio hors#-.
igtwer caliacty, Ilise largeat uacutine. of the Icind ever mtade aiîy.
witcre, idicate tlise extetive citaracttr of tise etlttiliieiit atnd tise
greal tîîatîtiacturing caîîacity of lise fattry."

Thle foliowitig directors were clectedl Ilire.icetit, I.icîî.-Col.
J. A. Stratliv ; vice.lirt!%idleit, Nir. I. Forget ;ditectors, ..r
J. R. âMu.ker, Jatuges Wil..otî, ili Bilrtîel, F. L. Bite, l)at idi

0wtttg to tise ilitîes'î of W. Ptougît, %vise tm tin liarge of Mr. R.
E'. 1'. 'rtttgle % shiplîttîg Watrelitoise u 08 raig street, Mr. A. E.
l'a> ne, tratelitg repre-t.iative, lia.. ret'etîtly beeti temixir.rily
di-ciargitîg the dutlies oi lite poitioti.
Tue ntatices of Ilîrce of tue leadittg itotelli, forniLd or iticatltde.-

cent tassi li%is otît co titicuoîly every iliglit frotit the toitif
the buildinigs. Sevcrai ni lite mtores show attractive sigi.. (if lite

%aine chanceler. Ili tact, clectricity i.. conitg more and mtore
îtn mse ilu titi%. City for advcrti-tiug putirpoaca-.

MNe.srs. Fred Thitottîon & Co., .. vit make à .. îecialty i repair-
itîg electrlcal apparatus, ltaiie tecetîtly retimnveil iront Cîtetiteville
%trcet te 4No. 744 Craig %trècet. Tltey slow occupy ittîprovedl
pretitise.. anîd a bailler location. Tlîey have etîtered ito a cnot-
tract with fle Wagtner Co. t0 keejt lu repair %everal litttdred
W'agnier lratîsiorîters itsttlm.d it tii city.

M r. R. E. T. Pringle basî. rî'cetîtly opetned a tîew sltippitg ware-
itîte oit Craig street -a fiîulr...ory buîildintg wticlî li.. btent fittedi

titi for titis pîtrpsse, lite %tock bciuig caremîilly cLt-..ihîed atnd con-
îîactly arranged. The ret store niu Si. Jatines atreet will lie
coutiîtied a%. hctcnire. The Craig i.treet e.%labli..lîtiett i.. iti
charge ni Mr. Rougis, wiîn, 1 regret te %ay, lia% oi laIe beeti iii-
caîtacitaîed throigi ilines't.

PERSNAL.
Mr. lienry Wt. Tru liai% rcsigtted lus positioti as. itattager tif lite

Ilenpks Ligie, Ileat S' Ilower complan>, Hialifax. N.S. * attd Ili.
beett sticcceded by %Ir. Robert Paslexur.

Mr. Donald RZoberîson, %vsli te-. ben illttified witlîlite Granid
Trmtnk Railwav for %onme tlinge, li.ta rc..igtîed,. b accept a po..iti.tit
witli tlte Montrm'ai Street RatiKvn-y as asalalatit Io Mr. F. L.

WVanklyn, tige mîatnager.

Mr. llarr>' D.mltot, who ai ette fitie reided lu i.oîîdoîi, ont.,
lias recenity b2et appoxitîted superititt'etit oi lthe Akrn Trac'tioni
& Etectrt. Ci)., wltu.tli olieratcs lise%. Ia'îwe<'ii Cletelatd ilItd Akron
and iront Akron to Kent.

MNr. Nelbosî ('rautr,, astt tieitittelitt t tif tise Montret
Street Railway. i.. :hout to removc te Glagow, Scotlaîîd, htavaug
acccptedl lie potlu' ai ..tlciinteîtdetit of lise Ctlagow Corpor-
atlin Tramways. Mr. Grabtiî hll charge ni lite tleu'tricatl
equipmnetît of lte Moireal rmail. lie lia% rctitly inveiîed a
%yteni for tiiawiug frozeit water pie lîy ienn. ofielectricity.

MNajor joln William. gal; andi clectrit' liglîl ittapector for lite
L.ondon ditrici, wito <lied ai L.oidotîtitiJJuste 24tl, Wa.. il li% 73rd

)-car, and wtt.. wicy knont and niiîcit e..îecmcd. lie wm. horst
in Birmintgham, Eiîg., andI %crved twu'uîN'-olîe vcur% ii tlle Royal

Artillery. lie cagne te Canad% iii ib 5,erved duritig tlle Feuiant
Ratid oi s866, atnd was promoted te tîte ollce ni Major, retiriîîg
oine: yeari. ago. Mr. William..i %vrveil Itle city ni L.ondon a-& ait
ailtermati, retiring ilit8i, wlien lie wat aîîoiîicd gas inap)ector.
Wilîest the cleciricnl isîapcuiosu dciîartamtt wat' ot'gai7edi, lie
tînderîook tîtese dulties tor hms district it cotnncctiotî witt lIt ni
g.ts.
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Au1.mb, ta WIs observe that the Dominion supple-
.01A setrc. mentary estimates contain an appro-

priation for an automobile mail service
between the post-office ani the Union depot in Toronto,
It is understood that a test bas been nriaide of a wagon
propelled hy electricity with a view to adoptiîîg that
motive power, and that the resîmîIts were very satisfac-
t.,ry. In the pat the advocates of automobiles have
experimented more with gasoline ami oil than with
electricity, probahly owing to the greater simplicity of
the former. At the prescrnt time it would appear as
though electricity wvas about to take the leaci, and that
it would become more generally used for the propulsion
of street vehicles. The former heavy bat tery has givrn
place to one which is much lighter in construction and
at the same time mort rigid. It is worthy of note that
the battery invented by Mr. Stili, of Toronto, bas been
favorably commented uipon by experts as meeting ail the
requirements equally as well, if not ',etter than any yet
irivented. This batiery is îîsed in the vehicles manufac-
turcd by the Canadian Mfotor Syndicaté.

glotrc&y Pff1wTat great amount of space occupied in
Uotcauy r«ii steam barges by the boiers and engine

bas; caused Blritish merchants to turn
their attention tu the substitution of electricity for
steam for their propulsion. A Birkenhead manufac-
turing firm bas, as a restalt, recently equipped a new
vessel with clectric power, and bas thereby greatly in-
creascd the carrying capacity of the vessel. The
vessel is claimed to, be the largest one electrically pro-
pelled in the world, being 75 feet long. The battery
consists of ia Headland storage celis, each of 29) plates,
9,1' in. high by j2 in. broad and one-half inch thick,
separated by ebonite separators and placed in a lead-
lined box, 16 x ai1 x 14 inches. The complete ccli weighs
four c%%t., and bas a capacity of 2,000 ampere hours at
a nominal discharge rate Of 300 amperes. The vesset
as propelled by a twin-screw propeller werked by twe
4o h.p. electro-motors, eacb taking a current of 150

amperes ait a pressure of 2oo volts. A flopkinson
series-parallel controller is used for varying the speed of
the vessel. This is manipulated by the steersman, and
bas five notches from slow to full speed. A reversing
switcb permits tht vessel to preceed ahead or astern ait
each speed as desired. There is a winch or small crane
on board, worked by an 8 h.p. electric motor, and taking
30 amperes at 200 VOltS. It bas a ,eparate controller
with three speeds. lit is said that the vessel greatly
surpasses in speed boats of equal size propelled by
steam.

MoRtE than ordinary interest bas been
Irbe Odliud P hw n h rjctt rnmi lcr

pkat. hwintepoetttrnmteerc
current from Ragged Rapids te tht

town of Orillia, for two reasons-firit, that it is the first
long distance electrical power transmission in America,
if not in the würld, to be undertaken by a ruunicipality,
and, second, in view of the original intention te use
aluminium wire for tconducting purposesi Tht contract
for tht entire plant was let in January Iast, since which
time very littie progress bas been made. A few weeks
ago tht contractors, finding tbemselves unable to carry
out the work, wuthdrew froni the field, and placed the
counicil under obligation te re-let the contract. Just as
we go te press it is learned that tht award bas been
made te Mr. P. H. Patriarche, of Toronto, at tht sum

Atigiiîat. suq
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Ofi $7 1,000, white the original contract price was $i,
k)oO. Mr. Patriarche bau given ample sectirity, atid has
agreed to have the plant ready for operation by ' 'luzm-
ber ist next and to substitute copper for aluminium
wîre. In ail probaibility the electrical and hyd.ratifkc
apparatus wiIl be et Canadian manufacture. The pro-
grens of the work will now be watched with keen interest,
as the contractors have littie enaugh time in which
ta complete the undertaking, more patticularly as
the transmission fine must necesssîrily pass through a
rough section af country. The members of the cotincil
-ire no doubt welt satisfied that copper is to be substi-
tuted for the propa'sed aluminium wire, as the efficiency
and utility of that materiat is a knawn quantity;
on the other hand, it is ta be regretted that this
opportunity to prove the advantages or otherwise
of aluminium conductrirs is ta be lost. With copper
steadily advancing in prîce, the electricat interests should
(aster any step toaking ta the substitution of a
cheaper materiai, with equally good conducting qualities,
and thu,. encourage the development for electrical pur-
poses of the many valuable water powers af Canada.

ATFENTio.N is again directed ta Niagara
ng, aeP" Falls, owing to steps having been taken

during the past month which are likety
ta resutt in the further development of that immense
power. Upon representations made by the Ontario gov-
ernment, the Canadian Niagara Power Company agreed
ta surrender the monopoly held under the agreement of
189.-, in return for certain concessions. That agreenient,
as is generatly known, gave the Canadian Niagara Power
Company a manopoly of the water power for practically
one hundred years, at a rentai Of $25,000 per year for
the first ten years, afterwards gradualty increasing ta
$35,000 per year. During the intcrvening seven ycars
absolutely nothing was donc towards developing the
power. A new agreement with the Canadian Niagira
Company hans now been entered into, the advantages af
which are that it does flot embody an exclusive franchise,
and that in place of an annual rentai a tariff of rates has
been decid;d upon. The company is ta pay, for the
first i80,000 horse power develaped, $Si ,ooo per annum;
for the nekt io,ooo horse power, $i per horse power
per annum additional ; for the next io,ooo horst power,
75 cents per horse power per annum additional ; for the
rcmaîning power develaped up ta ioo,ooo, horse power,
So cents per horse power per annumn additional. The
agreement, which is ta remain in force for 50 years, con-
tains clauses giving ta the gavernment the right at the
end of that period ta re-adjust the rentai if such a course
is considered advisable. Shoutd the gavernment and
the company fait ta arrive at a satisfactory agreement on
this point the change in rentai is ta be decided by arbi-
tration. At the end af the So years the agreement may
be continued for two further periads ai 20 years, the
rentais, in the event af the governmcnt not demanding
a change, ta remaîn as fixed at present. it wvili thus
be seen that should the company develop anly 20,000

horse power, the revenue ta the gavcrnment would bc
equal ta that stipulated in the former agreement, namely,
$25,ooa per year. The companycdaim, hawever, that it is
their purpose ta develop too,000 horse power, from which
the annual revenue ta the governiment would bcSl>7, i00.
From the standpoint of the governmient, thcrefore, thc
new agreement would secmn ta be preferable ta the aid
one. Another point which must bc considered is the in-

terests ai the cities, towns a~nd villages which might b.
benefitted by the developmient af the power. Viii the
new agreement hasten or retarirthe commencemient af
aperatians ? It would seemn only reasanabte ta suppose
that !he competition which is naw moade permissible
woauld ti.id ta cauçe the company first in the field ta cam-
plete its works, and thus, by supplying the demand for
cl8rre8lt, shut ou8t competitian which athcrwise would be
encouraged. It is a source of congratulation ta learn
that wittiii the past week Proiessor George Farbes,
F. R. S., the distinguished electrician ai Landon, Eng.,
who was cansulting clectrical engineer for the Cataract
llower Company during the construction ai its warks on
the American side, bas been in consultation with Mir.
Rankine and other members of the Canadian Niagara
Faits Power Company relative, it ks said, ta the trans-
mission of power ta Taronto. The Ctatement is given
out that it is praposed ta devetop ioo,ooo, horst pawer,
at a cost af between two and threc million dollars, al-
thouigh it is improbable that any definite decisian has
yet been arrived at. MIr. F~orbes hans just returned irom
Egypt, wherc he spent eight manths preparing plans for
the develapment of the water power of the Nilc river.
lie is about ta leave for India on a similar mission.

ELECTRICAL MACHINERY IN JAPAN.
TaiE United States consul at Osaka says that the

manufacturers oi electricat apparatus in the United
States contrat the Japanese market.

IlElectrical engines are imparted framn the United
States, and they are giving generat satisfaction. Tele-
graphic machinery was imparted into japan dtring
1897 as follows :

U.nited States............................ $,3om
Gireat Britain ......................... a,102
Gerniany ....... ....................... 6>

But iittte canmefrom any other country. The Japan-
esc government owns bath the tetegraph and telephane
service.

IlI is said that considerable delay has frequently
accurred in the execution ai orders froin japan for etec-
tricnt machinery in Europe, and that, in consequence,
the American market has been given the preference,
with the result that the superiority ai such machinery
bas been fully established. The more direct communi-
cation between the United States and japan, tagether
with the lowering ai averland freights, should stimulate
manufactvrers of mach;nerv ta ;ncreased effort for this
market."

UIGHTING THE PYRAMIDS BY ELECTRI-
CITY.

A rî.AN is now said ta be under consideration by the
British government for the lighting ai the pyramids by
electricity, and tht installation ai an electric power
transmission plant ai 25,000 horse-power. Tht plan
involves the erection ai a power generating plant at the
Assouan Falls on the River Nule, and its transmission
over a distance afi oo miles, through the cattan-graw-
ing districts, whcre, it is thought, the provision ai
cheap power f rom this source wilt permit the building
ai cottan factories. Part ai the scheme contemplât.--s
the lighting, fram this source, ai the intcrior c( -ridors
(if the pyramids, and also thîe aperatian af pu. ping
miachinery for irrigating large areas af desert lands
along tht Nute. It is albu stated than an American
company is likely ta receive tht cantrait for this work.
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TELIEGIAu n ad TELErHnON
]REPAIRS TO SUEMARNE CABLES

Ily V. A. IIAMIL.TOt. ?...EE. ..Can.Soc.CE.

osY. of lise iostîîta'fat fcatures ini connection with the

repiair of submiariine telcgraph cablcx, mure especialiy i decli

water. i lie lack of aîy meran-à of knowing if the line i% intact

afier lise iwo enside of lie cutiductor are coanccted and v.hilst

lise joit and finaI %pjlice are being nmade. Vulc.s xpecii lire-

caution% are talcen, thc danger of te cable becomting lcinkcd and

brolcn wli;l%î thc operaliurn alluded 10 is being performed iýý.

imminent. To slip a filial Nplice in deepî waler suime luundred% of

miles fitom lanid, ami oui arriviîig in port tu find Uic cable broken,

wiîerc il ww; Nulipxed tu have been re1iaired, is mortifyittg iii

lise liigit degrec. lialpuly, NucIt cases arc not of frequcul

occurrence, but lte fact oflUîcir happening ai ail is suflicient to

.uuiggcxtlitse ncCxlity for N.ome Itrcventive zieaxitres.
A %pecial type of cable, or tie ordinary kind %pecially prcpared,

shiottld bc provided. a leuiiglt of wlîih could bc Icept in readincs%

t0 be ll1liced on Io tite ses end wlîcn te cable is liftcd and fousid

0. K. 10 lise %lente, wlsen, insîead of btioying tl'c old cable, a

îîicce of te -qpeubal type NIîould be splied on and pais! out to a
iufficieni distance Io inNure a good eid;ng cabie, wiîici sh.,uld be

buesyel Ilend tup.*
Communication wiîb i itheore on the other %ide oft le fault

being ei.tabli'.lted, and wlîile thUi process of filling iii lise gais i%

beistg trccccded wiîb, the calie ii ie tank miglit bc cul a flake

or îwo down and lie end pax'-.ed up and spliced 1t s pecial
cable. so that the latter would taise the bonîore befoère the slnp

reachied te cablc buoy. The final %lplic Ieould alien bc made

on thectwo paris of %pecial cable, %ih .4lictild be free from l te

itjirngV. objcct;onable (rature%. of lise ordinary typc Ilit arc su
fable 10s become kiîîked.

A% sîrand cable. i.ucl a-i the t8ôc9 Atlantic type, wiîlî a liard

acerving of %pun.)arn applicd over lie nîaiilla coced wires,
would affurd an excellent formri of ýsecial cable and one tat

could bc buoyed -end selep wuit lerirci safcty.
A%. an in%lancc of whai lia% beeni donc in thîil direction, il niay

bie mcntioned thai tlîc writcr. ,Nuggci.tion in respect lu 1îreparing

a c.tîle for buoying in tise inanner tndicated wa% ,.ucce%..tal
carricd out duriîîg a Jeep i.ea cable repair in îSSS.

The cable was a Itempen one and was buoyeti Il end up - ini

Ctkto fatltos and in s9661 failbums Io lise westward of longitude
:.Osn one oecca-sion ilit buoyed cable was ft for tierce dayi.,

<iuring %hulticprio iltodeol a frei.lîgale wiitlunipy sea, con.

dition,. %%hicIt would i.avc told liard on the ordinzgrv type of cable.
If te detail.. of a former repair Io lise -. me cabl.-to the wesî-

ward of tuse îpos.ilion !tamcd above-duriing the ycar xFS: were
givelé. tc cvidcîîce would amply î.ubiastiatc %ii. ,.lalcmeni hcrc

msade, tIsalise danget % and difficulties cxperienced in rep;tirisig
operalions in deep walcr aie due in a very large dlegrcc tu the
type of cable cmpî1oycd.

Titat i ie%%bject ile of no ordinary imtportance is evident front

the faci iliat Ille reptair'. 10 lige 1569 Atlantic cable during tise~

Near 8 N..; ccxilaover La >0..

An accotent of iltosc repiir% would bc aninlere'.iing antI in,.iruc-
iÎv ,lor:, but as lite %titjcci tif te Iprccnl paper i% not oif an
lîi%îorical cltaracter. the pariiculâri. ofîlte o1 lilons mentionerd
casse rei.rvctl fer a miore convenient cai oî The question
îîuw ii. wliellîer thc faci of a cable breaking wbilit lice final a-plice
i%. besitg made cans li known on board te zlitp.

Carcful bearingi. of uIl mark buiovi will %omeic-îme indicaic

sisal îlîc cable liai-. s..cred on one -.Ide of the bigles. a% lite i.hip
mxy ieu driftil oIIf line, but tii would îlos occutr if lite %Y-%.el
wcrc bow on loa a currcui setting aiong the lise oflcable. Il hi

been a comnion piracitc ville %lie wriîcr dîtrisig rpIos1 cables
in ilhicls tc working current %va% iotficient ici tender- the i n-
dit atns favorable. 10 tise a icleîîlone in circuit uih a c6U <of %vire

--.knouvn a'.Gi wire findcr-ilie coil bing îîlacrd longitudinally
aanthte cable, %.o tîtat lite %ignais4 in %he belter- could be Tex,,

on te teleîu.onc %%Iti1sî lie final -.plîce wa. being =udc in lite

cetic, aniîse tct if lite lisse bing intitciLi~uld be lcnown. Blut

oit long cablc'. oin %lîich lite %vorking cuitî i% iou freble to
littotduce in.iuciÏvc e< ,.tlcIo t0ender the %Igmtl% audible
ent the icleihohnr, ,.one amp1 lification of th!% meîiiod ii- necresxarv
and the f.illowiîîg sîgli ix herefore %ubmiîîed.

Augutel M»9CAt4ADIAt4 EibECTRICRAU NEWS

if wlten a filial %tlce is being mnade, a long bigit of lite cabl,
were cuites! aratind a suitable tirei, provided %ville a coul of ut-
x-ulated wire wit a sensative galvanometer in circuit, by using à~

battery power stronger than te ordinary working current, et

would be poîsible, by mcans of preconcerted ignals front eacit

station, te ascertain on board te sitip wlttler lte line were intact
or nol.

WVitit regard 10 îIiecoil of cable, tittre would bctte difFiculty iii

straigitening il out wlîcn tlie lime camc for %xlping the biglt.

In offecriiîg these suggestions the wriîer desires ta expre.ss ltà,

regret tat circumxstances 1îrevent lus entering mbt details et
prexent, butl ie laipies in a future conmnunication ta Nublmit furtîter

ptarticuliers on lise subjeet.
IIAt.IIANx, N.S., Juue 2ist, 1819.

SHORT-CIRCUITS.
l'are & l'are have disposed of lise business of lite Citizt..*

Telepiune Co., ai Granby, Qîte., to lte Btll Telepîtone Co.

The ralepayers ot Almionte, Ont., will vote on a by.law on Sels-

tember 25th next tu raise $30,000 for tite establishiment of an cec-

lrÎC light plantt.

The Dominion govcrnmcnl bave just awarded lite conmrat for

lie construction of a telegçraphs lne on tite north %bore of lte St.

Lawretnce, from the Romaine river eastward tu Baie Ctau,

Strait of Belle INIe.

The North American Telegraph Compainy's lise dlong te

Kintgston & Pembroke and Bay of Quinte railways lias beenl %old

to a syndicale, and ?tr. %V. Batîfield has been appoittted mntager.

The company jîurpose cxtenditîg tirs lines.

ie btà%iness nien in the couinîy of Charlotte, N.., purpoe
eNîablt-hîng a telepione lise. taking in St. Andrews, lenficld.

Beaver Htarbor, Deer filand and otiier poits. bMexsres Connours

lBrus., of Ilack% Hiarbor, and Calit. Sanmuel Dick, of St. George,

are beltind lte scheme.

During the past twelve monndes extensive imptovements to the
Great North WVestern Telegrapît building, corner St. Sacranient

-end St. Francois Xavier %îrct, ?4uuîlreal, have been tender way.

Titeare uow compleied. The building wax origitîally con-

.%trcted in t587: by te blontreal Telegraplt Co., and was con-

sidered one of lite moçt ,.ubstnsial and itnp)osing business %.truc-

turc,, bu Mlotîtrcz. About one year ago lte management ret.aivcd

10 remadel and refit lite Nititlure in a tuanner %bat would put il

abreasl of the limes. Tlte work was donc niosi torougliy, but

wiîhoîtt înîerfcring witlt the companys bu4iness.. New :ysients

of drainage. plambutîg, ligiîting aud hii;g bave bcen introduccd

and an electric passetiger elevalor put in.

MOONLIGHT SCHEDULE FOR AUGUST.
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PROF. R. J. DURLEY.
i'iportrait on1 tluis page ks ibat of Prof. R. J. Dutrley,

B. Sc. (London), who bas recently been appoisited ta
the Chair of MNechaîîsicail Engineering in MeLiil L'ni-
versity, Miontreal, as successor to Dr. J. T. Nicholson.
Prof. Duricy rcceivcd lus early education at the Modern
Sclîool, Bedford, Eng., a school whost; history goes
back for considerably more thans thrce centuries.

PRuOF. R. J. îItRLEV.

Ulion leaving, lie entered the engineering departmient

of University College, Bristol, and worked there during
the session of 1884-SS. White here lie sectired one of

tie college scholair.-hip!s. lie gained a Gilchrist

scholarship at University College, London, in i8S5,

and studied there under Dr. Alex. B. WV. Kennedy

during the sessions of 88-6and 188()-7, spending a
considerable portion of this timie in experimiental ivork

in tbe laboratory at tbe college.
At the conclusion af the course NIr. Durley took a

very highi position in tif the colle.ge examinations in

professional stubjýtcts, and in 1887 lic passed the exanli-

nation for ilhe degrcc of Baclîclar of Science oif the Uni-

versity of London. On leaving University College lie

cntered the tvorks of Earles' Sbipbtiilding- and Engineer-
ing Comnpany, 1.1d., af Hlil, and servedl a terni of font

years, apptenticeship as a miechanlical engineer. During

this timte INIr. Durley spent sonie mionthis working oni

boiard tiiose ships of the Rcyal Navy iliens leing enginied

by Enarles' con'pany in Ii. MN. dockyards -.t Ilembroke
and Devenport. Front 1890 10 1894 he remained in
the service of the sanie ini, and wvas emiploved iii de-
signing marine and otlier niachiiery of vatied types.

In 1894 Mr. Dturley wvas appointed chief lectures on1
niechanical engineering in the lil Municipal Tachnical
Schools, wvhich were then being cstablished, and lîe was

responsible fot the artangement, otganivation and

equipiment oh UIl workNhops andI labotatories of bis dc-
partm-sent. In I-SI4, on accephing the appointmnent of
assistant professar of nichlanical engineering in MIc-

Gili University, lie caime ta Canaîda.

Prof. Dutley ks a WVhiiîworth scliolar sud lias on two

occasions reccic:vd Millet prL'.es for paliers preented by

1dmii ta Ille Institution ti Civil îiiiîcr (n taîl if
wliicli sciety lic is ans assaciate meinier. Ile is alsa

ain as.%saciate mcmhber oif uIl Canladiani Society tif Civil
Engineers, and lias beeni a ilot infrequent cantribt-or ta

tic ptocccdings of îlîat body. The wotk donc fat MIc-

Giil Uivr i v Mr. I)urlev, a', Dr. Nicoltlii's assist-

anreceived academlie recogniitionl as't V'ear, %iel the
dcgree ot" Ma.Ister oif Engineering -.vts conferred tipon
hinu by the uii'ersit%-.

THE MARTIN AUTOMATIC REGISTER.
is, accoîîîpanlying cut showvs the Martini .utomlatie

Regi.ster. Il is the invention of NI1r. F. W. Martin,

station superintendent for thte I lanîlton Electric Liglit

&-t Power Co., H amilton,. Ont. The register ks for
plotting the load curves of' the différent outputs of a

station. 'l'le illustration shows twvo pens working
over a scale of amiperes. Tl"ic pens use different color-

CdI inkilwkh ake thelnu distinct and easy to trace.
Onie can lie plottîngr an inicandescent while the othiei is
pllottîng a1 powcer load. Bcsides being a reference for

tlle office tind t0 keUep on1 ite, it kS a check onl the
swîîtcl-board attendant, as the clîarts niove over a roiler

%whîch ks geared tta a dlock aînd keep the charts nioving

atl the saine rate as time ; flie pens resting on the chart

record the load, and canl Ie moved l'rom leit bo riglit ac-
cording to the v'ariations. The charts are laid off in

ii minute readings tinless otherwvise wvantcd. The at-

tendant cainnat record the reudiîîgs. as is soinetimces

donc, by jotting down several readiîîgs front nicimory,
and if1 Ille laad docs floi change a key ai one side is

knocked down, and wvill mark hIe chart at tlîat lime,
provingr that lie was ont duty. 'llie register carnies a

supply of Chanis wlîrnch are on1 a rouler tunder the large

roIler, and are cithier passeid out at the back or rolled
on ta a tlîîrd rollcr, if desircd, andi taken out whien

puttang in a ncw% suipply of charts. The register cans

tben bc lockced tit b3 the foremian or superintendent,

and the attendant can only get acccss ta refUI the pens,
wbiichi will mun about a week withautt reffiling.

Mr. Martin bas given the wvork of designing the new
niodel ta Mr. W. A\. Turbavine, and wlien fiis-lied with

Tsu. 1.îTx.iAt AT I<.IsTi-.

tlle illpro-venlients, it wvill ILooik vcry neat anîd attractive,
fittcd witlî a Seth Thilmas ciglit-day dlock, and iislicdl

in white nickel plate. Patents have bectn applicd for in

several counitries.
The accanîpanying cut shows the anc tliat w::s i

aiperatian atl the H amilton lilectric L.îglit & Ilowcr Co.'s

sta-ttin duting the Canadiani El1ectrical .Associationi con-

vention. Its tuseftnlies wnas readily appreciatcd. and

scveral orders. iwcre place«d. .\% lie wvcll klawil statîtul
mnaget put il, - No stattiont cati afTard ta lie witlitoîut

*n~îIiuir 1 1,.'ît.r Cal r..lgein u

.%Iigtlt. 18(y) CANADIAII ELECTRICAI1 JY13WS
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Forms Accompanying Paper on

CENTRAL STATION ACCOUNTING
Fromn a Busines Standpomnt.- By P. H. HART.*
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AN INTHRESTING LEGAL DECSION.

.Nîr. Juîstw~ic~ d.c rccntlv g.îtc îis decisioni i tilt Sîikrior
Couirt at Momtreal ii ami iitertc%tilîg ca.'c in wliclî lime Royal Elee-
tric Comîp.îmî were 1îlauintiff. aiîd Mîr. M.atirice E. DNavis defemîd-
-li. Ilis jmdgiiiemi ini ftal w:.4 as. follow%'

The, tl> .t Ilettrit io.cijîmî V4. MNat1riCe 1". I>aLVi., ci RI
Fttiii Ille. :001 tl tir~mgtmi , I S4qý, 30 tIolc3h 1~iuI898, litfs
%tilljillit'l .fidit w itIi CIc. i liglit for tiluCiruml%! i It i

the corner oif Iilitscand Ottawa -,treets. Montl accouit%
were rtiitlcret andi ;aid lit)ii ili.e 2ý;3iir Df I)imiber, 3897. %bouit

tlmc st tif Felinîîry foliowing dfmaitswerc liot ified tliat a
wromig prni 11 lî..d licen followed in ce tatlaiig i lie nivter
mc,îdi ilg%, anJ thlai t1e resîmlt itig immdr-clarges îtîîtcd 30

$3 >8.~,113> utnt f hiihîwas ;ms-ketl for. Thec tceotiiiitfcir
tie toîrrentî andi fiîilowiiig miotitlis 'vere nide un thli altered b isis
o* c.lcîml.îtmom. l)fmdiidcmmmd tic exitecfle of aiiy crror,

atmtii poiu i ci>e re filmsCd 30 reopI le p:i%t %ClI 1Ieîîîeît%. l'O avoid lit;.
gal msi, lmowve, Cr, a nitii hi w or t lie iàct thai but a hr.l4 t
iaiîed 30 tig tlic 11r.tqî M ienî thli di.' 1itit c :ro%v, theiy ofered i to
al &flet-.- in 1);t iif'% îc<toas thli fturem Titis %a e

andtl i lienm tante he p)resclit luit 30 recoiver $m 874.05. B;y
wa), ofi deenmc,, hl i. pleailcd iiaq Ille accouiit%, a!§ cIueti up 30
tlt-~ .531 tif fle.. umîter, ISCq7. uere iii accoriamce witlî ilie ccii.
tract, .111idui Islleh tender of S4o magie for the ,4ake tif gîcace
amnd ins% rviwcil a iiore lisait %tifficieit 30 covcr auîy lawful
iitebiedtiess. lIV uIl contrait huitweeii Ille palie is, defeîidaiis

agrectl iii taise and tise fîîr a terni oif not less thitii tsvelsc nionthlt
o7jtr miore, inîcanidescemnt lamps, the inistallain of wliicli sta 3

lic at 1tueir exlpcisc. The ciectrie Compiîany was to tirmislî is owuî
ielcer .ît a rciital of 25J .cmnt% lier ilttîil. viles, .u1îpear coveialits
i tlle followiiîg word'

ISajîl ligits 30 lic %îipp1lied by ilter, andîi we lîereby agrec 30

pit tîmr iflic ýmic a i %, centi per auiiptre liotir, thl blill Io le
reuîdcred niimlly, wlîicl i w agree te îîay lmpont Ille m.stl oif caci
amoit ci ry iiît h, for th li precediiig tiitiiitli'% ligît iig it tilc coiin-
îpîiîy' ofice in ti ci:y........... Shlîî tIie. muser Cease 30
regiNter lroiîgli amîv tefeet i it% maiîîifacîire tir bîreak iii its

uîmii I lleî,Ui Rtoyal Elcctric LCiiui y reserves thme rigit 30

,charge for %ucli îeriod (if tiosi-rcgisîry at sice saie rage as iliat
-ii wluiti sit uin eter was regisier ig i the situec of icli break or
interrîupioni. The .lccouits reiilered .. tated the last aîîd cîirreilt
readimig. tif Ille îîeter, amnd iliîîililed Ille différence by 14 of a
centi. Thîc restait, plIi. --j cenits ifîr reste of nicter, represented
ii inioitlly charge. I take a. i exaîîîîlc h ui hîsice for tie

F~or eltciie liglitiig frontî Atiguit -13, i8>5, 3 Sejîteuiber _,5,

1 re..t lii ieler rvgm..tet 35,800
l'rcî iii iitr regi..ier 33,6i50

AI t4 ~Cemnt lierumr. . . .S >

Now, ît cordmig 30 1îlaitimslt7% sous the amrptre lîours
regstervl iliglisi. Io lin,. aiî :îl tli'c îeî accoimit.. I o have
bvimm iloililc-i Lîcfcrc lîcimg muîiltilier! lîy tlîe price. hc cTet
wtilil hale c et to double ail tlle mîîosthilv sialiect. I take as

.aitc tîiillce lirt accotimit wlimeli ivas temideri.! aftcr tlle aI-
legeil iiti..tkc tif ealcilatmoiî hll lîccî dise overed;

Ftor eleciu lugiiuiig <rouit D.Celibeîr 2, 5897. Io J:iniuary 2%;,

l'rtcseiit îîicter rcgi%tcr 34.450
Previoii' tieter vregibter.........

.Iimuîîrc hiî. regs.iI2rccl 9.S40

A~t 1, centilier hotir.......... $1 ~i3:-(>
Renlî of mîett, liste iiomîlli at :.id. lier litiill Nts

1 It cw1aiîiîiffs4 jtiimuv 3133 tlaIlîliîig up of tic rc.gtstcrcd ampere
liiîîirs &til ulfr ami î.xlanatio tcif a "'iîiewlint lechimiic.tl kisiti.

A tramîsliriier of sti. s cî. ap.itity iiaui%nitteti a .. eccntinry
tagn fmrti clin jlafilIF mi l3.3 ,im r% ,ui i Ihi ehmi coced liv

thIe t liitr.î s. Silmlîrtm oflter witiii tIlic buiilding rcgi.tcr.
cil tiieti mîîîe lititir'.. liotl tr.ttisftîriicr and i tcter hll besil iii

tise diruîîg the lire% itîuis occtlllîaiîey tf a firni tif D). Rltclie & Co.,
ansioug site lîariîer: ii wliicli werv the lîrcsst defeiidaiits%. WVrn3l
btit few cxcciîtmeii,. tic coiil:iy liad i tibc 5., volt traisforicrs,.

The coi;aysimspeccors, i tlîcir report%', niatl- tio fieiîti1oîi.
tile voltage, if i3 werc 52 ;tlicy werc exîilcitt Io30 %0.~O if it 5c,
mo4. l'restiîisbly front the tacts iliat the tranîsformeir wa-, mi
canîged] atîd lhat wliile i tise lîy D. Ritclic & Lo. issu repot.
liait beeii mîadle of its voltage, Ille mîîeter rcadimîgs werc rettnmitî,l
30 tilt: office witlioît sîieci;l mtiîilon of ilîc.vtltage. Tuhe cmiet
clerk or tlc cotiis dclîartiieiît States iliat lie, ab a Ctnul.elicc.
teintle. _,d -ttîitetitetit%6 ti a 5.z volt basmt, %titi osily îmî Decemiiber,
1897, was il reportcdl 30 flic ollce flint tî 104 volt traiisforier %vit,
iii tise. Flue or six weeks JItr Ille fuit anda jîreîci)ddCu

quteiiees werc iotified Io tîte defeiidaîiîs. M. E. Davis gises tlî..
followisîg accotmît of tlie inîterview : I Oîc <if tue Royal Elcirit
Co.'s rclîreseîitatîues caille Io our estalsliiieît otie da> anîd toIt1

us lie liadt bceiî rn;kiig a mîistake ii Otur accomits foîr tlîe last two
1er. said, 1 lia ms a .%(ranige tiig ; 1 uîîly rcniîarked ycsuter.

day ti it 13 liotglît you wer! iaktnig îîîmsttkes, 1 hiave beeii cîîiîllaiîî.
ing of exorbitanit thres hle buIl are largc.' *Weil,' lie îcîilit.il

13 i% îlot tiat wc bave îlot been cliargmnig yoîi ciiotîgli.' 1Weil,
I aitl, ' tliat is %f ranlge, yii have bicei teîîîlritig 1buI1 liîîtlitli
amid if I liait ksîowt tlat i wotild îlot have liailt (lie lmglit- ; atii
tliey rcîidered amiotlier accotamit fur tlie fclluwiîig iiîîîîîît 1,
dotibliuig ltp the lrice, whicli wu retîmrid, iankiti îlnot correct.

Stibs.-eiltîeiitly, as kslrt:ady %tated, deeita ii. ie 1k 10e t
avoiding a law suit, offcred 30 acqtiiece lis tilt- demiiiîd foîr the
short tluneî winch I lic coiltract liad %tilt 30 riiin. Hut plaiiifTs petm-

stcd iii hIe belieft31at tliey sure cmtitlcdiii tlimse.ami past aci4otuits
rectified and doîîbledl in arnousît.

Upîen what tcbnical ba>is4 tlîe claini rcsîs%, ittd whlai effet:t cri
figures a ,ressîire of 104; toits muîa:cad of :a oiîîsdzr~uctf

.j2 volts, prodticeq, niay as well be staied in tie word.' of NIr.
.ossicr, îlasitiff's electrical etigisîcer and siiperîîtilmt. Tlic>

aire a-. follow!s
Thîe reason is tliat if oiie lanili bîîrsîeîl or a i'xl4:ci t .iiillu

pîower Maisi ai fifty volts uierits a clîrremît tu ilosu, Ifir oiie hicur
of 011e atilipere, a >ixteen Canîdic power lanîl, ai oîîc litimidreil %oit-,
allows ilto f0lowu but one-hlf ampere lier lîoir, comiscueîly tilt?
two lanils givîîîg tlie saisle illuinatiiig powuer stili regiter oi ai

amiperc iotîr iiter, mmi tlie case of fifty.voli lamllîs 0oe ainîîere
houir, in Ille case of a lititîdrcd-solt laiî, omic.lalf aiîere hîoîîr.

Thte statemelts do flot relirescîli tlieoriel;, tlîcy arc well-es-
tabhislicd scicntific facts. Blut ducs thms fuîll aeqîiicseceu cniîile
;îlaimiîiffs 30 jigniînt. Thîe anssuer liat, 3 bc it the c îg.tivc,
amrid for a îuiîiber of reasom(lis.

The comiîract exlicitly says iliat the lights werc to ho smiplied
by mieter ai '4 of a cemnt lier amîîcre liotîr, anîd if the niumer suc

30o break dowuil, thie charge was Io be at thîe saisie rate ai suhii
thie militer ivas registerimig ;ilte tiwnie of suci break or iterrimîl.
lion.

1>lamintifft now uamît Io base ilicir calculai ions miot oui anileragc
alone, but oi voltage alo. Tiîcy wanî to bc pid for the produci
cf iîtaniity. whlicli iii calledl :imiperes, andi of lire.istire, wviicl i.
called Il volts." Tite resttit gives tilt emlergy wliicli i-, caled
Ivolts." If tis wc file truc inient of titc contract, whIy suas

îlit a comnstant ratio fxcd beisucen voltage aîîd tlîe IMIper.Ige, as,
rcgitcred by tlie liier, wlîiel svas of a sîaaîi kiîîd, anid iii
conîsîoul, itîdced, iilversal tise, whlever ii traifonier stiglît

li Or wliy îlot ha.ve provided for îlaynieit by volts ins.tad
of lîy at rc?

INr. L.ockari, chiefelccticiai of the Monireal Strct R.umlss.t,
.'lates % u opinion in tItis effective way - I If « aîuî cairle antd at

lu.. wotîld sîîpîly mite cusrresît ai asiy lînice lier anulere liur, -ie
v,.luage dcs flot enîcr isîto il.**

Pllaintiffs intcrpretation of lIe conmmet, evcsi if correct, is îl3uî
cetniîly open in legal aiid scientific controversy. Ilavig for
eiglitectn nioiîiliu nol only acquieced iii, but given effeci to tlle
attîperage sueur readimîgs wiilîout referemice Io voltage, Ilte>
catmmiot slow have SIecaflcC perfcrmîance iltlmpOsed ounecuiaus
To state a îîrisiciîîle well kiîown to tîme courts, relief will îlot l'e
given 30 parties isho sleep oi tlîcir riIglits. DefeiidJanti, couuet-
lion wituî tce dibsolved firnm of D). Riteltie & Co. does îlot îîrejjm-
<lice ilîcîr posîtiiosi. Il-, contiract suas auxiliary le a local isll-
L.îions, and cosîiaimss5ome words îlot lîrcsent in thie one tnitder coît-
siîieralion, wlîich may or îlta>y îot lie of dl'.tict inulîortaiec.

Iliait llaimîtilTa as'.erteîl ilîcir îîrcsemît position at tuîe Otutet, i3
mtiglit unebeeui tileul t dirrendauits to dipute il more efftccively

ihmai t iicy caui din slow, or 30) have i3 torii li) or Io eertmlIllv c:tuîceh
at Ille entd ,îftsve tt-l'iths; or Io utandule iiîr lighils svitli'gmeair
ccomîouty of tise. Tue.actiosi is linîit.sed ss'uuu COsis.

Tliere ia tiîovcnlcni oit foot ai l.addeck. C.13.,Ilookisig sotuie
insbtallatioi cf-att clectric liglît plant.
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CANADIAN WATER POWER AND ITS ELEC-
TRICAL PRODUCT IN RELATION TO
TEE UNDEVELOPED RESOURCES 0F TE
DOMINION.*

BY I iO.S C. KL i..î., c~.;
AM~;Tthe m111ny partially dCVeloped resources of

Canada, perbaps there is none more wvidespread or more
far reaching in future results than lier unsurpassed
%vater power. The value of this lias beca enornîously
cnhanced, first by the expansion of the wood puilp
manufacture, and the introduction of clectro-chernical
and nictalhirgical industries for which this cotintry
possesses tbe rawv iaterial ; and, more recently, by the
revolution which lias been brouglit about by success in
transmitting the energy of water faîls from remote and
incoflvenient positions to tbose wliere tbe work is to
bc done.

ElIectrical transmission brings the power to the work,
and wlien tbe prime mover is watur, we have the cheap-
est power, and perhaps nearest approach to perpelual
motion which it is possible to obtain -one whicb is
always Il on tap," and, like gravity, maintained without
cost and applied witbout delay.

XVbile water power wvas at first the only substituite
for tbe windmill in new counitries, and its economy as
well as superiority bias always been recognized, several
causes bave contributed to limit its more general appli-
cat.on. Before the invention of the turbine in the first
baîf of the present century, beads exceeding about
seventy feet could flot be utilized on accouint of the
comparative wveakness an.i excessive cost of wvheels of
large diamieter. In these days of structural steel, and
IFerris " wbeels, this difliculty could be overcome ;

but, wvith the turbine the condition-, are reversed. the
bigher the head the Iess the size and cost of wheels, so
that the most valuable water powvers were the most
cbeaply titilized in this respect.

A previous check to the greater extension of wvater
power wvas given in the latter part of the last century
by James Watt's discovery of the steamn engine, wvhicb
by bringing the powver to the work, to the city, and to
the miine, revolutionized industrial conditions.

A still greater revolution bas recently occurred wvhicli
brings water power to the front again, by its amnalga-
ination wvith electricity, whereby its economical powver
is transferred to the %vork, over many miles of distance
upon a single wvire.

WVithin the last ten years bigh voltage electricity bas
been firndly established with annually increasing power
of extension, and this bias brought Canada into tbe first
rank of economical power producing countries. WVater
is thus represented by a power to wvbich it can give
birth, but ivbich is suiperior to its owvn, in that, wvhere-
ever transplanted, it can do nearly aIl the parent power
could do, as wvell as give light, heat and greater speed ;
moreover, it bias given rise to industries only possible
wvith abondant cheap electricity. XVbat is more im-
pot tant to us i.- that such industries are those for wvhich
Canada possesses the raw material, but whicb, without
wvater power, sbe could flot engage in.

There are important industries in which wve have for
sonie time utilized wvater power, for which electricity is
not indispensable, but which equally require large
amouints of cheap power, and are capable of indefinite
extension ; but wvhile these may not need the intense
electric current necessary for electro-chemnical industries,
they ivill find electrical transmission of inestimable value
in many situations ; while, for ligbting and heating
purposes, wvater power is invaluable to aIl].

Heretofore wve bave cut our spruce into deals and ex-
ported it to Europe, and more recently into pulp wood
and cxported that to the United States, but, manufiîc-
tured by our wvater power into paper, the raw material
wvould yield this country ten times the value it is nowv
exported for.

The extension of railways, combined with electrical
transmission, will promote the local manufacture of suicl
wvood products (including aIl valuable hardwood) as eari
bear transportation, thus giving the largest amotint of

Almimct (rom Pre&denti.l Adlrem tcad Infote the Royal Sutcty of Canztd,
May 23jr, s8$q.

local employnment, as %Veil as tonnage to the r.tilwa.y,
and delivering us fiom tbc position of Illewers of
wvood " for other couintries.

In order to pre.:cent more fully the recently enhanced
value of our Canadian wvater power, sonie reference ks
necessary to certain properties of' efectricitv, the ilotier
whicl bias happily been described a% Il tbe miost roman-
tic formi of energy I by WVn. Hlenry Prcece, C. B3. F. l'. S.,
in bis recent address as pre-sident of the Institution of
Civil Elnginzers.

Inasmutch as the cost of production of electrical
energy depends uipon continuity of output, wvater power
miust be the ideal one for this purpose, lit leafst int il
sonie clbaper power is discovered. lu sonie place.%
where steam is now tised for clectric figlit, o1her indus-
tries bave heen added to secure the more conitintious
use of the power in dayligbt bours.

The only quality in which any deficiey bias been ex-
hibited by electricity is for ligbthouse purposes, a lesser
power of penetration in fogs, in whichi respect it is iiu-
ferior to oil or gas ; but even this bias in tlie present
v'ear been more than compensated for by the successfuil
application of «' 1 ireless telegraphy, " ly whicli, in any
wveatber, communication between the sbip and tbe shore
can be establîshed. The shore,; of tbe St. L'-iwrence
fro.ii the Atlantic to the Lakes are lisied with water
power wbicli can bie used to lighit, in fair, or protect, iii
foui wveather, the passing vessel, to ring the bell or blow
the born.

When wvater is applied for liglit and power purposes,
its econoniy is always the important factor, but it is
chiefly to its value for electro-chcmical industries that
Canada wvill look to reap tbe greatest benefuts, because
in these it s flot merely a question of conipetition of
power producers, but one in whiclb intense electricity
bas the monopoly, and in the case of somte of tbem, as
in the production of aluminium, calcium carbide, car-
borundum, etc., their existence depends upon ample
supplies of an intense electric current, for tbe geniera-
tion of wvhich abundant and cheap water power is inidis-
pensable.

Touching electro mietallurgical processes, NIr. Preece
says : Il Every electrolyte requires a certain voltage to
overcume the affinity between its atomis, and then the
mass dcconîposed, per minute or per bour, depends
solely upon the current passing. The process is a
cheap one and bas become general. Three electrical
h.p., continuously applieci, deposits ro IbF. of pure
copper every bour, from copper sulphates, at tbe cast of
one penny. AIl the copper used for telegraphy is thus
obtained. Zinc in a very pure forni is extracted, elec-
trolytically, from chloride of zinc produced fromi zinc
blende, in large quantities. Cauistic soda and chlorine
aire produced by similar nicans froni commnon sait.
The passage of elcctricity tbrougil certain giases us
accompanied by their dissociation, and b>' tbe genera-
tion of intense heat. lience the arc furnace. Aluimi-
nium is thus obtained from cryolite and bauxite. P'hos-
phate is also separated from apatite and other minerai
phosphates. Calcium carbide, ohtained iii the sanie
wvay, is becoming an important industry. Electrical
energy can be generated on a coal field where coaf, of
good carolific value, is raised at a cost of thrce shillings
per ton, cheaper than by a water fali, even at Niagara."

Eastern and WVestern Canadian coal fields aire
separated by thousands of miles, but water power is
abundant througliout nearly ail this coalless region.
Our western coal fields are vast and their market at
present limited. If coal can be raised cheaply eniouigb
and the raw material for the work be discovered in tlie
neigliborhood, tbcy may giv'e risc to electro-chemiicil
and electro metallurgical industries withotit the inter-
vention of water power.

The commercial production of calcic carbide (acetylene
gas), by clectrolysis, is the discovery of iNr. T. L.
Wilson (a grandson of the fate Hion. J. M. %Vifson, o!'
Saîttlcet, Ont.), wvho lias establislied works on the water
powers of tlîe Welland Canal and bas shipped this
product ai round the wvorld.

The electric production, comimercially, of caustic soda
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:ard clilorinc i% tînder tite paient of Mr. l'rrnest A.
l.esetir, sont or tire secretary tif tire Gelneral i'ost-Cillice
I)epartineînt, ottawa. Thtis nianulactutre is nowv bciîig
carried on by a Boston company at a Newv E ngland
water power.

N 1IN'I N ..

Titere is atiotiier field sicarly as widesprcad as our
water pow~er in whncli clectricity is destined ta play ai
Most important raie, and titis is mniîing, wlîic?î i now
sprcadiîig over tite D)omnion wiîli the sanie rapidity as
the utilîiuîtion of our foresîs for pulp and papcr pur-
poses. Over titis arca minerais have beeil discovered
and in miany cases testetl and successfully worked, and
froni recent rcsults we appcar to be on tie flreshoid of
rcmlarkable dcvelopnîents in tbis direction, especiaily «as
so smali a portion of so grent ;an area has beeni pros-
pected sullicicntly for mining purposes.

For power purposes atonte, eiectricity is invaluable in
mines, and its ilînîtifarion,, uses (as entimierated by MIr.
Ilrecce) arc "for nÎoving tramns and for working hoists;
itliigbîs up and ventilates the galieries, and, b>' punip-
ing, kecps tlîem free froni water. 1 t or.erates tire drills,
picks, stanips, crushers, conîpressors and ail kinds of
tnachincry. The Modern type of induction motor,
having necither brusites nor siiding contacts, is free from
sparks and free frot dust. Electric etiergy is safe,
cîcaît, convenient, cheap, and produces neither refuse
nor side products." The Canadian mining districts are
well suppiied with watcr power, and ail the wonderful
eflects of cectricity arc availahie for us upon a larger
and more economical scale ilhai elsewherc. In coîînec-
lion with titis abundance of water power, and from the
fact that a large proportion is at prescrnt .ituated remL'îe
front presenit railways and present settlemients, the
question of profitable limit of electrical tr.-nsmission is
most important if', indeed, it lie now possible ta put -a
limit on anything conîîiectud with eiectricity, with or
withouit the aid of a wire. If, as repoteJ, Lord Kelvin
bas piaced the profitable limiit atl 300 Miles, this is suffi-
cient ta utihize lthe greater part of tite water power uipon
tite two watersheds nortb of the St. Lawrence river.

Professor EIiliti Thomson says, «' Up to the presenit
time il was practicabie to transmit iîigh pressure
currents a distance of 8-, miles, îîsing a presr-ure of
jo,ooo volts. If a voltage higbier than tîtat wcre used,
the electricity woiild escape fromt the %vire% int the air
in tire formi of snîlall lumlinous bitte liantes." As show-
ing how fair we are yet bellind nature, Prof. Thomson
says the estimiateid voltage froin a lighitning discbarge
range-, froin twentv ta fifty million volits.

WVhercver thte raw sitaterial for clectro-cheinical,
clectro-mietîlluirgical, or othier industries, affords sfi
cient inducemient, and the water power is at hand, the
forest wvill be pcnretratedt nîtcli maore rapidly titan lîcre-
tofore, and setîlemients adv'anced in newv directions.
Wbat cati bc donc ini ttis direction is best illttstratcd by
the deveiopnîient of a single industry ini thc wilds of
Minniesota nortb of Lake Stiperior, and adjoining Cana-
dian territory. Over fotur litindred miles of standard
gauge railways htave beeni built, tltrough wbal wvas a
trackless wiiderness in 1885, ta reaci irani ore heds;, the
ore front wlîiclî is shiipped ta Lake Erie and thence again
raiiroaded 20o miles mbt >ernnsvlvainia. Thtis oile buisi-
ness has, it mines, raiiways, docks and fleets of steani-
crs, rcquired ai investîtent (if S2io,ooo,ooo. and lias
led to as iow a rate, ht' wtr, as z cent per bîîshlî
for wheat hetween Chicago aad Buffalo, and 20 cents
per ton for coal front Lake Erie bo Duluth, nearly
i ,ooo Miles. One-itaîf of the citarcoal iron, and more
thaît haif of the pig irot mtade in tr United States.
is snielted from Lake Superior ore.

Thte suibstitutioni of electriciîy for -teaîti as the nMotive
povver ftir raî ,~ on many roads is regarded as mcevit-
able soonter or later. It lias already takeit place as
regard-, sîibuirban ilwas îotablv in Itl' case (Ir titre
Charlevoix< rcoad anîd Iliîl aînd \%-Inter railivai, wherc
Ivater is doing tire work wltich lias lieretofore bcren donc
by cl.The duiel obstacles to ani early chtange on the
larger ronds are the iîundreds of millions iiîvested ini

locomotives, and tite very large outiay required t0 cquip
existing steam roads with the electric system. The
principal inducement would be the passenger service,
owing ta the iîîcreased speed possible, il being confidently
stated that, vitli clectricity, a speed considerably over
oile hundred miles per Itour couid be attained. More-
over, literie would he entire abolition of the poisonous
snîoke whicb draps upoti the Pullman in preference ta
any coacl ahcad of it.

ýVhile the conversion of trunk uines would bc attended
with a cost wliici is for the present prohibitory, Ibis ob-
jection dotes not apply ta new lines, which may be
worked indepetidently, or in connection with electrie
oiles. WVien the limie arrives for such railways, water
power will bave -a field of usefulness of wbich we cati at
present form litIle conception. WVater wheels and wires
wouid displace tire coal docks, the coal-laden vessels,
the huge coal yards, and the trains required for dis-

îributing their contents over hundreds of miles of Unes.
An interior line connecting Lake St. John, on the

Saguenay, with Lake Terîsiscamingue, on the Ottawa,
wviîicb could ultimately be extended, via Missanabei,
Nepigon and Lac Seul to the Saskatchewan, would be a
coloitizatioti road, remioved fromn the frontier -one which
could be worked possibly altogether by water power,
and would open a virgin tract in wbich electro-chemical
and electro-metallurgical industries might: arise, as well
-as those connected with the products of the forces and
the Mine.

SPARKS.
Tite city ofllinipcg, Main., wanls tenders by AtiLîst i2tlt for

rite '.ttpply of twenîy niieî of wvtre for a fire aiarm %ystem.

The iiaitiiioî lBrass Works. of Hiamnilton, Ont., htave foliowed
rite exaitîîe uta mntter of olluer nmanuîfactutrer% ii Hatmilton atnd
,tts.'tai~ 111 tiieir facîtIrV a 30 l1t114 S. K. C. m'otor, wlticlt is oper-
ated b>' curreuî Croit% rite Caiaract P'ower Cotiltp:îny's Unes.

Vie Nelson E-lecîric Tramway Co. have just ciosed a contract
witlî rite WVe-sîKooteilay Power & Liglît Co. for lite %uppiy of
p ower for rte tuew streel railway i Neison, B. C. h1r. C. H.
liait ha'. een appoiutted cniginter-iii-citargeý of rite construction
work.

The Doiniîon Coal Co.. Capte Breton, N.S., are adopting
eiecîricily for the liîgiting of titeir mteN,aîtd htav'e 1tlaced an order
wiih lthe Caîtadian G.>itcral Electric Co. for onle of tieir stanudard
30o kilowatt direct connecied generalors, toget lier with switch-
boards and wiring.

Protîtîtuent Motutreal menu have madie applicaionu for a charter
to'rte %Vire & C.îble Comtpany. The capital ib ic0 le $,;oo.ooo

lit rteti tactor) wiII lie locaied in ,Monrreai. àfe'srt C. F. Site,
LBI. MeFarlane and C. il. Sciater, of lite Bell Teleptotte Co., are
a:îmoig tlle proinoters.

'The corporation of Fort WVilliamt are %ettîitg upi in tîteir new
powcer anîd putîtpitg station a new i8o k.w. S. K. C. machine,
wmtiî switelboard, etc. Titey art: ai-so largeiy itîcreasitîg titeir
uncatîdescent iigiîtitg. W'iîen conîîtieted titis will be one of lthe
iiiosI iiipto-date anud modern ele< tric liglit anîd waîer power
'.>'seuus ini tite Donmnion,.

rTe corporation of I)îî,daik, a "'hort rime agr, pas"eu a by.law
to raise Sqooo for lite purcliase of ant eiectric iighing plant. The
contract for rte etigines atd boiit'rs was awarded t0 E. Leonard
& sons, of L.otdon, atd rite commetc for lite clectricai cquipntent,
cotîs.istittg of a 3o k.w. S. K. C. generator, wiîiî switcliboard,
traîtisfrtîters. etc., to rice Royal Elecîric Comnpany, of Montreal.
Titir plant i% to he ini operatioi b>' Sept. i5th.

'The itOWnv coîttîcil of elrtiprioir. Ont., will likeiy enter int a con-
tract wmiî Robert Anîdersen, tif Ottawa, for lighting rte strects
ftir fi'ne vears. Nir. Anderson's pro1x>osilion is Io furnish twenty

lanp f 1,20o candie POwver at the price Of $42 per year,
at t. liglît tuie lown hall wiîiî 16 candie power iticande>cent

riîp' teti coi of i cenit per itotr, i0 per cent. discount. The
coiciil have decitied to take titis siepl in viewv of theur inability to
obiain îrcîi lite Airzîlîrior 1EIeitrie 1ight Company> wiihaî wax con-
%idcred a reabonabie price.

A tiiot coîtplete eiectric ligt plant lias been instalied by the
Biltiii Ctilutîbt 'Martine Railway Conmpany'% wa>s at Esquintait,
ll.C. Tis, t'nables the compa.tîy to dock or launcu ships just as
easiiy i iiiglît as inrte day, and makes it possible t0 carry on
wo'k oit vebels both nîght anud day, catibing a considcrabie sav-
iîîg toaitle owners. The plant, wlîiciî was istalhed b>' Mesrs G.
C. lEnton , ~iCo., cotîsisîs ofn a 2o i6.candie power liglîl dynamio.
Fifîv liglîts have becti ffiaced 'on ecd bide ofthe cradie, evcry
oliier iîîup bieatîgataciîed tcb a lonîg ,nstilaited cord so that il can

aitl' wlitrf auJ mloîttteti on1 «t tarriage, sg) titat iitey ean bc nioved
abiou:ti' lre as o a 1,0.rtidie powier st'arch'ltiit. 'l'lie light
frotil ii tati h' tIhrowiî Icro"'. che harbor Io ga;J lîp Illtet
ratlwa, or %%.lient sip arc o:, antd work v; procceding at nighit,
ttsed tg) gi %c additionai liglit to01ute work iîn. The company, have
awarded rte coritract to Mc Irs linion & Co. to instali a
dtiplicate plant al, the rtilway thuey are constructing at Vancouver.
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ENGINEERS.

111E ASSt'AI COVETION~.

.~rrauîgeneîîi i e tarîîg t'tîuipleî ion for i le asiînial Convtenîtioni
.'l lieabov ass~i tio lie fieldI il% lci lii on Tiîe"day, Weil.

noieay anda Tlitirirsv, Atigtlsi 15th. i l h nu'! 17111. Tilv sllnllers
oi'the local associationî are workiuîg earneiesly to niake the coni-
ss'îîîionîa ssîccess. lieites titi- îîstial bîsîesjaper% will be pie.
'.eîîed b>' Mr. L. j. I'Iilijî, tif *Itirtîisio,.tan othiers, aud tit Thur.,-
day Vecniiîg a bîanqsuet will bu' field al Ille w~alpcr I bouse, lii

whîui it n. exîîseted tucre wilI liena large itnmber of guests.
Front Mr. G. C. NIoorisig, of Torontoa, wvlio ks actinîg execîttve-

secretary, ive leait tfini the reliorts frontî tie varionîs asmiciatiolîs
uidicate int iliere wuI lic ao satisfactory attcîîdaiîce. Thlîe oramto
-onutîigenut, whlicu utîli cou priseîal fiuîeni niecrs, 15 ex-

,îected to leavea.t S.paa. ii. tin Ttiesda.y. Dclegates -,Iiottltl bliy
il sinigle ticket, and cilbîaisi front ilie set retary at Bierlini, NMr. W.

c-ielîlager, a certîicate sttinug tl.t t îliy were in atietidatice at
thie conivention. Th'lis will enitle tlin to returu fatre ai a
reduiced rate. Followiîîg ks Ille programmiîe

Tvsnm, Avo-t- t.il-i. -u ia . in- Recc1îtioîî ai Delegates
>!ayor's Addres (if Wclconie. ? 1). uni. -- eetinig of Coinîitices.

~V~î~~sî,tV At. îTII.-9 to 12 a. nî. -Gelieral lliî%iillvS.
1)h. nri. RSeaditig tif Plaiers and Discussions. Hesniiîg. -Opem

Air Concert b>' B. M. S. Bland in Victoria Park.
TîtitRsIiA,% AtatsT I 7T11-t) a. uub.-hhusiuiess tif COIî'CuitiOll

coîîtiiîued. : pi. i. -Electiomi of Oflicers and ailier Btusinîess.
4) p). sui. - -Banuîiet flouse ai WValper to tie Omeiers and IX.legatcs.

TORONiTO NO. 1.

AIt he anîîial meeting of Toronto No. i. field on %Nedliîesd;y,
just1e 2s51, tie followatng wcere electedl oicers for t'e >Car. Presi-

dlent, Il. E. Tcrry '.ice-Ipresidcîit, J. ltiggcitt rccordiîîg %ecrŽ-
tary, W'. J. We'bb ;fitauucial %ecretary, A. F. Bloume ;treastsrer,
S. Tliotupon face. 1; couîdicior, J. Baniîan ; doorkceper, W. finiî-
ter ; truistees, W. L.ewis, A. E.. Edkins and W'. J. Wecbb; delegates
10 conlvenion, A~. F. Edkiiîs, C. MoceJ. W. Marr, W. J.

Webb auîd J. G. Bain.
TORONTO1 NO. i8.

Torontoa No. à8 have elected ilie iollowitig oflicers: ; resideîît,
J. 'M. Dixoii, acclamation . icc.liresidclit, T. Graî:inî ; rccarding
secretary, Jos. T. Smnart, acclamation ; fîuîatîeial secrctary, J. J.
Richiardson, *cçlanîtutot; trcasuirer, 1'. Troweruî ; condiietor, I.
Riley ; door-bo6pr, Janies Iltuiclins ;trusteus, A. W. Vaticcr,
Josephi lighsoi and F. W. Farinecr; delegates, Messrs. Dixon.
Rit'liardson al14 Trowverî). A fwquiestionîs rclating ho enz;ne

coIîIIoiînd(ingi tboiler caîîstructi i andI lieutitig surface, and tire
Comuparatuve inrits of fiet, werc asked antd satisfactorily aîîswer-
cd.

1Inuiton absociationl ast nionili elected officers as tollows
T. Chîuîbb, presidett; W. Scuihlropce, vice-presidcnt J. Iranside,
rccardisig secietary; J. Carroll, financial %ecretary IV. Collins,
conductar; T. Carter, doorkeper ;trustees, 1". Stott, R. Petti-
grewv. R. I.macie ; aliditois, G. Ma1«ckie, IL Ilettigrewu W.
Stevens ; delegaies 10 cOtlvcutioil, G. Niackie, J. Irosnside.

Mir. Ernest S. Ilarrison lias establisliedi business a i 191 Tlistle
sîrcet, Winnipeg, iNan., and will iii future rejîresetît ilie Western
Electric Complany, af Chîicago. lie will give attention 10 edcc-

tricent consiruiction ati repair work of ail kinds, andI will niake a
spccialty of arnmature winding aînd iioor repairs. libe wviIl also
carry a comiplete stock of supplies.

J nst as ive go 10 press it is lcarned tient îlie contract for the
Ragged Rapid tranusmîission schiine for the town of Orillia ks
likely ta be awarded ta Mr. 1'. Hl. Patriarche, of the Electric

'Mainîtenance & Construction Co., of Toronto. Afier a delay of
several mantlîs, tic contract was Uîrawn tip by tlie Central Cou-
sîructioli Comîpanîy, ai B3uffalo, the original contractors.

Mr. Eplîrern V:îliuutte, of 'Montrent, was the wintier of tie
gold nmedal ai uIl Industriatl and Meclianical courbe at he Mono-
nienit National. 'Mr. V:uliuiett is provincial boiter inspeltar,

p)rcsideîît of tlîe Eiîgiuîcr< anîd Mucin lMuittial llenefgi s
ciatioli. and tlo a miiîber ai tlie Canadian Association tif St:t.
tionary Enginicer-i. 1île i% 110w foremanl for L.yîiburncr & Mat -
iliews, iiiecliauiia;l ctigineers, of Mont rent.

ENGINEERING NOTES.
As a he cuse aiili raîuî caiies oillte adiiiiouîi iii.' of

hIe dingraîn front tie sttenus cyliîîder tif li. air coiiîrt.s-or, a1
writer say s iiat he cliagrani shows o Il le ti dense opiens lie

tIlie colis lre ii ki laie, andti lerefore I lie adîik'sion i lie, so
tîtere is nîo tendI, iliereby uîîakiiig ilie rounud corniers u ererred to.
AUIll i noveilieiît% arc 100 laie; to lvercoille tliis. ailuice ilie
silc:tvc.

Ili a recmit Ilaîer by MNr. T. Messetiger before tue Ntirtlie:ti
Coasi bi lite oi Eigiîîvers atid Shli 1buiilers, a inlîcliotI ai
st religti iîg stealin pi ues st-as mleîtiusîîed. hi coîit cdte iii app~lviiig

a erics of clips (in twa lives) vtaîired logeilier, says tue
l1ractical Etîgimîcer. In 1 a - in hi pipe, wviih î oîîînd ieui
liresuire, 111ey have lîemi piiced i icie% aliart. Tlîey
have a %v. iillai arca >s sultlarC ith lu(2 inite% %Vide 11Y 3~-1 incihel
thlîclc). Onie adItaid.age t ia t iîe>' iiiibilt eclly tîll'er i s thli re-
st rictioil a a Eitiîr, ,I- uîstially a ruipture prodiuces ail opel'îlu
cxicndiuîg frontî laiîge la flange. Tlîey caul be e.tsily alîiplied hu
Uic joint% or braîîcl jaiîctiits, sheîiîeughe iecessarily weak
places in a range of îîipisig. WVc slioild ti iîk thai i lere slild
lie a large fieldI for ilîcir tie wlicre lirazetl coîîper pilles are titi.
avoitlable.

whly siosuldth le pîressuîre fluiciuiue miore ai (lite endu oi a1 lonîg
sicani mîainî titan ai thli boilers ? ks tire titlesiioii wlîic is i raîbling
mie of thie suilscnibcrs oi l'owcr. Tite ailswer giveniî k ilat if'
iliere %were rio floaw îlrouîgl' the piilie ressîîre at tlie fai' enît
woult be tlîe sanie as thai ai ilie boiter, atit waoult sîry as iie
îircsuren aiile boiter varictl. Steaîîî wili îunt flowv fraîîî oune poinît
il) atitIlr, tiosveî'er, willîoiîl a clilTerc,îce in lpressitre, :îîîil Ille
greaier tlie raie of 110w Ille grenter' iie difiereîîee of îîressîire re-
qîîired. Il tire pîressure :ut (lie boiter, ilîcti, were absoltitely con.
stant, ilîcre wouîld still lie a variatianil aiile far endu ofth le miaini
depetîîtit tulpoi tlie rate of flow, anîd if the boiter pressure vîtrietl
we siotultl havete ai d ofî c t i ei pipe a variationu wlîic wotild be
thle coînhitîcd clTect of the cliangiîîg boiter p)ressre antI tlîe
fluîctuîation dise ta tire s-aryitig rate ai flow.

FEFt» WATER. -Treatnîcîît of fectl waier by cîîgiîîeers lias
îîot, as a ruile, miet wvilît ail> great %uîccess, as a sitînîher of est-
pericilces iii tiîs lise iliat hiave beeui slîn tifp will icstify, blot
tliere a few tests iliat every aile lias-iîg charge ai boilers shioiîlt
be famular witlî. Tite presdlice tif liard or sofi waicr ks casily tde-
tcied hy tIroppjing a rit (Irtî;s oatbiula chiat 1118fias kOl'Ct ail

iliat .it cati possibly hld of goad sait sontp. The waîer will tusrli
îîîilky whitîe iii is liard sud reuliaiui clear if soit. %XtltI îo thle
watcr fromi five ta ten drolis ai oxalate oi aninluuîja inia test tube.
If carboniate of finiîe bc prescuît tle vvater will iii a short tile lire.
sent a clotided or inilky isliearauice, atnd ici al ew liouirs a lire.
cipitate will bc fatîntl ai he bottaîîî af tie tuble. Take sonie, of
tlîe feed waîer antd atît a few drop.s of niitrate of iaryta tir liariiiîiî
clîloride. If milpiliate oi finlie orsilpiric acid is lîreseul i t ttil
be sliowui by a niilky.-appiearaulce, anud lîy ite formiationi ai a white
precijiitate. If dccoînposcd aninial iliatier s the Cauise cf ai tlie
trouble iî wvill be sliawîî b>- atding a drop of preniagn.uue cf
potasli, wlîiclî will color tlie water a briglît violet rose
whcîî firsit addcd. f ctcomjîposed orgniit nianer is hreseuit the
colar changes la a duitl yellow ; if lîresent iii large uluantities,
lîowcs'cr, Ille color will in iiîe ciapîlîar. If, îîpon aldiiig a icw
droits ai solution of piruissiate cf îîoîasl, a Unîe color is îrtîtuiced
directly or aiter soutle tile, it shlows tli:fl iran is fieldI iii soluitioni.

To CovER IRON 1ttLi.EVS WVITII b.EtuTit.-Witii a giveîi test.
sio:i of belt nearly thîrce tinteîs as nritichi jîower cati ho traîismiied
by a leilîcer-casertcd ptilley as with a suîîootlu iroîl surface. i is
a comparatis'cly easy iîatter ta cemielit lethier ho tic fatce oi a
puuuey so Oin;t it will sha)- far aui iîdefinite lengîi of tuiie-in tact,
until tlie latter is worn oult ar is forcihly torn frontî ile puIle>-. bt
is ail eay niatier ta înakc suil ceient joint as it wvoild lie
if cenileuiing ta wood or ailier jiorouis sîuhî tanlce. Aîiy gaoul glue
ca'n bc used if suiably prejînred anti caretilly spre-a ls n te irouî
suirface. For stîch purpos'es a gis'cn aîîoutîî ai gluic slauîldi be
covercd with ail etitial weiglîî ai water, and tlie sslitle lei stauid
for iwenty.fotir lîouîrs îîntil tire water is canlilctely ;ibsorbed by
thie glue. Tite iass shtiild tht-n bc huatted iii a vvaier bath îuîîîil
tlie glue is mnehhd. Tlîi4 maktes a couiceiirated glueî solutîion.
Thiis is ta be stîread o11 tlîe suirfLace of Ille pîuily afier tire let-iu-r
hasu been suitably lirepared. A stroiig stoltution tif hailuie acidl
shiatilul bc useti for moisteaing tic leathier heftore il ji :îpj>ieu to
thie gluzet suirface. Tite solut tion shîaîîldl ie~ aplict tvan. Tie
surface ai thie lile shîtîltl li rotiglieui ly tro%...iiiig, tir tlîc

uisui acid hîciore thie guuîe is aîliul, .uu stet glueu shituilt lic
scarîi sUlie> titi- aplplitcat iton i% miade. Tite lt-athler iiNel hu t*iîs't-r-
iîîg puhle>s ina>- bc liieces ati lt uieltiig tir %s lutaiuîer. Thle sut.
of tlle îîullcy. Cali be jicre.tsed 'oiitleralY hiy t-e ti f tlt-
leailier covcriiîg.
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ELLOTiRIG I(IiILWPcY DIWPtRTMENT.

MECHANICAL TRACTION BY ELECTRICITY.*
1i% îs mimet C. Csm.Aî M.I.C.E.

Ilî Ilei hmsiallaiom of niccitaliial tractioni by eiectriciiy cilt raite-
WImy %V Icit lme point Io lic roitsidered ut iiow tii forte; or
lmaclioti Comîtimre% ut cost of ctitlrtictioi aenti workiltg %villm Ilit
il di%l1t-i.t«idt 1ai arc Ilme conitiîons uaIt ttake forau higli or
iow rosi (if workiig. Il uvili doulbtles lie uttuilti tiat tente,%%m
sisel fort of tractiotn were fimaiciahly stiueritir te otiler- frmis
wommid iot licathepîd . lut si Weil bc tisefuît o iit<lîire wlierciti titis

it-mlar suiperiot-ly lies, as tii iiidicatcs Ilme ditcti icî ii wiir
tue 'kiii nuJ re%niirce or tie cutginer Ntioîtid ciiielly be turmied.

Thle cosi afi t rctimîg smi cuuiiipiitg .mîî ciectric tramway %y%.
temle 3% very mtchrl graltr dimait tîmîto ou~ f a imor.ut %ystein. 'fie
rereiluls ier car-itiie iiîay atl be tîmueît grcaier, aumd %ville lui.
hargeiv imicre:msedu milage rauls iay li%iiily tice cci les; luec

fore, seumle%% lime exiiemse% pîer c:îr.imile of the clectric systeinti ac
very ituîels lems limait lte vxtxi.4c.- cf hie htorse sysietl, wiîeiie
cai li obîuiimed lime large atidilititnai mmc reventue reqmirct p0iay
itmîerest a«sibikinr fonid oit lthe îgreatly isireaseti capital iiivu±5-
'd ? Il Ns ;ccorliîtgiy to tuiti .. oerimig of time etîl cf elecîrîcai
workmtg tuat lime attenttion of (lime cilgimcer siîîîlti bc ciilv ti-
recteti, andt elle beat rt'sîiis in titi% resîî>ect cati bc oblaiît'd Omlv
by care i11 colnsîruciomi.

Ilit lie first pliace, tist Wliai itemt ii i woriig cosi iay a %aviiîg
Il&. looketi for ?

li elme tmmi ter of wage% tif aller% oui lte car tit !.acimtg Casi be--
effet ted . two imet) womiid lie téeld titi the eieL.tric **i oit Ilte hotrse
car, andt eltc eletu ic cmîiîîlo> Ces mia>' eccii ho ,x1tected te rcetmire
Itmglier %ages. Time mnaintlenance Of cai -bat> qiiig,reai
etc.--woimi bit îracti:alh> Ilme saluie ii eilimer case ; lime mîaitient-
alite kif elie ciecirir ctîltîculltl ti lthcar i.N aiu additioni le aiiy ex-

timme f elme littise %yslicmt ; sti aiso i% lime overiteai %vire antd
fectder %yiett ; lte imaintemnance of ste irarit wcimd bc grealcr
for lime eict ic -systetit, imciuiug tmercili elte iionitig. lu miai

îlmce ilcilis sime rosi i lime tiil woîiid be greater (tir lime eec-
trie lisai for Ilme litre svslemtt. Tliere wtîild bc scittum aivatage

e lim.e ictiric syseit iii beimlîic le nust ai a1 Iigiter spcIlle%%
dti..riiiiiig limewages ofi mmtoîrmieît anîd roitlctcrs over a harger

iicage i a day aied reotî<itg time amitimt of thaI ileni lier car.
imile. lut ti. is itot <i 1go <uitiitt amnt ut oull itl coitemiale
for tue imuerras im sime» oi ler iî cis mîetiîii eti.

'l'le tuy ilcîmi rcuaiiig tu lit cetiilercti is lime powuer uset imi

ielte service,, amnd il iii ii i u ilcîmi al% ilas<1 hue satvi11g cati lie
eterieti. For titis reascut elme îîtîutr houe oit au% clecîric %vtseti
i% elle pinthu 10îc siiit le inttelligcence smied %kilt of the cigimîcer
%itmi Ilit iaimmiy tvoied. leN 3%ilion titis Ilimet te filuaticiai suie-

ce%% tii tlle uttdertaltitg tle1ietitd. If3il is rareiessly ce,îs.trmcted,
wilii eigiuies, boies anmd :upjliamtces taIt do<alo imismure a itiw

cosi of wos kinmg, limem il i% certaini lima( lut a Nniail rofi-aîîd

lierluahîs% no profil t aiai-w litbe realizcd. Il laý certainm liait to
grcal tiiaucial suiccras wilh be sectireti. Evervtiiog limat will re-
ditce lime cttslt oi prodtmcittg lthe electric cîtrremîî sizouti bc somagit
citl amui appjiud ii elle o-onmtructiomi ofih it owcer bmouseî

Tlime ro..i ofhiorsî ic 'iîi m 1w tii . il ncamllit te coai of
lore-keeit, wagc.% of gceî )Imit%, %iloeitg, vetcrimiary exeiebumt

î-sritm..co if clrive!r., watgc%-mtity tetkt ~ var>.imîg fremît 3 ,9d.
lier ,car-tiflît iii aut eîtilt'-%çrktt sivis mclî as, ;Iasgow, Io i~d.
per- cair-tile imn a itilhy andi essore! dlîfil't tîwtt stmit as Liverpool.
Titi.% i% lite ros of lîtrse tractiomn atrivcd at front site workiuig cf
f.uirlv 1rge sy.iits howimtg 7,000,000 c.ir-iiiles% auiialy ini

<lasgow and o'.cr 4.000,00 iii Liverpiool. Tite ctl.t of ciectric
poweçîr foi- traciont oit Ilme overimeadti rolley %vire, sysIet sîouiti,
wuit eitilliimicai emîgimie. boler: anui bîacait uilaiet

<imier 14dl. lier car mîile foîr ami e.t>ily-wotrketi leî'ei inet, eai for
a im e iih îoivi witiî .teep gu-adient-. Niigimîly over M1d. lier

&-ar-mîtile. Tite CosI tiere inealî is tic coat oi al waes filel.

%vater. Oit, etc., iî ste poer hotu!e, ttigetimer %vil thue cosi cfý
uutimteirulcrepair-i :îîîd umlct.cp of tue pilanit. Tue cars drivest

livh; tiýti- r arc ttise wcigliimîg abouti 61. tots% wluei em5tty amît
ca.pale (if setmi 6 ma.tir. itît. lui Ortler le iumaire titis

hew rosi of %vom kinîg cveu crtare ulmuts t akcu imi the power hltm.
1il ch.ittig ils site il sImoimit bc p1lacrd Cuise to a% picmtiftil %itlll)ly

cf water, wimere ail ltisses i teîuiaite fir conttinhg liuioses ntlay

I< the u u rc necing Çmference, seiami ViI, of tige lnsuiutm2,u cf Ciil
tigmncrim. tond-m. Fnit.. just 9 11t».

bie limadi a nmninal charge, or nîerely for titi- cos( or îîuîlillmt
A river, cantal, peittior thc sea woiilt affora what Ns mcedeti. Il
aliould lie coumtcmicîttiy %itttt.tte fur time supply or coal frunt% rail.
way lise, canal or w1larf, 4ou as te eave the charges tif handling
fuel. Otme %hiillisig lier toit %avet iii cartage wouiti anlount 30 a1
very considerable -.ssi in a year in a large tractioni station.

Blut, îmediesm tu say, the nhi%t important matter is te type tif
eniginles, boliers anti leaî.savem-s la bc tiset. Tite wriler favor,
low-!sI»e-d (7o revoitttioia> compîoumti condemaiîg eniltes, sorti
as arc himilt b>' nîmmierotis Fnglimhi firnîs, boiiera of the L.ancashmire
or Gzalmiway type, witii Grc&s ecotiomizerm. A piatl of thi3%
charmeler was contructeti nid worlcod onder- the writer*s charge
ont thut Mottreal Electric Street Raiiway, %ville the retait tieat hell
coi of îîroducimîg cimrrent wîîs a uitIle uuuler un3e f.irlmîng per-
kilowatî.hour, anti tlle ceaI pier car-siile liantt titan hialf-pcnny i

time openi momtiî tif th year, wlmem cuit coulti bt- obtaineti for 9%.
pier ton. Tiîte co'n tOîof ceai wa%4 3.48 Ibs. pLr kilowatt-
Imur, or --6o Iii.. lier c.lî.p.-mour, attd ibis was niainlaintii
during the îîîomtm' of working. Tite average for a whole year
was oiy 2.75 Ili-t. lier ehp.-îomr. It is alot pretendeti that 1115 i%
a phienonieîtally low rate of ctinsumnptioti. On board niany of lie
large occau.goiimtg steamers- a% Icw a% i.j lies. ofcentlier li.p..
Isoler lias bcti reacheti with triple mxpatîsicn enigines ; but the
writer bet.lieves ilimat few elctrical power-tomses hâve baen able
tu show butter resmits thans tiiose nientionie. Nor i% time mt~sit
tri bc attributeti te a very large output ; precisely simitlar resmits%
cai bie obtahteti by isinig 4mîmnlar appliances on a antalier bcale.

hei tiîm Montreat l<eusc timerc werc six Soo-l.p cugiîîes, anti elle
taiiy ommîpîmi of etirreit averageti 43,000 lils. But the autiior

Iim' recentiy obtaîiedti ilar resuit% witit a %malt caie plant oit
the ltirniîmiighani cable symi. In a1897 titis plant conitameti cf a
itair oif singie ryliter enigines runinisig ai 53 rcvoiutit'iîs Of 287
'tiaxtiiiiiiiîi h.p., %viil C;alloway* boilers, and tnc special ha.ivn
appliances,. It scas nectesbsary te increase Ilte engine-power le

iel iticreaeti traffic. Ttc autiior punt ini a pair of superpo!bet
conîpotuitt condenbing engaie% cf 400 11.1). erunnîgai -. alie spîeti
as hefore, asi abtainti ccitinsing water fromr a wcll iii con-
$nnicîion %ville a tank aitt cooiing tower. The resmît was sisat: lime
con'mumiit)îoiî et fulel wa% redumet frot about 3.-S tons per motîti,
or 8.9 lts. per car-ltile, te 6.~ i b%. per car-mile; andi the introduc-
lion of Greent'-, ecoîtoiiier-a lias firiher retîtdiîhe citiilion
to.4.7 Ibes. lier car-imtiit, or te about 3 Ibs. pier lî.ý. heur. On lte
Biiringhîamt mait cible %yNtem, tîte saving dm45' net amount iut
îîtoîtoy In a large Nulle, but oi a great clclric -b!ý,tieî ruiiig,
Nay,. 7,000i,00e catr-tiles in Ille ycar, 4 Iia. Of cOa1U SaiVet pcr Catr.
sutle, ai 9 lier toit, aitsolents te £5,625 per anttîtm; andti i huis
iroitideratieut tuai guves ciît1îiiaNis te tue plea for an econosmicai
îsoter.liiîîie plates.

Te return te lthe previotis argument. Note what a large
55viltg iii effecteti wlien a cosi of !Éd. per car-mile fer power i%
%ub-itituicd ftir st.; on a car-tileage cf 7,000,000 il means nto leas

a1 sutit 11t1 £8t31,20 lier atînuiti ! aitd idicates lthe source witence
the iîîcrease cf net carniig-m nay be oitîaitet te pay fer lte heavy
coNt cf ciectrical installation, Tite wioie cost cf workinjç a large
eiectric %ysien. iiimdiîg workiiîg charges of ail kimits, shouiti bc
titder ici. tecr car-tile. but titis canieîîly be obtaineti wiîh a c-are-
iuiiy comstcieti power-toiuce, witere lte works-coNt cf tie
cuirremît i% ciel down le «a mtinitmm.

Tite l;iiit.s to whicit timis ntote Itat te bie confimîcti prevent tue in-
troduciomn of tuy mocre elaborate figure.% or sîatistics, itan thosi
givei; but ciîoîîg lias3 beci saiti te indicaie ltai, in the writer's
judgtigtent, iî is 10 ili. pawer-hotisC limai the citief attention
stiotild lie tlirecicd in rder to ensure Ilte finaiîcial succeas cf an
cectrie %.ysiemi. Otimer parts of the sysiem cl.im attetion, but
il is oiethis litait Nticce.%as or fitire niainiy turma. Mure moncy
casi bc lest on ite one itent of poer tisait wculd psy ail te cuber
workiîtg charge,%, and wiîetier Ilte 1<gb poiential systent iviti

iramaitruersor the tmliple unie systein bc adtipteti, lime success-
fui wcorking uitinîatliy depitld% upon liaving ei<ghte.; anti boilers
tuaIt will do ieir work wiîji w low ceiîsimtii tif filet.

Il la believeti tuaI tue couti of te suivr cf W msock,
Omit., wiii accepi te proposition matie by 'Messrs. Ickcs &
Artl.%rotig, tif la.rrislturg. l'a., for the construction of ait elecîrie
railway in timal town.
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SPARKS.
RZobcrt Stirtee-;, C. E., or Ottawa, ita- c..timmittmd the comi tifi ami

* eciric iighi plates for flite village of Slt:mwtviiie, Quie., :t $4.000.

Thc Canmada Atlantic Railway Co. wiii titis. ll coîmmence the
eýciom of addiionni. car work.. ai Ottawat, to [le citrated liv

*îeitricity.

'rite I tuîî Efectrie Co., ai a iteet itg field fa..i tuoi, i, eiectedl
*irectofli4s foliows :Aiex Frasîer, Ii>avid %V.ret . J. Comrro
j.Il. Fras.er, R. Il. Comtroy and T. Viau.

Figtires are bcbng taken i deveoîig Ilte pîower (if lte Cmrrent
t,%er ut port Arthutr. It s itaid limai the work wviii cc..t abmotiS
0txî anti wili includte four turines cif 75 it.i. adi

Messmr. Ccrey & Camnpbell, of Bledfordl, Que., have gimil miii'
Viied Electi Compiany, oi' Toronto, at tirer for vime of ilivir

1't)(1 iigbt indimetor alternalors for Street andi coummerial liglmtitg.
Two buildings are beittg eretted ut %%»avteriy. N. S., for lime

q*einlpatiy whieit ha% beeti fcrmmîed la mtantifaict tire electrie;ti apliar.
.1tît4, femes, ctc, There wili lie live btmilttimmg.% it tlif, anîd titi. lit-
ditry will cmpioy a large muimmber of taid.

The Domîniorm Electrical lVr.. .imited, liast i>een i,îrmetd :11
ilifax, IÇ.S., for tite purpose o atitmtaclî-iîtg electrical aîuîî.ra.
ts and supplies. The caîpital stock ks piaced at S3o,coo.-
Il. F. Pearson attd Hlarold Covert, of Hlifax, are ttttg
mime lîromoters.

The tiew steamer "jrgyle," piuig betweeii Kitngtonm atd omit-
arjo iLake ports, iii one cf tue palace steaitter.. of L.ake Ontario'

1î.î fitting.. beinj of the finesi. It is liglttsd trougmaîm by electri-
cii>' Inîd aiso ha%. a .earcim.iigmt. Tiîe entite eleciritrai planit wa%
in..taiied by flie Royal 1Eleetrie Co., of Mottreal.

The Eastern Towr..nips Elecrie Comtpanty, or North ilîe'
Qt4~ lias becît granted incorporationt, wiîii a capitmal stock of

S.3oo,ooo, to getierate ciectricity amtd enmt.truct incce...ary works
for the luirpose. Andrew J. Gordont, of North lai ley, antd F. E.
I.oveil, of Coaticook, Que., are mîeibers of tlle coitilamîiy.

Mr. Moise I'aqmimt, of Maskitiomge, oite oi lte liraîtoerN or L.a
Sociele Imîdustrieile du Cotute de Ma..kititnge, i.. iegottatimtg witi
American capitailis for tue sale ofiSt. U2rsulie Falls, ost Makim-
onge river, in the province of (Quebec. le i4m %aitl ta tite.e fails
are equai to te Slawenegan Falls for power ptirpo.s". Tltey
have a decline of t8o fect aîtd no less titan sevei ca..eades, at tite
foot of each of witich industrial esta bismreets could be crected
on boiid rock founedation.

Ottawa capitaiats arc said 10 bc coîtisideritig a scheme for te
itarnessing of te euttre water pîower cf the Citattdierc FaIl..
Yhe idea la to bmîild a large canai irrciteur the hecad of the fails
down througb a suitable channel, the wates to be directed jîitt
tbis by meatu of a dan), and a large power btouse te be bibt at
the lower end of the artificial walerway. The electricai power

tdtux deveioped would be e.-iployed for the rtnnitig cf saw milîs,
carbide factories, electrie lilit plants, etc. i lias bccn caictilat-
cd thal the isils wottid 1prodîtice os'cr s6o,ooo i.p.

The cily coumncil of St. Thomtas, Ont., have retewed (lie Coi-
tract for streel liglttimg with lte St. Thtomas G;a% Co. Tue coile-
pany are to suppiy the saine number of lamps a.. aI
present in tise, ail niglit, ost a test years' cotraci, et azi cetls per
lamp per night, or 26 cents per iamp per nigltt for itoomiigit
schcdttie, with lime provision that wmemithlie iiîtînber of lanips reacli

itte or tmore lime prie i. tott ie redttced titt' centmi' haemnît lir
milit. imcmd'.ettligmîn for pubmlicit biinimg%. are to lite stmlmllit

;et j8- ico of a cetnt pier li titîi) w foue.î

al 1 a amtietouied t htat Itle Comnyiat ccitrolulimtg Ilte w:îter pove
.I Simawemî'gat FaINs, Que., im:M iititet lthe llt t ..b.rg 1Retitltt(lim
cimtiîamliie.lbli ssci k tlt for the itattt; f mmt iahiiiiitii.

A.uItmmitt itt, a.. i4. ksiti, N. exiracte t'li î a îiartit'illar cl:ty.
Chouemte s ti lie tininit lit iait titie% it (aîtad;t, amtd t itis, witlt a
ntixctire (if to.1 per cent, ( if aliniitmmtiii scili itrtiuce a1 meiai said tt
bc a-4 %trltig a%. * t(!. h' stItd wtîrk. are e.il itet mît tinttù.

it 'ta probable limai Itltitlt mîmiiire wviii lie ti.ed Io at greater ext t
itîr thes nm.ti..tm f ittktî

The. City tif George'touwn, Ilriti..ii (uimiatia:, lia. recenly iitrodetii
eti lie eiectriiligiti. Thte -ar' iamnîî. becaitie entres ol attraciont
to ttki.,a vee (if .. Ii.li iitetle, wlit'i swarttt it miyriatI..
alinmg Ilt' ct a nd tit ivr .. itorea t etutcmmtentcemtti f lthe
(;tmiamta railtv vet.m m ielm hertie was 4piediy fiiled ti the lîrimît.
'fite- front raikat of elte inttatr. th-tii cailie it tcntiact wili lime coir-
remste, svicd %el îtheit botiies oit lire. l'le imîmiietilate resîtit wa.,
tim:t Ilte lammtpis were reimdered ttseies. for iliîmtmiitat img ip e.
alla va%( cietmds of ammtciterat>ly imoxietîs huîties enîaitaieil flont
i li andt ticateti int tIlle ileigltibot-iig ies., the ilitaes of
witiciî were tiriremt meariy framîtie.

l'ie Electric i.igmî Ca. wichl revemiiy .îecttrcti a caiîract for
liglîtig eime towni of Merrittiti, ;siemd wtitit liasve abotut 4oo ittt'.tm-
tiei2eit lammlpia t.ltled it liotise, entt -'o etîchosetl arc laîttît. 0it
lime sîreet.., hmave licgamt ciîcraliott. sviî timeirowm -. ateî ptttr andt
altît:ratti.. Tliey have, Imewevem, mîtade i arr antgemet imcw iy
stîtichi time si. Cathmarintes. leciri. i.igiî Co. aire to ftiisi thlimeî
emîrremîl frtmm thteir statiotii, whit is about lotr nile-. tlivant. 'l'ie
lantt ti tue St. Caîtharlte. Elecîrie l.igiîl & Poter Ce. kî beitîg
con..iteraliy ctamtged and emlarged. Oîte aide of Iteir new 2oc
k.wv. S. K.C. geictator uvili stpluly the tsiwt toi Mteruîit aîtd
limat disîtrictiyimtg -,otil of limeir lxisver liotise, antd eite alther phase~~
limai pîortiom tif lte ciîy of St. Cathaurintes mîotl oi limeir poîwer
iotise. Dîtritig tite iîotrs of siay.iighî tiis. pmlypima.e mtacinme
wili be timsd for atm jplyimg poivcr to lime différcit iidtstrie.. it antt
atboitl St. Catharintes.

lZtilc.. for ateiîhlahave beci adopitd it Frauitt te ctire
saiety of pasbenger', lîede..lriaita aitt olimer velttic. Thmesr re-
qîtire that lthe ojiematiumg itmecimaiim, sleerimtg gear amuI lrake..
iîteet lthe alulrovai f ait intspeclton boardi, aitî are, it irief, limai
Faci veiicie ntis bear lime sisttker*s limite, lthe type of lime mtacine

anmd te itumber of veiticie ln imat type, aisu eite tuate amtd addre.-4î
oi the owner. No cne shall drive lime autmotbile wtts la t mm lthe
itolder tif a cerificale of caliaciiy frtmte lte preici ai the de1iari-
mnîet it ssiici lie res;Ileu. Thet driver of ait atomtobile mîuttî ai.
waya hiave tue regmilator of specil well iii ba:ndl. lii case of narromw
or crowded îimorcmglifrcs, the .îpeed mtitim% Ite retlîcett ta a waik-
ing pace, aud it ne cae niutl il exceed i8ýà utiles int lie opent
countlry cr t2 q- miles. atl imomr witile 1îîaaammîg itots. Raciiîg is
aliowed, provitliig attorliatitu ks obtainied frctte fle pi cieci andt

tlie titaysîrs are itified. Iii racittg sîîeed of ~il ies ami heuir
mtay bce txcecded it Itle opent counmtry, but it i.%iitg licties the
stîaxintttm ofi-4 u5 tiles tnuttl ntî be exceedcd. Thue aîiirochi cf
an auitomtobile ntust lbe sigmuaieti by ittsans of a itorit. Each auto.
mtobile imustl b provitled wilit Iso %ide ligita, ome Whiite antd Ille
otiter greeni.

Vî Vitor Turbi nes
O]PECRÂTNG DYNAMOS

That there are more Victor Turbines in use supplying power for
electric generators than any other, ks due to the many points of
superiority possessed by this Turbine.

FEATURES WORTH SEEMMERING ____

High Bpeed, Close Regik<ttioi, Great Capaicity
HLghEf3fildency, Perfect Cylhuder Gate, Steady Mot ioa

REcENT PLANTS INSTALLED: -Lachine Rapids Ily- Electric Liglît & Power Co., floigeville, N.V.;, Iiomtk Faills l>nweVr
drauiic & Land Co., Montrcai, Que., 2z,oetb iî.p.; Chamthiy Manut- ICo., Elicoville, N.V.; 1lîd.cm River Pl'cer T:n.tkbctCo.,
facîuring Co., Moritreal, Que., 20,00o) i.p.; WVest Kooîemtay -Nleciaticsviiic, N.V.; Calaract Power Co.. Ha;miltont, Ot(.
Ilower & Light Co., Rossiand, le.C., .1,000 iî.p.; »)oigeviiie

CORRIESPONDIENCE SOLICITED.

The StiIweiI-I3ierce & Smith- Vaile Co. DA 1->OV 0110,

Atigust, I&NI



GRj4AD!A~4 E[aECTR1CRI~ j4DWS Augîist, t8cyî

TRADE NOTES.
'le Ci ladu;îe (;eitercii Eleettric cl'uiîp.acc are i lislti iig a %0

icorse puoweî s ie.ccs intducticon itcr aIl St. Elissa icice.
Rcsatlli.t.. for fle Jalice C.'oiilr Mfg. Co>.

Thie Mc.îgi.îcarriag~e Cciacey, (if Osiawa, have îdiaced
ait urder wiîth fle Vl.ted 1Eletrie C'omtpanty. lîd., for a :i .
direct cocicected geccerator aicd cogiee, witic coccîlele accessorces
for oj'-iNg Urli.

''ice caecadi,îil î;eîerai Elecîrit c.7u. have recelcily soid fle WM
1iiacnilt Mtg. Co.. Veancoceîer. B.C., oece of ticeir standard coul-
potiecd woccccî inccciîioi;r gecceratoràb for direct conniection Io

i'c.iloct water wiceri.
Thie linge 7t) icanrel ccili ofthlie l)owlictg 11iiliecg Cocîtpacty. ai

Eudmonctoni. NW l',is ceicg fîcrtiusitd lirotegicoci Icy tule G'oidie
& M.cCl'.ciocic Comcpanys, i.td. , Cîlî, Otc. Th'iis incides ecîgitc
ancd builer. as weil a% cciii ccachiticery.

'Tie corputaliuct of Bothcwell, Ontî., have ffiaced an onder witlc
thle Cant:diacc (Geterati Electiie Coctcparcy for ai tice additionai
tnaieniai seqcired for exl-ittiig tlicir plant recetiy iinsîalied hy
lice C;4eccîedeacc G1eccirai l-lecîrie Cuttiaty.

'l'ice i.'ciceti Eieî'tric Comcpacny. itd., Toronto, hcave cio-sed a
cocîtract with lice Kiiigslucii 1ilosiery Conipacîy for a 30 h.jc. direct
cocteected gelcerator. %wililboard,. e.ctgiîc, ancd flic intîallationt of
igît s Iiirotcgioitl c ir suillsiii; Kigtgsî oct, O.)il
'lice Guidie & MCCuhiocil Co).. 1.1d., G.1i1, Ont.. hcave 'U.ei coin-

1cieted tice pliacemcent of two, large cross contixiund{Viteelock
ciigisce-s Rt foncd Lake, ici flic power icocce of flic Metrociilaci
Street Raiiway Compacnyt>. 'T'ie eigicces, arc frontc 400 10 4%0 ii.P.
each.

'lice Rolci Encginceerng C cpa tif u % Icllerl. N. S., ha-& ne-
ceucIV reCVIet.' Ilte ftcluWiccg C)rders- froncc Iilccsi Cohitchlia : Cils'

of Kat1lo.qs, a sio bpand tice llaslîicgs% 1E*xîciuralinet Syncdicale
a (co i.1>. %etstitird ittîrsedi boiler ; iuli C. Baker, IRoss;iad.
a s~icî. aud ]Robcrî-si & llackeit, V'ancouver. a jo li. 1>. Robi.
drccitscg eccgimce.

'lsr.Sî&teihof & Gordlon, oh' Waiia.eccctrg, wlcu are erecling
a slave accd iceaticig riifi :îî Tweed. Ont.. hcave decidici Io add act
eitic iighicccg plact lu liglît tlie îuwsc oh Tweed. Tite order for

lor. wilth switetiiarJ ancd cuccthleccceect of transforcîcer, hta% becet
giveci tllcie Roala 1E*ecrie Coupaccy, of.NioItc;ta.

SPARKS.
Titi cals' cuicil t %,loctreai iN agaict laking stc'ps tu contîcel
iccacccaclcrca insc;îhi %cîoke cucsitcnicg apcparatus.

Tite Stanîdard Chicccicai Ci%. are icitealincg a ccew checînie placnt
ai liceir w(irks. aI eenocitt, Ont. The Cacciadiai Cecntral Eiec-
trie Ceccccjcaccs' arc f~i'5'tglic aljp;eralcj%.

Tlice Moitîneal Street Raiway Comiliacy hatve piacedl an order
wiciî lise Caccadac Gecceralt Eheetric Cqbiltîixîcy for co addilional
ccoltir cquîcciicceccs t ileir sîatidard G. E. icoo typie.

IVt.rs . Il. %M.Niir. t New V'.rk, andcî J.S. Clark, (if Ayr,
an i~rtocccoc.ccg ail elî'tcirie. railceas front Av ci' Berliin. 'lies' hatve
mcade apcplicalcti cl Ilce coccccil ut' Nortit Ducmfries for riglit of way.

A 4o lic. 1. S. K. C. inductcion iiculor lias bicec iicNîallti by flic
C.taac I\îsver Cîcccic.'eci> ic tit %liewrkN of flic llauuci1ton Tack Co.,

se.ichi wili add miulhier sîiicckhea ciciiiites'lc "Eectric City."'
Sccaltir l'roc.tur. of N'eriliocd wito i't inltenealcî in t i liteuro.

1csîx iecliiitaccd cleccnicai wocks aI Gracnd Falls, N.B1., %t.alc- lical
sccrve>sv ha icabeic triade acnd ical '%Itncal cîigineerit aIre clow ai
work onc tifecc u( c1ci-4. ihAgîts, caniais etc.

'Tice V.ciced Elcîtrie CucPa*lilln,', Tcouîtu hcave neccived an
tirder froecc Ilce Kooteccas' Sccppi;y & Cocîsîncictitbn Comcpany.' of
\*eiisi. Wl C.. for a soo k.w. gericralor direct cotiîicet'd ta
Prison wairr whel. I l up:'ale cccder 3(lo fcet of wairr liiad.

'lice nalteipasi-;tif Niagara Falls. Odil., hâve voledl in fas-or of
~ii'siig ficc illamt t flic Niagara Fahis El-ctii Cus.. ai the
lince. tif Sio'. Il i%' icu clo n iliize fltc lpowrr <icnt8g the
41.4% zîine for tuperatil'g flic. ss'rkN of fle 0llcario Schielr Pliate Co.

'T'he Iloclcic ( sec iic'.c i. caiitg foir setiers. up Io ;Aecgusî
sSI.for fc uils tif lxiiiiiccds, or it5 itn% of g-Alv-aciized

irni clegrall wire. aisi' ftir dehivery wict above of io,oott

"Nutî b ll I narl W.cfk .

îcouccds4 01 sofl :îiceaedg.lvacrnzet ironc lie %vire. I>articcii:cc
mccay [te olbîaiced front E.. F". E. Roy., %cei elary Plec Wol i,,

'Ille cily. or' hii Que., rt-e.icîly ieciilcd teccder.. for il ekectri,
ligiî plansi, but asc yc'î fle counicil iia tiot :ewarded any coiu.
tract%, ont accouit flite jceiidinig l.tw %uit betweec the Oî
and il uli electrie cocîcîanie%. 'lie city sohicitor gives il as Il,'
opini~on tuai lice cii>' lias a righî 8 tatisiol owcc plans , sfot-
wilitatidaitg elle lir ik.ges givet t eflc)ctreC>:tlaa

Tite~ Cwanst, Neqt Co., (ifToronto, ha:ve givemi a curc ,
the l.'cciîe(l Elecîrie CtbmIL'cccy, L.d., Torointo, to CLlii) ticeir tir%%
whiolesahe warelioices wiîli a cocilete electrie plans, con%islitii

Of(3o k.w. geiceralor, direct cotiiciîe:ed lu leigli %peed etigine. i,
boiler, s'A'îlcliboard, îlirec elevator iccotorq, ancd ice intstallationc .,i

ligltit ancd fixitires llcroigliotil Ilicir tii e-sttry building aed base.
aienît.
Thej~ recent intîrodctionc of . erà neti.iclsd arc' Jflhîhcg fro,»j

aileretaliicg eurrecit byslenis by file C.tic;diac Gcierai Elecîrie
Colicame>lt' is ecicelincg wiîl flic approî'ai of ail centîral %tatioci
mianagers. Tite Sherbrooke G~as & Electrie Co. w.st- fiàrt lu
adopt luit. m%eici in Caîcada, and wiii shiortiy haec cieir new%
eisîsilalion coîccplcted. Tite Halifmax 'rracîtaay Co. have jtisî
placed ant order with flie Canladiait Griserai E-.iectree Consplany for
100 of tîcese iamrps, witli iranslforntcr%.

Tite cal>' counscil of Whipe)i>g, %flais., recenlliv :eccepted sise foi.
iowing tentde'rs for supplie't and apparalus~ ici coneîîctioc with fle
electrie iight planti : Elecîrical supplies, Canadiati Geterai Eice.
trie Ci).. 58.10.2z ; une cao h.p. htiglt spced eig . E. Leona'rd &
Son-s. L.ondon, $9,246, leaclter heiting, S:edier & Haworthi.
Toronto, $4g lier liical fo>ot for 42 iilici. ici widliî, and $8.4i tix
14 incite".; siiafîietg, îui>,etc., i)Odge N.I-tiitfacturccg C.X
Torunto,. Sa.700. «eor wiriitg flic city hall tlt tentder of Il. Rtose
was accejcîed, ai S318.45.

Oc> Juste l41h laesî judginiî wa'. gieo ai Ottawa liy 'Mr. ju-i.
lice lturbidge in flic patentl case of fle Genera! Enginteerincg Co..,
t Tortitto, vs. Tite Donficioti Collon Milis Ci). and flie ceac
Stoker Co. 'lite piaisitiffs ciaiected ltai Ilce dlef'eitulatt hâd iît.
fringed ilivir patentî for iiuttprovemnst% in ftirsiî.ces. etc.. by îtcaki.1g
and ereciing for us.e, ai flic works of flic Doiniionî C.0lli Mil
Cil. furliaces waih as îcetif fuel %iipicy tlie saine as t bat cover-
cd i d fic, piaiîctiil's paient. judge Ilurbidge tuplicld flic validity
of the paientt and gave jccdgnccnt for 1Ilaintiflý.

The contraci% arc %aid t0 hcave been iet for flic clectrical
macicinery and waler wlàecis for fle caiciunt caritide works ai
Ott wa. Tite enlire plant wil cosî about S~oo u ir
Irical apparati- îviulitbe stîplid hi' tii,' 4.:îcadialI Genlerai
Elcîtric <.iCpaniy, of Torontou, aicd wii ctisis% tif Iwo %itîgle
lihase geiicrators4,direcily cosiceteil~ fi hcorizontli tuîrbiese, wiîic.
oui gearcnig. There c iasblu 0î.c 2 voî direct current
maciices for opcraliig liolors for crusig, iiîg, ecc. Tlice
.wilcliboard-i wiii lie grey mIandie, eiîiicgailic ccecetsarv
icitttimcnls fccr cocîlrollisg fle liceav e.'rrect. jîccieniailu flic
opberaiiig tif Nic large gcnierati zig unîisls. 'iIe ctirrecil wii ie coîc.

trauîs4forniers, whec il îîîhi bc rcdutcd 0 7i.; %tilt". for Itle f rnaccs.

SliTION'S BOlLdER GOMI'OIND
$ion%'.,% L aAS$iccnd i'roiîcrî>.

- - 5ILIA~C31 Euety Douler slcould be
~ WiLIO1hU ~ hept Free from Scale

PA CKIVé nd Corrosion.

SAVES ftJEL, IME
>O~Olt1 AND BEPAIRS

The Wxn. Sutton Compound Co.
0f Toronto, Limited, Consulnt Engineers.

186 Qu..n Street E=st - TORONTO, CANADA.

Northey Gas o
Gasollne Engine

.Supplies a smooth c'unning, continuoîcs, casily-con-
trolled form of power, essential to the opcraiing of
electtical niachinery. It is cxt'enmely simple in con-
struction aud so easily rtcn that it rcquires no attention
for heurs at a time. Its handiness and convenience
niake it specially usefui in'the case of Isolated Plants,

such as that in a gentleman's residence or small town.

NORTHEY M. 000. mg U'Sfl'ï-t.u
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CANADIAN GENERAL ELEGUTRIG COIY
The Largest Manufacturers of Electrical Apparatus under the British Flag.

IIEAD OFFICE:

TORONTO. ONT.
HALIFAX M ONTR EAL

BRANtîil OF?îFCES
WVINNIP"I-.;

FACTOI ES:-

PETERBORO, ONT.
ROSSILAND1 V'ANCOU VER

LONG DISTANCE POWER TRANSMISSION

This Company vas the first to introduce Long Distance Power Transmission in Canada,
and as evidence of the superiority and success of the apparatus installed, we append a partial Iist
ci Power Transmission Plants in operation and under construction, contracted for during the past
few years, viz -. 'ql

Lachine Rapids Hydraulic & Land Company
Montreal Cotton Go. -

St. Hyacinthe Electric Light Go.
Department of Railways and GanaN
Trenton Ekectric Co. - -

Lunenburg Gas Go.
J. R. Scott & Go. -

J. R. Booth, Esq. - -

Auburn Power Go. -

Hanover Etectric iJght and IPower Go.
Durham Electric Go. -

Light, Heat and Power Go.
B. G. Eicctric Railways Go.-
West Kootenay Power Co.

-Valleyfield, Quie.
St. Hyacinthe, Qtic.
Soulanges Canal
Trenton, Ont.
Lunenburg. N.S.
Napance, Ont.

- Ottawa, Ont.
Pleterboro' Ont.
fIanover, Ont.
Durham, Ont.

- Lindsay, Ont.
%ancouver, B.C.

-Ro.,sland, ILC.

iz,000 091. m> ile Trans8miss~ion.
4,000l

700
400
150

400
son0
100

4100(1

*' .short

41 tmilc

14

14
. s

FOR INFORMTION ADDRIESS NEAREST DISTRICT OFFICE

CAMADIAN EllECTRICAli rtBWSAugust. 1&»
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Ther Standîcardl Liglt & Poilevr Co.. tif Moiitreal. i-4i liditig a jeci or lsglîîinîg he Channel or the st. l.a.wrellet river, witli a i%
ileu %tait lui0 % ienncvn %lrvt't. F or Ille liiece%%«ry îilîchiev ho carryisig on navigation ait nighît. Ile proposes~ to plac~e a pro.

lit lie iiîsialled l ttercîuî, t clntratt1% lî:îtt hecvî lot aq foIllw% Ro. jector or -iearvlî liglit on te low of e~try %hlî. Ti-4 wouiiai LI

tir% ttîîverler,. C.îîacli.îî (jc',iral Electriv Co'.. Torinito lin1. liglît cîponi a double row of wite btloy% tieliîîiiîg tic cliaîîîiei. Il
giîc., ~c*îiîglîîiM'Co.. l'uttluîîrg; liouUet, llabcovk & Wilcox the %teamîler liad a dyuîaîno tit board, Ilte iîlaîter u.otild be ilîose

COt. %%tilet ; if îlot, a compact %torage battery woîîld accomnîy tute
P'rof. L. A. 1 Ic'rti, Lot liuter lit l-lc' I IL ily ai ilct l nivc'rsity, apparaul. Tlec' matter lia% heve rcferrecl ho thtè liarbor esiginever

Mcmîr'i,11.1 it %ritteli a Ic'tter go uIl lloard tif 'rrade tniti h scîb. for a report.

CANADA'S GREATEST FAIR.
Tlii > rar Il til smark tic colibiig of age tif

h atimbla % ,Etchit air and I fdit rial 1Lxli4ositioii.
wlsicli %%lii Ivc lit Id ii Tîîî îuîh" Ir'iint Augut

.îî. S cas l-, cl,i. bsilti tIas -

î al,liril as -an annutl istitsliIItî ller thic
Ilit-seni iinn.igetiielît. 1>11iîîg that inie11 il hia%

Iiwîîa.t-l ir -.ha ii cVer> dilction, anu Ill.

.1.1)- C-ai1 fauI>l la> daim11 lii havi - asUll).1 a
l altll cliasacler. 1.1st year iiîWaris or1

peus-OO le aIt .tlilletl. and %lit% ycar ,.Uch
aiignclsart- lit-ing inaitv a, %ilt warrant

ilie vc tatioî of! a stil larger attendance.
Miiy clètired îicw feraîcirvs %Iill tie I)Itclintti,

u.t shutc~ exliilbiî -. witIî ol incese(l ainout
9iten 191 îrl"s it-bliahiing $35.0w)>, lkiil Uni-
Ilaiulitc.ily etld the %v, liinimiîcd tiîîulanîl

,i.iar i rti I.f liaîiiings fl ie:! îtiitoýt.
ie tsia.l Ibrilliâuît siilitary sIbttnclat-, u.lil lic

givcgi. IhILIts.Ilillg r(-Crnt faiiiîîs, Itats, oni urîs
oni il an.11 l' xtil houa Eglaiîld aIl' Alicvica.

anal. 19r«ge:amii c lias v 1--n 1adt finr an
slluItiatlonl Ii u îtl tetr-a.ly,1 witcIi-s.

tcle'.lt(.1ning auJd the illcrs vlX ry.
suiti tfi Ir te'Lii.zi. .mi i î thiia c-vcr

FOR SALE

Che LW tii Il C-.'..îu uan C. .4îîm ., n.l..n .113
sell ... ,,i la-, lu. n'berat or l..aiaiiiag tv..îî.
I.' 19 cI .Ii.N&Oe I . 1- <I t». Ni. cadtamiiîes

]FOIR SAILE

.74 i f al7 js.c ac.iu.ted. s . thst ri-..ail
Starc-t *4.tt'., tisas t.-. C.-nquny lloon-sa

ivt.8. laie. t1.î.

FIRSTBROOK BROS.
King1 St. kevset, - TORON TO.

MAN.I VAiti 8iliS OrC

TO)PPI fil
k5IDE-BbLOCKLi

tî.w, andl p'ui
t 1

1L "uLs.

fle. rec. c. stum <mac &jIM&tait
mt flî < cnc.dtia

Tauocht bu Mail.
ELECTRICAL EMBIM1EERINS,9

Tesepbouy. Tertapby, X-Stays.

MECHANICAL ENBIM11EER1111,
rleimentary MatIlematîca.

* ECHANICAL DIAWINS, e.
t. t- 1 -ia an'y~ . -lar e . e

U \- %-S-n

Ift- C4lItt ',um9c - l

1B6 fiMERI6IN §TOKER

Ilitiîograpiîtif a Clîincy HEIVORF tlîe Tiîvsanie TrHit,.
.%înes-ican 1stoker wau. inistalled. C lain cric anoo wa%

NInnufaci
b> Ille....

tured WashtagtomL LigeL~~I.IIKtur BowyîLiberftIurlGan âtkc _0.

MOIfTRBAL, CANADA. W. F-GIE.Mngr iii« A:wvCitAîil.,.

314t..
ZStreet.

E.n9incering GofltraGt Comprany
M %*n Office:- Canaa1lizn Office:

ik tî.)tu.78 IltiAIiWAV. NEtW YORK Ta,îr.ot litt i N... TORON~TO. ONt.

1iENRY F. DUCK. MAxtiA.Kx bolx C.,uwsîî,c.

BRIDGE SUD-STRUCTURES, WATER POWER DANS, CANAL WORK
and CAISSON FOUNDATION a Speciuy

ELCRIC REPAIR & CON TRACTING 00.
ELE Refll these aînd ail otiler %vtcrn.

Wiefor psces ...

GEORGE E. NATTIIEWS. Manager,
621 Lagauchetiere St., - ONTREAL

crooker
patent

Turbine
If vois are itnîcrc'a.tcd in tl», devele-

CIpne. n of wa.er Power~a

FOI ILICTRICAL PUPOSES,
a.tha flot V.flte isu? %%ie .ahoild t.'c.
lile.tsure iii furnta.lsing informationi

35 Inch Crochet Ubwelta UlUts settIg for shîptos rrgartiihîg the I1'anî.t we have ,ccsîî.
albcIticILIht 04Powt o..Daal». Qe. Illicd foer tht is, or aervice.

Ulectîlc~~~~~ ('%%miPw: .. ~av Isr ainm iaî tol sîlly a comipact.

î.erhiti iiceît. comploite' in csery rer%iicct and capable oif ç.clergiain
i.ac-%. otiffcial IIictc c madlle Npi. q.

C4tal.ru .r «Nef I lJ nrii .î effl x#eyu&.

The JenokesMachine Co S3~trftt.
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ARX. BARRIE & C0.
MlIE IISUUI LEUCT IREs

adCAULESG
TeL. 8014 * 3% et. Paul etsot, XUTUI*L

IMMIE -- IE BITRI

i
I

.1114 TIIRRtmaN G., Uoefto.
flfipftX. M. a.

Accet for Ontario and Quebec -
ioHn FORMA. - ONTEUA

IY« u.t to. .

BELL
ANYTHINQ

to*te wholsua1s ani uali a
Wan uMnhautu Md Maaufae-

ANYWH ERE
12 Canada, Mo eaa weuh tliem
thongb

'rte CAINAIKIn

lmAin AIEASMETAL aMEIu
mU@Inz au OO

1 iltesmin Evevr Povb.

The New 8ystem
or akeliCAiom

Electricai
__________________Engineering

M inE n~antg

MW. au im::du::Ot::i foradvertus. W. bave pept O M o ât*Sta i «Tuidmut. an ae2.i r tei t a
r he«b-tla wblh eu aoi Ia lat

L es 1»4. 0berna. Pa&

The Packard Electrie Go., Limited
NAMES oie

Lamps,, Transformers
SOLEC AGENTS Fot....

Ssheeffer Recording Watt Meters
eeé0e e,00 ST. CATHARINES, ONT.

WdESTON ELERICIL IN3TRMLNT GO.
114-10 Wi)liku ftr.f

__________NEWA4RK, N...., U.S.A.

VVESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS AND

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

Our Poetahe Instrumenta ain ieognived as THE STANDARtD the wodd *ver.wu'm PjtaIs alvas- Our STATION Ab4bdETERS an VOLTMETERS am uummd in pointugnhtEtgoWut. o<.ztnua accuracy and lowe consuzapdon a<uu.

Au adverthacment in the ELacrascAL NEws brings prompt returnu.

JUET PUBLIB~RED

Tf-lE
OfiNfiDifiN
MifND 500K
0f:
STEfM
fiND
BLBOTRIGITY

ir
By
Willam

170 Papa In S CoGh B"Wkl

T HE preparatory chapters are devoted to aconcise explanation oC .the foundation prin.
ciples of Mathematics, a knowledge of which is
absolutely necessary to, the study of Electricity
and Engineering. In the iucceeding chapters
the student is led by graduai stages to a more
complete acquaintance eth these subjects, and
is equipped with knowledge to enable him to
pursue bis researches to any further extent.

Puce - 50OCets

C. H. MORTIMER PUBISHING GO.
ci TOROI4TO, Lied

TORONTO - CANADA

8ea<lfor Table ofCoatentt

P1» nMoguon @IM CAIMAI @tL£CTUICAL NMWS whni r -mnwttbM Àii;mrUo
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ELEOTRICAL SUPPLIES
J Induction Alternators (No MNovingr Wires) Transformers

Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH
el st. Sul iSrgeet -

OA I
ýAN E

TORON TO
0 COuABORNE e>TREET

Te'rP...nc 4-'J'

SF.LLING AGENTS:
ROG.ERS ELFCTI

THE J. 0. MCLAREN BELTINC 00., MONTREAL

MT ýLrîte UsErFi e.

SWICHES LA1MOS ANO- MOTOR9 IuTomATic MONO STRTRS
and il Electrical Devices iiiid Repairs

T. & H. ELECTRIC GO.
255-7 JaMeS St. North, HAMILTON 1'4 Bay St., TORONTO

The Electrical Construction Co'y
of Londoni, Limited

LONDON, CANADA

Toronto Office: 42 York Street.

Halifax Office: 134 Granville St.

Winnipeg Office: 760 Main St.

'4 A\UACTURF.IS OF

EILI3CTRICAL
MA CIINIY

AND>

S UPPL IES
itel.airs Io apay systent on Short Notice at Iteasoiaa ble Rates

&co0.
XWOMMTKA
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