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CANADIAN ELEOTRICAL ASSOCIATION CONVENTION
Igrumitong Ont.

Jurie gSthi, 21.3th laincl Sth, 18S99

LDERSVOL XV -N0ý 8. ~II.~'nPRICE io CENTS

NEW SER1tES. VOL lx.-No.. JUN-.DIleq $.C PU VKAR.

THE UNITED ELECTRIG GO., LIMITED
W. A. Johnson EIectrIc Co'y. Toranto Electric Matai Co., Lilted, Thampson Eloctrie Co.

We manufacture a complete line of Electric Light and Power Apparatus We are
prepared te contract for complete installation

Head Office

134 King St., w., TORONTO, ONT.

DAILY SAVINGS BANK
Stanley Transform[Lers

The Standard of the .World

Permanent
Core Loss

Highest
Efficiency

Most
Economical

Uniform
Regulation

Self-Cooling

Longest Life

Goal Bis
Reduced

We furnish a Guarantee of the EFFICIENCY and REGULATION of each Transformer
and will Insure them for -one per cent. par annuni.

THE ROYAL ELEOTRIG GO.
MONTREAL, QUE. Western Offie- TORONTO, ONT.
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EDWfiRD 8LFiDE
Electrcal Contractor

and in nle.......

Wiliam A. Turbajile,
COMMUIS IECIRICII. 1181EER

127 King Street IL - MAIILTON, ONT.

Roder4ek J. Parke
CONSULTINC EU1110IAL ENCINUER

L'm'g 1I.tanoe ES.aioe 1Poler Tranu.uc
Cantul Stan"o mangemma.
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TEE ]BEADSTRE CONPABY
Tcrmto cOGr . C.»t> a'*l UhidaSrn

MONTRJBfîb, f1NIMDf

BRE 91D IN180A[o ELEGTR(G ifIRE
Eleotrie Llght Uuns Wlre

Inoandnent andi FlexIble Cords

RAY îFEDER ID TROLLEY WfIRE
Amorleanite. magnat, orne andi

Annunelator Wlro
Cabs for Aerlm.l andi Undemmruu4 Ue.

U. S. FaCc>ay: AMnitictl BLECTItICAL WORKS, Providence, R. 1.
New York Store: P. C. AvxiuaAN, Agent, so Cort2and Sircet.
Chicàgc Store: F. B. DoXNolIo, Agent, -141 Madison Street.

Tho~ WM. KFENMILDY & SONS, Lifitodi
manulacturerso-"u, Owens6 RdSt( Onft.

TUE VERY LATRST AND NOST POWUEPUL

TURBINE
Accurately Machine Dresed GearIng, Iron BrIcigetrees, Pulleys,

Shafting, Trevors Swing Shingle Zachines, &o.
Propeller Wheels from 12" to 12' diameter

an1d for aiiy Purpose.

NOTHING BUT FIRST CLASS WORK.

MUMFOR'I)ùS IMPROYED BOILER

Has force water circulation simiIar Wo a Water Tube
Boiler, large effective heating surface, andi speciat arrange-

ments for preventing or a'emoving scale.

Wmn. McKays Seaforthi Ont., Traveller.

PhUm m.ntIon the CAJiADiAlI 19LCTRiCAL ?4EW whon oorraspondina wtth Adverttui

J*une, %$C)9
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AHEAN & SOPER
O)TTAWA

t$oIt(dGting E-ieGtriGdI nginecer(s
\\stingh Ut 11ictr-1 il~ tIif.Iil ring (Co.

%\at :ipi et ocihr"ttoi fr

ELEOTRIO STREET RAILWAYS
ELECTRIC. LILIHTINC PLANTS
TELECRAPH AND TELEPHONE UNES

We keep iniStock a Complete Line of Supplies. Correspondence Solicited.

SUPPLEMENT
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EsuilatEs
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cozuplete

Power Plants,
and Resuits
Guaranteed

I urt S!,,I t'41î- 9 - tet I. . a 7, k M . 1 ;rzn.-td'

F- -iri Oulta. hke tljde% ?z-î <~ ý.' k 1. *.v..1 , -nc I.a f s in, h -4C in ~t * (,n-~ leSî a~v , -l . . q t.I .1 *\t,î.W U. * F .- -ti . .

S. MOIROAN1 SiwuT CO. - OIP.A., .S.A

-...JUST PUBLISHEO...

TE

CANADIAN
HAND-BOOK
OF

STEAM
AND

ELECTRICITY

By
William
Thatnpson.

170 Pages--llustrated
Ini Strong Cloth Binding

' f .1we t.. l a , Cieei . ltg th , u'the

h.îz .r. t~.- u 1, '-t t-. le-I 1.) ~.d.:-.g- l

i-xte scînîttcý ý, .
1

ttt tn. sstil thcse -n-jeti' antd i.

lais r' ht- I. i a-.% fiti-i tt t

Price - 50 Cents

The C. H. MORTIMER PUBLISHING CO.
of Toronto, Limlted

Publisiers.
TORONTO - CANADA

LIHTAN
ARC
LAMVP

FOR ALL CIRCUITS
Constant Potential.
Constant Current.
Alternating.
Railway.
Power.
220 Volts.

Write for Catalogue.

Our Alternating and Series Lanmps lhave a fxei conta. on end of Car-
bon and do not depenil on sliding contacts wlîich burn off in a night.

THE~ SAFlFORD flRG LJIMP MFO. 60.
BUFFALO, N.Y.

THE COLDIE & MOGU 1100H 00., LIMITED
Q-ALT, ONT-.

EXTENSIVE BUILDERS OF-

\Vieclock Engines, Ideal Encrines, Cas and Gasoline

Engnes 3oilei-s, Pumips, \\ater \'Vheels; U-atmieal
Mill Nlachînery, Flour- Miiill achîner.Y, Vood1-X'ork--

?in Macinei(s, Saw Milli Machiiner-y,WXooi Mac]-iine-,
Wood Ri ni Split PIzileys, Shlaftingl(, Ilangers,Gcmg

Friction Clutch Putlicys, in fact General Machinery of
A kinds X x Safes, Vauits and Vauit Doors.

CATALOGUES, ESTIMATES, ETC., CHEERFIJLLY FURNISHED ON APPLICATION.

THE COLDIE & MCCULLOOH 00., LIMITED CIOT

s1ate your

Requirenients
and

send for
catalogne

f %ule.

CALT, ONT@
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WRITE FOR PRICES

CA~4flDIiUI ELaBCTRICI~L' [t4EWS J imut', i

ELECTRICÂL

REP - IRSî
t-,eWe have the Largest Strictly

Repair Shop in Canada

O UIZ Factory is cquipped for Repaur W>k
wbiichi enalIes us to turn out work at the

shnrtest notice and at tliv 1Iowest possile figure.

iI Wo<Ik GLiararteed

7 Chenneville Street

MONTREAL

SECOND-HAND
DYNAMOS an~d
MO TORS

Bought, SoId and
Exchangod.

LET US KNOW what you
requiro and woe wl
quote you priées.

WE CAN SA VE YOU #ONE Y

The word "Second-Hand"
doe8 nlot mean worn out.
as somaof aiur Appui-a-
tus la practical/y new
and fui/y guarantecd.

BABCOCK & WILCOX
WqATER TUBE STEAM BOILERS

First Invented in 1856.

HAVE\ A~ RECiORD OP

Nearly
3,000,000 Horse Power
now in use, with
Sales Averaging
30,000 Horse Power
per month.

Babcock & WilcoxLimi*ted
%L.~ f-~ t eLr à' LON DON and GLASGOW

AUTOMATIC STOKERS, HEATERS, SEPARATORS, LIVE STEAM PURIÎIERS, and other BOItER ACCESSORIES
TOINRONTOOFFICE: 114a Kîim. STRL T Wt'.T - Ilea.d Ofli fo'r Caîîtd.: 202 St James Street, MONTREAL

CANADIRN 13Lil3CTRICAL, NEWS julle, 18te)
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FOIR SALEi
Olin A.3% T-11. Alternator, extra Arniature, Ewdîer

I ,uMI>N Co. ~ Chelineile Street. 'tontreal.

t.lihanifold, Oq't.

FVOIR SALE1
~,Ntietg, t l'aient nt tht e t ItîAcI.np nth~.iet OtS$ t a iar,. E tjh atent No.

-e" k. Ad îl IYN M ki C'ooupn 'w,
x. . 1bHioo London, Enetland; txib eaJdreý%,

W tki» don.-

FIRSTBROOK BROS.
Kitiag St. Eftitt, - TOROtoxy.

ttANUVACTUR Ku% ou
TOFFIN8,

810ff*BL.OCKU
AN') GftOS&-fttMe.

WII1 FOR I'ARTICUt.ANS.

TENER WANT

- ADÀ eeklyC Joralo ada Ce ORnim~~~ OR t 0e a Ns Tuli 0.kL

Taught byMail.
ELECUICIL ErdINEEUINI

TeIQpbony, Toleguaphy, X-Rays
NECiiL EIIERIE

ltlemeataiy Nathematce
lRINiiCIt MIN, - c.-

'i hou.ands are - ucc=1u and j
gaining better pnauiong and! salaries i
suuiylu at home byourcorrespond fl
encc.y-stem. - --

of correspondeuc. lestructaon
J)ept. 1 '6-î,. 2a Libert)y St.,ý

New York, U.S.A.

-r 4. 4 1 4-r-J a_- ~* yArt o
tau.

fiM [RIG~N ~TOK[R

Ptaîo rîphofChittneyzlEFOI4E -te The- âtié -_ý
American Stoker wa-i iaî%lalled. Chi in6Ia soK r Wt

Manfaturd iag t a lSda.,
Manuactred lm6IGa &oK r G . Ddwa ait LIbert Street.

by te....
monTREAL'ôC*NA8A W.- H. C.OWER. Manager, STkHvr kAIIwAv Cm~m.t

Crookeis

Tubine
If you are interested in lire devel.

-opmcnt ofWdter i'ower'-

Foc ELEOTEICAL PURPOSES,
why flot wntc us? %Ve sltould taîte

- -- - pleasure in furnishung information
3s luth Crocher Whuii e rf taouotai SUlSohto egarding theiPlants we have sup-

Eiecufc1.1g: ~Our aim is t0 supply a compact,
powerft equipmeaît, complete in cvery repcî, and capable of close regultîion.

Latest officiai Holyoke test, made April, £899.
Catalogue andi ~wl In.formaon ta>.. Requeat.

The .Tenckes Kahn (C<>* SogatcK U

Keep rails in Surface Gauge and Ln.Quadruples life of
ties. Greatest savii.g in maintenance cf-the century.

Pa2Pc n I2~IiC Quickest and Best Rerailing device for

Q. & C. TrackJaeks
Q., C.. Rail Drills

SSEND FOR PRICES AND CATA;LOGUES

Br~n~RaiISw
Saves-taking rail from track-cuts rails at

mitre, and saves labor and cost.
-ALL DEVICES AT U. S. PRICES.

1 1. -;- -7

jutie, 189()
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For fullkr IiarticumI.rs aii1> to -mm@

The JUI31LEE GfifTE BfkIR 00., Toronto, Oqt.
POOT Or WEST MA~RKET STREET

N.B. Two JONiES' UNDERFEED STOKÉRS For Sale CHEIAIP. Will Bear Inspection. Good as New.

801[1R 10F WR1FR PORIMEIN SI81FM

JORN MIcDOUGALL

1~ âl

-Galcdofflan Iron Works, MONT REfML, QUE.
ELECTRIC REPAIF? & CONTRACTING 00.

Rewvind these and ail other systcms.

WVrite for prices....

GEORGE. E. MATTHEWS, manager,
621 Lagauchetiere St., - MONTREAL

Fgiuioering Gorjtract (3ompanlY
Main office. C.àrLidia1 offie

1 mi ixi l i si~ 71 Ik A v. N, EW YORK Ti' E i. t î. TORONTO. ONI.

HE3NRY F. DUCK, Ni.NAGxst roitA~AA

BRIDGE SUR-STRUCTURES, WATER POWER DAMS, CiýPA4 WORK
and.QAISSQNL'FQUNDATiQli e Speclalty

The Smjoke NLiisaîIGe
anid Bi1g Ftiel l3iliq'

THE REOPATH-REID
AUTOMATIO SMOKE CONSUMER

'A W«kIA '.M 04U< RJEa C uf.Rbn

2 3 è'Oý.o * I.,

Plie, I1ýj
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WATER POWER DEVELOPMHNT AT CHAMBLY.

%I ilme lirt-eet finie, %%-lien fle iIev'copminl tif desirallîle '.'.'.er

"titir .milite e-lectrjeail trîsnismna ti lizatiom of he elnergy
itaiie iihlraeittitig ticit %viLieiri ii i'isidraio frontl

bouléîîptiil am iiimamfettrer4 thoailentitin tif I lie reiler i-
dii .'ted 10 i leoriginarm fOimres. and %til)%st*iiti inprovemmcîît or
tiqqe îîoî%'r site nt ChIantiy, PI.Q., Nonme vigitoocti sufles, frtini.Mnitit
i caîl. tin lime Rielmeliets ri% er. lisre i.a Ngnrlvkmmm
1, ilo Omlel of Laîke Chamiplain. l lias a sirig vinrrent., and
blo.re Ilme bililding or Ille big dlarniai Chîantilly il% coulrse uear iliaI
pomit %%tî. blikei u by a %eric4 tif r.11itis. Il %.îs sti tiheosi
&Immimime %If %v'ei'mt il iil em re ofr'ereil :1 (Ili% place ta Iltle

*m mîtmif t i e Royaml Elect rie î.*%%ilimpanv of ~Moitirea I .Is durecIed
n m iSq) %%o Imeitlit raijid lireiseii ilieir liiit-% im ade n ilm

.î ymp.î reit Cli.ît mimre ilomtver %voild o t'e denmided, andI (11.1
wè,miimtlier .irrtigeimeimts w ere mîadle, an mîadd ilti i imeir 51 camî

planîit w otld lie nesî:to.Aller chie coniduermioii, ilmîrefore,

1899

Tlise lit.t i . vlied for lisse pow o tse andi onme dain, flic
latter IIImilI tif çomîrote ;andt lv file ust tif hotrizontaml w Ieel% amnd
direct comieceu ge:tter.ttir,. il %%.t% itroioed l o tle%tll, limimer

tli Itd tif 28 Çei'i betre imeioll'ied, a total 0t àlo.ox) h.p tr

-5-00o 11-11-.ISore tilitli mIb n 11tsl f ml. ah)- il cOsI ol illt'ti $-'9 lier
ii.p., exeiist if tlle elettricai nmat Iiier'. In Ortler hit iil
tlientseho.mi fully regardiig fle mîosi îîraclical plan ho tlo1 it,
%titi i liril eligilmoor W.as t.îlleil iim, Iliat hi% vieWs% or il'' e.sî
bility of des.eo'iig fle power iniier titi' liv.iî i j8 iOi't

nmiiglîl bmc obiaiimced. The prtpiriion tif' Ii% pîlan% aui est -
miaies Coîsimnted Iearly a year lsimite, andI, mti ii slmtld

uçere ft'iiid to fnul>- ettorso tihe idlî if %runi tii andt Ont
pter liotise, thiotughile,,ie culleul t,,r a tindwîmr oni d îIuii iilu-i

wth fluiet. Il w.i5 eiiai;t, ioe' t, sI isali li t oI otf lie(
li mber- cuit) ilin iliereiu %iiggemeitl w otîlîlIa' lm-em Sîmitti

$4.u)imiore tlisait thei eîmimrie dai . IIîl t.. fiisi Illei pla.iîî of
EmuIgimeer Raee.

[Sb ille mîteaumîtile Ille ' Clliiltly hi.iîIîliiîî ammpim.l.d

FIG. i.-CRERAEtuî VIEW OF TUEF CIIAIIILY i'tiWl.R PIAN'.T.

mIme'. seiroî it optionu in titi% waier jîoner i Ciuambiv, eXtentî-
iiig front Chia mlly lea sari for abolit fotir affles uplimte river,
;mid im.îî lireiitmiimary piamus anmdm csiiuates imade. Tme.Ne fmr.st

pli.mmm coiemmîjl;ted de'.olopimg i 5.000 i.îm. b> ltmiIdimtg lwo d.inus.
-andmî two pow~'er li vsccd ror i 2-fee licaîl, ai a cosi, excimsit'e
tif Ilme elecînicai mnicimery, of abotit $go lier l.p. Vertical
luirîtaie '.vlmceel and gears ammî limiber crib danmu. wvere IprOoscNd.

1m1 lIme s"îring Of OSq4 A.- C. Race. Of i)atytl, Oimo, a livdratmiic
emigimmeer of %vide expemii-mte, was roested 10, exanmine tlie pro-

î'.'seti waher pover anud ti utrepiar p;ans imd etinui.tes. for il% de-
%eiopruueîut. Ilie obscrved iliat ltme lii.tion of anciior ice <frazilî
%va% one limai dernamded %erious coniiicraîion in deigninig.a piaimtè
s'.iire, a% imm titi% case, fle developmcnt of tinintorrîmpled power
%%.t% contenulated. l'i% va% Ilme nmore apparent becamîso% con-
suderitlîle trotible front tuis sotirec lad licols experiemuced by ithe
ctlon miilîs <mn lime Clambly ,ide of fle riher, wliere waler powver

un i limitie xient haut been similizcd for soisie finite. Thme records
'Jimed tha the waler iii (ime Chanibly Baihad been known (o

risc ne;mrl) .4 fet hy reaou of tlie accmunimlaiom of ancmor ice
ilowimmg dow tile river. En.giiîcer Rice concluded, lowcver, lImat
if lime potver limouîse ttere properly iocaled, and ste power %vere de-
veltipd umder olue licad of 28 fret, slhore vouid lie mto ancmor ice
ho iiierfere wim time operation of flime plant ;amnd lee prepared ii

pianîsaccordingly,

beemu organized, flic purinipal sî'cki-olier, it i living tIhe monu
iio commmp)osod fle Royal Electirb Commpamny. Thev ltmik oter fle
valt-r pouwe~r opliomus wlmicl lit beeuu setoirt-ti b'. the RoN aI
Elocîrie Company, and procecded itt carry tiit tîme pIrojett si'

ilmeir 1preieccssiîrs. The plans of A. C. Rioi' were adiupseil. anmu
imm Aimgisi, mbq, a contraCt %Vas emmered mblk wti lime Stilwell-
Bierce & smuuitil-VaiIe Compaî:ny, Ir I)a>tomm, olito, wiiereIîy Iliey

'.vere (o takie tlie river and con.iti'mms. jîlsi as liii" mort- al
lImai linme, cIeveitp sil lm Ioîcr leiantid andî f im ilie& wviime

plamnt os or i i lie CmaqImIhi> Maîmiflî I imm Cmmam i î i
rmut, excep finiat llmey were muot to rtirnsist e veeoimal mu.t Iiser>
reqmireul.

Oct. i, t896, work wvas begtmin on tlle eofrlim.anmd îtrimtg
lImi wimter -sonie îo,coo vimîmie vard.i of rock wvere týeta,tttel

undor lime power imotise and in ftle lait racee. 'lie concrele wvork
on fle dam and(l owi'r hoisc w:îs 'Mtmeme~ ay. m tif lIme
foliostmng year, anti on 00-. 28. ImSq7. t'imon Ille eîîmîlltil-m1ti<f timm
ilortion ofîlme work, flimc ai gaies %vvre elosed, anmd Ilme %vier
begami fiowing over Ilme cre5: tif lime big dansmm. fle lenigl, i wlih,
incimding lIme w.asie gale wall%, is ivîarIv i,,no< fivts. Unmfor.

îumateiy.. i fle fimite fle mater began Iiowïmîilg <tiir Illei dans, sommIe
of the concrete sea% omtly 1w-o weeks olîl, amdmtl wing mo lthe %er%
iow lemmperalure of flic water il set very slowiy ;so tiî.î wi tIme
mcc, sorti lwo fee t î lickncss, Weill tlit of (it- ponîd in flme s(iriuig,
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il dia Nomme dammhg tu limea:prm of ste dammi. repairs tu wimici
%viemre muiaden;fier thc iow wamer lit Ille fail of .898s.

li:mving ;i mina Ille liigiect reccrded rie in lime Cmanmlîly llasin
dule Io Ilme atccumulmationi of frazi. lise eiginieer iocated lime power
imau%ca:batt -,oo fee fute upt tie river, ammd estabi%hed lise

t;mii waler le% el ahotit foumr feet above time iow water level il# Ile
imaaim, in.king Illme wimve pli% dcp enuutgli andi lime draft tubes
lonmg emotugi %o limaI if. as lie amticiiîated, it waq demmo%trated

iled luec wcmmid lie una furtimer trouble frant ancmar ice afîer tle
power ua% delcekd, lime Itil race coula lie excavated four ct
decîmer, limereh iimmc.%ismg mime power aboumt 2,80o i.p. wiicut
ummly chanmmge imm lise illaciiery.

Tme foremay and wimeel cimamîbem-s arc bilit in ten sections.
witm waii% j (icet tiik imcîweem lie ciambers. l'ime wimcel plis
-ire humiit li semeectî %elioî%. witm waiis 2feet 6 incmes îimick to
carry lihe gemeralar floor ad potwer imcmms, atîd brimigimgoune wali
dirccîiy immder tlime 4.emmre of cacim gemerattor. Titrougiet lime archme%
ammd over ltme wimeil chim:mmisrs icte are mamiic% 6 feet li
diammcmer directiy over lime cemmtre of time wlmgek, so dit any part

%tmPIpiyiîmg lime coltomi, woolem aîmd gri%l mîilis of A. T. Wiiiet & Sout
witm power. On lime rear side of lime wa%le gale waii, aroummd the~
gale oix!nimigN, i% a comîtintsumau amîerm iste titmuber framîte, Iîmnmit
mbo lime waii flmmiî wil i lime face, la recemve Ilme gale frammîcu.1 »

wale gales ammd framîmes arc cast irami and cacm gale i~se %ci o
Nixcemi roiks, %0 limaI wimi time operaimg device ami lime top) of Ilme
wvaiis, two men cati optrate a gate ummder amiy comndition of Itamer
im time river. On lime toi) of limis wasme gale abm:miemmt waii is --q
Pipe lîr. teclion railinlg about 4 feut imigm, extetîding front lise
cormier cf lime power imoue la lime end of îimeabunemî ai lime cresl
cf lise dam.

Thme s-pecificaiont were carefuliv drawn tmp, anmd caiied for :m
iigli quaiîy of work îiirougiout. Sornie idea et lime anoumit of
labor involved mîîay bc gaimîed froni Ilme %laenemm thatI lme engim.
ecr*s climiales imcluded, anmong alther items, over 9moac cumble
yards of rock excavation, 33,763 cuibic yards of cottice work,
aînd %cnetig like 36 tous of iaif.incm rounmd iron, titi% amname
matcrial beimmg bmiit t he dam. Ail cf lime eiecm meai work ammc
nmaciinery wvas fuirnisied and immsaiied by tise Royal Elecîric Comis-

StIDE ELIEXATION U.4',INiC7. t' II tl'

oif Ille wimeci cati bc remîmavcd fromt mim outaidcf orImle gencralor
raom. Time forcba. wimeri 'im wali and power lmamme fomndaîion,

arc Itmili of concrcme; wi ie powcr limomîs.e above Ilme ahiînuent
anmd gaiicrv liclr% i, à sîcl amduiick .%trucitire r ct wid , j0$
fret lommig amnd -o fcm iigli fronit mie floor lu mime clîord cf Imle roof

trtm%%c. Time waiare i:3 iiicS amduit; imncime% iick, witiî one
ccmm,c oif bticlk qbi-mide cf lmee .%cI sructure. Tic ;i.Jc of ste

poîwer himsc waiN ;, iuiaslered wiîli cernent niartar. fmnsimed
%miomt'l amni îainlc.i. i-'g. -, iaw% plan amld cevationq cf lime

î'cwcr imommsec, alla illtmsrate.N cleariy Ilme gencral arrange-
nmiet:.
j oimmimg lime rver emmd cfilime powcr limase.amd fociay waiis iN a

w;%,te gale abumîmen: wali. 1iti% wali as z7 fret wide on -lie base,
s feet 'deai lime top,. ami i% aboui 33j fret iigi andi fé (es long.
It i-. îrovimicd wsii1 wasic gaies. cacit having :ln opening .4 by
<ficî.

Tme dans ii -G fcci %vide on the, 6 ct wide ailIie crealI,
ammd i.% %it fcl iightabove lime apron. ; hile lite toali liigimi varies
fironti za i :S fées, wvim lie creali 4 fct below ilimeabutment. Tme
ýinctt1ow dai camenul, imt Ilme river %ijil feci. iicnce atctN. Ilme

;nr rs ces. witcrc il jiin% te abniment on tue Cimanîbiy aide.
Tit', abutnîcnî lima ilirceede<1r pipes. (, (cet iti dianicier, for

pany. cf 'Monireai. Tue imcavv nmachîine work was danc imi ilmeir
siiopa at 21onircai, the ligier ivcrk amîd atsmembiing being donc ai
Ilte power lmose ai Richîeieum. Titi% made lise litogrcss% of titi%
portion cflte work vct-v slowvýand expcnsive, bmi, as time polwer
was Io bc uwsd in lime dîiy of Manîreai, and Ilme wirc line iad tn
crosi,% lime St. Lawrence riter on lime ncwv Victoria bridge, il Ilias
beet, impomsibli b deliver power in lte cily mntii te ecmiiîetion
of lte bridge. Aside (from il%!%, lise dirtmpîed owncrii cf a
certain slIrip of ground lying betweet lite city lintils and ime abmî.
ment of time bridge would sti1li have madie il doîmibtifum a% zo jtml
wlîcn Ilte ctmrrcnl coula bc deiivered ai lime s.ub.%aaion in Motîtreai,
even if lie bridge mere ftniaimed.

Thte excimer witcls wcrc firra %tîarled Nov. iS, sS<>;. and tlme
firmt powcr front th-ent was dciv4cred to, a sýaw amni gilm tili at

Richiucm, ,.itimamcd abtom one mile front time litcer hmome, Jan. 2;,
uS98. Tue generalor wimcis were %aîartcd Feit. z:-, and lime firsit
gcncratar was. connecled Io the witcim %;tv zG, m898.

Thte wi',dom cf developing the power umnier cte itead of 3s (cet.
with lte idea of obv4aîing the trouble lirevimsly exlerienced witii
frazil, was fully demonaltrmd dmring te winter% cf î9«Samîd

iîq.ywien lthe colin milis tan contintoum'ly wiimomî any troumble
whiatver; wle ai Ilme %ame limie he exciter wheetm were operal.

9 2 à4i
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,sig, aiîd lis~se gates were disciîarging more water lisaîit the

1 lit-ge mlleeiq wiil cver lise.
Fýwejve indhes of tlîe oulsule face of ail the wv.tiN andtise dami

,îteill 1 buit of concrete compoed of otie part besi P'ortlanîd
emelîiet, two pîarts gooti cieaiî bharp saiîd, and five parts of broketi

gates. Fig. 3 %iiows% sectioiia elevatioii lrougli the wiicei't an

ilower liot%e.
Tiîc 27.inch wiîeel%, Ccd Of wiiiciî tevclopsý 200 11-11- -sud -'(0

revoltitîls per minute under 28.foot %qvorkiiîg licad, ari- msed to
drive lise excting gesierattîrs. Eliî tiitlsu. exciting geiierators

Flc.- 3.-Sl-CTIO%',I. ELPV.ATIONS TIirotrîu WVî;I.L Ai' ll>owFRi Hou sF.

%oine thiat wouid seren two luches, wlîilc the inside portion of
tue dams i built of iarge blocks of stone cxcavaied front Ille ui
race and filleti solin5 witlî concrc.

The fuil turbine equiprncnt wiii consist of 16 pairs of .10-incli
evhinder gale liorizonta%! whcchs, and two single 27-isicl cylinder
gaie horizontal whicels ; ail of tic «« Victor" type. The 48-incli
%viieels.arc tised for driving Ille gecrators, cadi two pairs of

requires 175 hi.p., ieaving 25 li eniicdi wliccl for regulation, wlîiehî
us provided by a Snoiv nicchianical governor for rcd, mnoutnîcd in
front of lise whicei clamber. Sctional elevations ilirough the
exciter wlieels andi power luouse are %hiown iii Fig. 4. At the pire-
sent time both the exciter whieeis are ;si place, anti eiglit pauirs of
the gcncratur wlicels. The limer huuse, forcbay anti whueei
cli.imbersq are, o! course, arrangeti for tue reception tif lise re-

Fin; .SîuM. E.vro~ :Rr.îE\CITFRI WVuî,F.s- ANI P4WER 1111SF.

turbines cton%littiing Onc unit, whiidî will dcvelop :,lih.p. and
i ;.- revolitions pcr- minîute tinter :8.fooî- wcuriing hîcad. Eâclî
unit fuirniNlîc% tue mîotive powver for one <mi tlic :,j00 li.îi. genera -
lors, icaving inii i wheels î4 SN h.p. for rcgulaî ion. For casri two
pairs; o! ilîc%e %vlicelsç ilicre i%. providctl a Ciese r clectrical gvr
nocr mounîcd in front o! lie wliccl chiber, wiîiu a mziîable fiant!
wlîeel locat cd near tic governor andi grecralor for opicra:ing the

nmaining cighî Pairs of gencratoir wlicels as %non as tic ChlanihI:.
~laufcîuriîgComp.iny rnay eaul for tlîcm.
Fig. ; ,.show- UIl exterir, antd Fig. 6 tic interiar o! Ille power

lioii%r. Il wiil bc obscrved thati i 15 iglit andi roomy: .the gen.
cu-aors on onue floor andti ihe iellorh in uIl gallery abovc
wherc the operator cars have ân, iinob.%lrtîcicti vicw o! site wholr
generalor mrtsm.

Julie, legg CANADIAN 311ECTRICAU NEWS



GA~4ADIAr4 ELiBOT1~ICALa j4EWS j luit,, t ~î~<>

Thue eltire planît afforcl% an8 ecellenît exaînphfl of modern engin-
evrnug îraclice. anîd great crediiî k due htii to the vingilîcer and
te iîcitilders tif tise pioverfîîl turbinîe% anti genier.ttors. L'îtîtluai
intcrc%t hau benti.lai(e%ted it lise progre%s of time woî k by pro-
initienit eîîgineer. a îîd tlîe plant liait beemi vi%itedi hy a1 stnier tif

tlie Ieading enginieerng %Og. itlet.

'liei four Net% tif ilIivel% andt geileritolrs t'.ere ',tarted Aptrii 80

for a coîîtinisul triai ri of thirty days, as provited for iî Ille
collnc rat -t îevi te Cliaînb1l)l aNl.lifacturig Com:pany atii Ille

Coltractor, for te -çater.power Culslsnpnt. l'iec reits lim'e

ixeeîî verv ,i-tifatotrv mdre, and a rlîtostat tc'.t of tîte geller

alotrsN lia% ,Jîot 'tslîgil at 3100 h.p. Otput tif o:e geliertor wvitiî
about a -010 -ici tif water o11 the wvlitecl.. As son a% tlle

'.'ir, lisse~ to Moittrcal eau lît he onîpleed. tise ablindant %tllppy iv f
tlectric;al power availabie 'viii prove tif iinînîcîse valtue ici tie ini.
duistrial isUtttt%s tif the ernty, anti
mitlt mîark lise begîîîîîîng tif ait,

cra tif grc.iy îilirl'. i eoîitdîgag.L1

lion%.
AUIlltie irois aîJ ,.teei wtîk,

rnchitlinîg Ille wttc g.utes. lî.îît

rail. rack (rairne ud rc.wîe

draft Iibs4 %trel %itîctr.tl '.'ork

iii building. t rt clig erane anti
cranc traci<. wa% fîirisiîet liv

C.o., '.'lo Contracetd. as% hefortu
%tateti, for Ille Clalire iîyds.tuiî
lanit. but stib.itt tise wtîrk t' ex-
eav-atîtîl audti hldinîg It ' eler

I.vali .\ Son%, of M'tel

Electrîcai IWorld. 1
CANADIAN ASSOaIATON

0F STATIONARY
ENGINEERS.

Montrcal No. s. C. A. S. ., j
ha %C detiacti1 tid a pît'nîe anti

games% on Strttjudy i.jtii,

ai C.artîervalle. Tlîî s înic î's

lw:iig lirld t te litisel% of1

a%%istilg te ichîall lhbrarv

tif tRie stain

J aie,. Aikiîsz %et ettrv tif

llrtecville No. i«%. itunisiies hIe
followang IlsI %if tue .%fficerN. tif .-
ilit branch .I'ast lirc%idetiît, ~
John Gruntly lNrcideni. '\Vm.

1- Ileotranti: tctortling Secr'c.

tait. j.%,. %iîkcîs% treasuît'r, 1%. 1:. Ciîaîîman: t'ontlinr,
f. tarcsît e qaî.lnui.torkc;wr. \*scttr Iliannan * truslcs.

Edwar île. mie ani lnesM Rtelîteli.

The' t,.~C'iu 1% v1 Totrtio hale tatdedi Ille tonirat t foi

eccineai a1'paraisto vbe rusCd for highltng hIe ne'.'. cmlv assis

%7otnlflituiltistig-. to the tCanadJ.ti Gecncnul Flectric Ci.Xiîany.

The plant .. insis i on ule son kilowatt direct qtnnettcul unis,

together w'ithî %tvitt litlti ti îtin ruflt%.-

PERSONAL
M'ir. 1EJwa.rci elî lec icrti for lise Perthî %Vatizrwork% Co.,

lias reîniov'd to Mon trtal. where lie has obtaised a more~ lucrative
position.

111 tite rcemit bvc.eiet oît iii Northt %%*atterit. Mr. iL J. lireit.

lîaîîjit, i:reitient kg[ tîte Berlin (;a & Hi-cetrie Comnpany, w~as
eiected toi a %eat ii tlle Ontario legisitmr, deféatisig lits op.

poilent by I î6 v'oles.
'lo P'rorestor D)ean flovey, of

thge i:.tctlity of A~pplied Scec
oif Nlc(ill Unîiversity, Montrcal,
beiongs thle dtiituîsiîed hosior

- tiof hinîg eeiced a nienber ctite
Loîiticii of tlle i ll%titlltt of Civil
Etîgincers, tif Enigiand.

Tige itllTIe.î ~ s iarîîs
- ithl regret îlîat NIr. J. i% ,

,,i 1ts:ttittitof' Rte C. P'. R.
tlg.psiniia Co,1lutu a,

lias becti Cotîfinied tti the hos-
Ilitai atl Neioîî tlîrotîgi ser-
ictîs ilincss. lie i- slow, w<*
utnder!staîîd,. tiio!t recovered.

&'tr. Nelson Grabîîrî, :ts',ltati
sîîî,erintendcîît of tite Muoî,trc:îI

i'OWER >lJt~T.Street ias reJgîîcd Isis

position. and w:ii siîortiy go to
Giagow, Scotianti, wvhert' lie wiii becoeoî otpnlllilttf Ille

tUda.%gow Corporation tramways. Mr. Ctr.îbtirsî, wl stal
Io Mr. hae)n:Ill charge of tige' ciccirical cqîîipîîîcîîst of the
Comnpany.

Mur. Wîn. IV. Grafft, of Ille enginîeerinîg andt sale% tlepartîîîeît tif

tlle %Ve%tinglitLlse 1-lectrtc & Mantti fit itir; sig Comnî;îy, lia% becen
tratnsferrecd froin tiîe V ork oflkce of tat Comnyî ti te

ciflice of titi. C..aîad:în ngcnt% of the cosiîntalw, 21liessr,. Alicarn &

N

RUIOR 0l' Pt".tFR hI's.Cî;tl.v i.r itA

Sot.Oitawa. Tîte ~Vsmgiîs oîaî iîîisIn
Caniîada 1% a%sitihg large pjîmportions.

'Ir. j. WVn'.M. a gradisate oif M ~tl ivcrsity. otr'I
hat gone ttu Itisigsttn. lanintIa. hîaving rctem'.ed site appointaient

gratîtating Mr. hari lîa elt the lious tn of stîperinteniel tif
Ille Si. jtlîn inti Montitn, N. B., railwav %yvsten',. antd lias

%tct7&tiietl a rc!sponsihle puK-iltii w.itiî tIe Royal Elecdrie Conmpany.

tif NIcntaîrlu.

juste, sst)o

ýF POWFR

CANADIA14 ELECTRICAL NEWS



juiile, 1899

ASSOCIATION.

CONVENTION PROGRAMME

~''< L05rSItS I ~itt~<Tl~ S~VI~1~U.INEWII.

BVSI-NESS PROGRAMME.

1 1.00) A.M. Mt1îeisig tif Exc..tîiio comiiaîil:ce.

.M... o.pcîiîig of fir%t %eN%iosi ;ii ConîventIion I lau., Neiv
NLw% R'oyal Ibide.

1RCadiîllg MI%îîitlte tir !.ast N.letiîig.

Rcîni tif çoiîîiItc< id (X'iwrl ttî%lis.

I)iL%lNîî.

«).-,( A.M Coîîsicratiosi tif RCiitrt; tif L'nitiîiîîc ,.
Eketiosi or siaîidsiig (oiîitie

.LIctio81 Of I>Icau.';id Tilîic tir liexi Meciîîg.

t> 0A.M. lcii<of Oflîcem~
L«Iîfiîîisllîcd Ilîîs,îîe%s.ACCOMP:'tNVING the programme of the forth-

coming atnual convention of the Canadian
1Electrical Association, priniet above, will be

roundi in succeeding p aie, :rticuîars anti illustrations

of sorte o! the cec-
trical andi other fea-
turcs or interest in
andi about the city of
Hlamilton, wvhcrc fleic
event wvill take place.

Somne of our reand-.
ers wvill recollect !hat
the rirst convention
of the A-ssociation, .

fo1Iowinx.- sooni arier
ils orgaimation, toolz'ik
place in Hlamilton. X~
he ,sccc.s% hi

achieveti was -tuclh.
thiat the promioters
feit encouirageti to go
forward, and tlle sub-
sequent hso of -

tlic Association basn COMsI \1780N 111 %11-28 WMl r l,

heen i oe or sicadv
devch.-pneni. lin the proccedings of the Iirst convention
hel june i-Iti, :tth andi îNh, îSî,are rccorded the
mimes of several gentlemen wlîo are still nîcînhers of
the variouis comitccs of the Association, andi arc
rcgardcd as hcing aniong thc niost active nni

170.9 q-( Illecirk lowsrr I'i.ltscci (roi a Sie.-,i Ib,i.:
C. Il. lium. IA'ndoî. Ont.

IIK tiisli C.-allui't-ry inîpectlion )f inl1atL4iiiis lluiîmeal 1- ire Lobauuioiiol
Cr,' I'CcpOî a, lu tmtie. of tlc. . leas %I.tille.11

L..nîj Iliîîing IuusdAr. Waur ~ ~ .. A Iîî.yiI aiioii. oul.
1 i e I tî~iu,isc.&ert I.auup lur Centiral staliî. o.iIrî eLîik.ail s<r

disîri,utaost oflgUr rcgiILtiiot. and wlseilier 2x, t i04.. voit Ixn111. are likeIy &s
cois iot griserai mie, aI.o a rcetenc tu dis: Nrrsis lait:1..

"Central Station Accotsnting fronti a Iuie.Saij,îî. P. Il. Ili i.uîa.

fi, addition to the ppri. diec usuli le a (<w inatters for Rentrai ls.*su I. a

SOCIAl. PIEATUI{FS.
WIiN'uA.JuNic 7h il.

7.3 p.i Tnib to Ilitiliugtî.tb I'.adi and ex..tîrion on ti le L.ake. rciiuiitî l'y I fim.
iltunradilR-îwy 9311 %i4litnr c roule thie punier .iiolstf site I I.îîi:ioýn
Stiet Raiîway Ctinleaiy and is 1 lansiltors Ratlsal RaiIu.ay Cocsîiiiy.

Tisî'i.si.ov. iLuit 2YTii.

5.oa r.m. -Tnpl to Gtiî»sl.) oser dit 1 laniîlt.,8i. < aii issiau lira.""s isue Ieîic
Raiîayl. and, unî rcluri. s tit la the Ifi.titl El 

1
Ieit .ilàgi &~ I'.r Coin

.. .i Aîulosccai: ILnuîuet. Niew Roya.l Iis.

Fi'Kîîîov. )t'NF-flu..T
ii.30 r.%s.-~c trin n C<raiuiI1iuk Rilnay firsi ofts..îo 1ihefataract

1'.,wer (.v.jtiys so :it l>eCcw Fait%. leasing fur 1 lailion and ;omnîtf casi
and Meýi ail 5,i liani.

qscccs-sful promioters o! its wellare. Tiiere shoulti be a
reuniioti of ail tiiese ai the coming niccting, in addition
to an alttendance of tile manjority of tiiose whose nicm-
bership dates fîoni a later perioti. Not only so, but it

miay rcasonably bc
* . expected flea electric

ligliting compaîics
throughouit the pro-
vince wvill mark their
appreciation of the

es value of the Associa-
es tîon1s recela efforts

Io conserv:te flcrglits

i ng industry, by sish-
siltting their nanies

I foir nîenherslîip nt or

preiots o tismeiet-
inig.

Fromi ani electrical
point o! viewv, espec-

:ilv, llanîilton bas
matie wonderfuil pro-

~î:~ ~ ~gress since the tiie

wlîcn flic irst conven-
tion tif tlîe .%N-sci.îtiosi miet thiere. Ottaw.î .nd Montrcal
wecre tiien the only important electrical centers ini
Canada. Recent dcvclopmcnts have placeti in the
sanie ranik, Hamilton, Quchec andi other cities.

The cntcrprise of the Citizens of Hlamilton in tbis di-

iRNAIDIAN EliECTRICALi NEWS
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reCtiOn Is eCIl 1in the Iilmertlas Clcit riL .i'a S) %tellls
%wiich iîow radiate froin iliat centre. Bv flac conîstruc-
tioni of tliesc railivavs H amîilton lins attractcd to it.self
the t rade of a1 large anîd properous territory, aaîd lias
tlicrelîy greatly increascd its commiîercial importance
.and prtisperity. The Cataract Powcer Co. represents
tlic gre.ttet and boldest enterprise of tlîe citizens of
H amiltoni In tlîis direction. B>' suscce-isftilly prelviding
for thc gesieration and transmission of ai least 8,ooo
horse power of clectrical eticrgy, fromn a water powver
situ;ated aIear st. Catharines, they have, so to speak,
takeai Ille wind out of thie sails of the electric powver
Coipailies at Niagara Falls, sa far as tlie market for
power hctwcn Si. Cathiarinies and Toronto ks coaîccrn-
cd. 1 iaviuîg gat tlacir plant Ili sticcess-ftil operation, tlic
question of fiding a iîiarket for aIll tlîe pover wvhich
caiî [e developed at
tlieir %vorks s uiîdcr-
%tond to lic now engag-
iiîg the attenîtion of tlîe
mianagement, and it
lîceci cause sin surprise
if hefore or shiortly fol-
lowilng tlie coniventionl,
tlîe ruiored consolida-
tion under one miali-
:agenîenî of a11Illhe cdec-
tric liglît antI railway
conîpanies liaving tlicir
lieadtjuarters in I l.anîil-
toti, -shoîîld heconme an
acconmplislîed fact.
1'hec elect racal de-
velopnîients, comhlined
%vith ile nunlierous othier
features of initerest set
forth by the programme,
togetîier with the at-
traictivctiess (if thc city
itsel f, anîd ts centtral
location andI accessa-
iliity hy rail and watcr,

'lauld ensuire for the
coinhing conîventionî .
large attentlance and ai
full measuire of success.

Tlhe local colmmaittee
hîaviaîg charge of the CaTV- IALI., Il
convention arrange-
nieats as as follow% . Messrs. George Black, super-
anteaicîcat Gz. N. IV. Tlelcgmaiph Comnpany, chairman;
M:ark Thinmas, manager H amilton and Dundas

Ralw~; l R 1edeî mnger Cataract Poawer

Ç(iImpaaîý ; Gordon . lienderson, manager Hamîilton
ElIectric L.igîît & Power Company ; A. J. bielles,
nmanager I laîilîlon, tirimsibv & Beamisville Raiîway
NVilfred Phillips, manager N'iagara Falls Park & River

Riay A. Bl. Smith, G;.N.W. Telegrapli Co.; Ei. E.
C ar , manager Packard Ilcîtric Caaîîpaay ; J.B.
Grillith. manager I lam1illon Street 1Ra.ilwayv ; C. K.
Gireen. manager I lanuhaaîo Radial aIa.

111il 1AETaRIt iRAILUWAV STY

The I lamilton Street Railwav wvas thie rirst iii Canada
ta be apcratedl enitrel> b1> clectiricit%, Ille oId haorse car

b>tmleiniz Cflllrteti ta electric poiver in Ilie %car
8 Thîi% %% stcm, tiperating %, ithiiî the city limits,

~nmprsc%à a niiîse of double track. The equipmcint

01sit 3i ' IlotOr cairs, buili b>' Joncs, of 'rro)-, N.
V., anîd 15 trailers. 'l'lie electrical equipmcent is %Wcst-
ingliouse excepting ance cquiprnent of Gi. F. s,2oo,
whichi k used on a water car for sprinkling the streets,
this bcing dlonc cander special contraci vîth tic city.
Thec rond extends to Duridurn Parke, owned by Senator
Mlclnnies, wvhicli is one of tie finest in the Dominion,
andi also connects wvith two inclines, onc rit thec hcad of
James strcct and oile at the liead of XVentworth strect.
The powcer house of the Ilamilton Street Railway Co.
is a brick and stone structure situated at the foot of
llughson street, on the shore of Hamilton Bay. The
motive powver consists of wlhcelock tandem conipound
conclensing engines, six boilers and WVestinghouse dyna-
mos. The officers of thec company are as fallows:
President, 1E'dwardl Martin, ~.C.; vicc-prcsident, johin

A. Bruce ; sccretary-
treastirer and manager,
j1. 13. Griffith ; electri-
cian, V. H. WVaggoner.

liesides the Ilamiltonl
Street IZùdwavy, the cily
is fast becoming the
centre of a magniracent
system of radial rail-
ways. The longest road
as the H-amilton, Grims-
by and Beamsville elcc-
tric raîlwvay, whichi
travels east to Grimsb3
and Beainsville, a dis-
tance Of 24 miles, pass-
ing througli a country
that for years lias been
known as the fruit gar-
den of Canada. The
power house, a brick
and stone structure, is
situated ai Stoney
Creek, about midway
betwcen the two termin-
ais of the rond. The
generating plant con-
sists of (-.o Wcstlngý-

~---I:~ ouse dynamos, :,00
lh.p. capacity in engines,
and two 200hi.p. in tubu-
lar boilers. The cars

A1LOONT. consist of nine motor
cars and ive trailers. M r. A. J. Nelles is secretary and
manager of the rond, and Mr. C. Fraser chief ciec-
t ricin n.

The Ilamilton Radial electric railway leaves tlie
city by the north-east, skirting the hay shore tîntil thc
beachi is reachcd, then crossing the beach and passing
betw!en handsomc vIlla residences ta the village of
Burlington, ten miles from the city of Hamilton. Two
C. G. HE. generators Of .400 k. Iv., 500 h.P. in cnginesç,
and 300o hip. in boilers, comprise the equipmcnt of the
powver hanse, which is locatcd at Burlington. Six
motor cars and two traýilers are operated. Mr.
C. K. Green is manager and Mir. C. G. Frenchi chief
electrician.

lIn the ycar aSq6 the H-amiilton and Dundas railway,
tIîcn operated by steamn, %vas converted ta an clectric
spstern. It extends from Ilamilton ta Dundas, about 5
miles ta the west. Mr. Mark B. Thom..s is manager

juile, IS(Y)



.1 ~ ~ ~ ~ I NA DIt' A 5>CIUD N ELîECTRICAù, NEWS

ili the raad .19111 INr. 1'. àlCutllauIgl Lilie CleLtFi-
cian.

TH E CTIA i'IoiERtOM't

mie inagnificenit enterprise af the cataraci Power
Comîpany has already beeti describc'l in the .îc

Niî,ws. Power is generated near St. Cathîarines, 01nt.,
and transmîltte 1 , at a presstre of 24,000 volts, ta the
*'ily of H amilton, a distance Of 35 Miles. 111 a paper
hy Mir. Wiîn. lemiphill, read before flic Engineering
Science of the Schlool of Practical Science, Toronto, We
find the follo%% ing additiosnal particulars regarding the
construction o! the steel pipe that carnies the water
front the teservair at the edgc of the mounitain ta thie
wheels in the power hanse :Thc pipe is 7,33 feet long,
8 leet 6 inches in diamieter rit the top, and 7 f"et 6
inclies at the batfoni ; it is ý4<-inclî thick at the top and
gradually increases ta a thickness Of 13 -16-inch aIt the
bottoil, bath tranverse and longitudinal seanis being
double riveted. This pipe is large cnauigh ta stipply
6, ooo, h. p. At the top af tlie niauintain, the stone wvas
dug out ta a depth af 8 or Io feet, the pipe laid ini this,
and secnirely fastened by concrete in the mnason wvork,
heavy flanges hiaving first been riveted ta the pipe. Tlic
flanges were necessary as a great part ai the weight of
the pipe is supported at the top. At the uipper end of
the pipe, suitable grates are placed, ta keep out ice and
drift wood. As the cnrrent in the canal is very slow,
there is flot mutchi danger arising from drift ice. At
distances ai 1.5 feet daîva the sidc of the mauintaini solid
blocks of mason work are built for the pipe ta rest on.

COURT I laUSEJIAi.T OST

.-bout two-thirds ai thc way down the side there is a
ledge on the niountain about 6o ieer %vide, thec pipe
iallows this, anîd then runs dawn at an angle ai 2o' ta
tlie power hanse, where it turfis almost at right angles,
and passes under the power hanise. Near the edgc ai
thle dge in the mnouniain there is an expansion joint, ta
take up any clangation or contraction that miay occur in
the pipe. This joint is canstructcd sa that it supports
flic reinainder ai the %veiglit ai the pipe. Tie joint,
beîng larger thanl the pipe, rests in a hallowcd-out
portion oi thc manson work, niaking it very secuire.

1,1ht illustration shos longitudinal cr(-sc ifa
this expansion joint. At B is shawîî lhaw twa sections
i ile pipe slide, one inside the ailier, withl a piston

and cylinder action, tarmling a sliding joint. At C ks
shown an ira,î ring, fastened with angle iran as shown,
and this borins a sliding joint at 1). At A is a i 2-iliili
apenîing iii the pipe, througlh whieil the water Can1 llow.
Tlhere are two ai tlie.e hales. 'llie water filîs thiq par-

k..-

.1

J;
k,

t'

POaWER COMANî.s.

Qrfl:l

tion of the joint, and the pressure of the water against
C lias a tendency ta keep tlîe lawer part o! the pipe iii
place. The wvater presses against E, catising a little
spring iii the joint. l'le conibined action oi the spring
in the iron and the pressure of the water against C takes
up any clongatian or contraction that niay accur. It
wvas fannd nccessary ta pack the joints withi wooden
rings, as showîî, sanie six or seven inches thick, and
îvhen the wood swclled, it stopped the leakage ta a

large extent, but this
1 swelling of the waod will

nat allowv the joint ta nmave
mnch. As Fis an iranring
arotind the pipe, this ring
is flanged and riveted to
part E, as shown, iorniîîgii
aniother sliding joinit.

Till- HAMIL.TON 1E[I.C'itIC

* Situatcd on Mlaini street
*is the dynanio ronil oif

the 1 fanilil Electric
Light '&l Power Co., its
dimiensions bcing 135xS70
ct. 'llie machines con-

sist of arc and incandescent
ligliters and cectric power
generators. There arc two
Royal alterîîators wvith
exciters, ane.GE -,000,
ligliter, and anc w 7esting-
flouse i ,Soo lighiter. Fit-
teen machines ai varying
power are for the suipply

of arc liglits, fourtceîî being irom the Royal Elec-
tric Ca. There are two pair of Irown eîîgines af
700 h.p. eachi. On King street is a thiree-storey struc-
tuîre iii front, camhbining the offices oi the conipany and
several other offices. The rear is takien tip hy tlîe
bailer roomn, wvhere there are three batteries, anc con-
sîsting ai five 6o-incli Oslorne-Cilley tuhu'tlars ai 75
li.p. each, the second ai twvo 6 6-inclî Goldie & Me-
Cullocli îibulars of oo lî.p. cadli, and the flîird (if two
PoIson watcr tiîbulars% ai 2(x li.p. cadi. This conmpanly
na'v hold the cantract for ligliting thc -strcts (if Ilaniil-

.1111le, 1809



CA~4ADIA~'i EhSGT1~ICALi r4BWS J une, 1899

*oe~oo~o,êo*êo,,oea
g
o
o

o

g
Mu. (~FO. ~ * Chairmau~.

MR. A. J. F..Is

SOME MEMBERS 0F THE LOCAL COMM ITTEE--CANADIAN ELECTRICAL ASSOCIATION
CONVENTION, HAMILTON, 1899.

CAtiAr)l.,qri ELkBCTRICAU NEWS Jolie, 8899

Mit. E. E. L'mn.

MR. Il. IL MR. A. B.

Nir, C. K. (*.&;uF.N«.



J iIiiL~, iSq<~ GA~4ADI1~4 BIIECTRICRIt $EWS
toit. Recen tly t le mnanagenie ilt decided to tak e power
frout the Cataract Power o.sytcinstead tir
geileratitng it tlicniseIves. ÎIl r. Gonrdon J. 1 leildcrson is

ma;ger of thle I laîuîiltouî lectriv I ight -M l>otvr C'o.,
and iNIr. T. \V. M Iartimi chier eectriciati.

G. * N. %V . EI.. IIO~:

.- bout , o'cliîck a. i. on the miorning of NIMay ic)Ib,
1898, uluriiig a1 severe thlunderstornî and dowlnpour of
rain, the office of the Great Nortii-%Vesterii Tclegrapli
Conipany ini Hamilton, along Nvilt the building inii l
it was situated, ivas destroyed hv% lire. So coniplete
w~as the destruction that flot an instrument or even a
printed miessage blank %vas saved oui of the %%teckc
the books (tlle current ,nouîtli's bîusiness), a port ion or
the lowver Office furniture, and somle h;uttery COIS 0111Y
being rescued. A' ____N______________

early as possible the
Chicf operator and the
lineien cut ail the
%vires througlî, so tlîat
lby the tinie oropelling
for business at 8 ;î.n.
ail tlîroughi circuits -

%were contpleted, and
no0 stoppage of' husi-
ness except withJ
Hlamiltonî ensued.
'l'ie onlly wvires in-
commnoded tenmporar-
ily wvere those depend-
iuîg uipon HIailtoni
batteries, whichi %verc
dernolaslîed in the
basenlient of the burlnt
building. l'lie iati-
ager in the uîîeantinic
lbad secuired the only
vacant premlises in ftic
tieiglhhlood, and
al 7 a.u.began 111ov-
ing ini t lic few atjCcles
saved

The tie%% location -

wvas about 6o yards
south of the old office,
and as no poles could
be ercctcd, a .5o wvire O~c:
cable %vas securcd for teniporary use ;instrument tables,
battery stands, etc., lîad to be nmade out of pine boards.
The first supplies arrived front Troronito by the s o'ciock
train, %vires wvere rapidly got working, and before dark
ill nccessary circuits Nwcre connected with the office.

Those flot required for local purposes were Icit cut
through in the cable box' ; about one litndrcd %vires
were in the iiix, but fev offices were aware tlîat any-
thing unusual had occurred. The temporary quarters
being too smlall, the adýjoiniing office wvitl NO. 34 'Vas
secured and fitted uip for permanent quarters. 'rte
prenliscs are 1u8 by 6 1 feet, .111 of the ground floor; front
consists of a large plate glass window, and door on eacli
side. The counter runiling across the office is niade of
ash, ivith cherry top, coverci %tithl plate glass, a ficat
brass scecui dividing it Icngtllvays, wvitIî openings to
reccivc messages tlirouglh. Inside are the neccssary
desks, etc., for clcrk and manager, and belowv these
desks is the operating department. The switch case

and instrumlent tables are of asli and cherry. The
tables provide space for 21 instrunients, tlîree sets of
repeaters, and space for extension. Thei switclî is
13lititcil's latesit design, witll space for 70 w~ires. The
olffice presents a ieat and lIandsonîle appearaluce, win-
dows at baclt anid front giving perfect liglit nid v'entil-
at ion, nictallic ceiling of uîcat patterni andl liglit color,
wvalls covered %vitlî grey ingrain paper, w~itli 18 feet
ceiling.

'l'le wires are led int the office ini two %o hvire and
one 04 wire Kcrite cables, boxed in, and back ot switch
case opeuis iuîto a dlisi ribuîing box. This box and its
sutrrouiniilsgs are covered ivitlî ashestos board, and
every îîrecautiolî possible lias becen takien to avoid ire
front electrie contacts ;ufter leavizug the box ecc %vir
passes tihrougli covcred porcl du fuse blocks, wbichl

___________________________ arc separated front

eacli other by gIass
strips, then recabled
to thie switch-board,
and froir the switclî-
ho.-rd cabled to ecdi
instrument table. AI]
wvires not ini cables are
Kerite covered. 'lhle
souniders arc in reson-
ator boxes of neat
design, and cvery-
thing arranged for

* prompt an ficient
lhandling of business
witlî perfect case.

The office is admnired
by ail who hiave seen
it. One gentleman
connected with thîe
telegrapli service who
lias visited ail the
principal offices in the
United States and
Canada, says it is one
orfile lneatest lie bas
camie across.

- ~ -.. ~Although the old
office took fire during
a thunderstormn, there

«%'-li.TIN, IST.is nothing to connect
.'~'II.Os, ST.the fire withi ligbtning

comting ini on the %vires. Ai reliable evidence in-
dicates that, the fire started in Uie south part of the
building, and rapidly spread to the north end. The
telegrapli operating ront floor was flot touclied, and
the business office damtaged by water anîd fire entering
f roni behind. The office is under Uhc management of
Afr. George Black. Memibers of the Canadian Elcc-
ttical Association are invited to visit the office during
tlîeir stay in Hiljton.

TUE 131M.T. TEI.EI'IiONE ECINE

The Hlamilton exchiange of the Bell Telephone Comn-
pany is quite important, iuîa.rmucli as it is the central
distributiuig point for long distance messages to the
United States and elsewliere. The exehange is under
Uic mnuagemient of INr. B. J. Tliroop, wliile Mr. IL1 C.
Baker, nianager for Oztario, also niakes bis liead-
quarters in Hamilton. The company intend to lay a

julle, Il;()() GRNADIRri ELIECTRICAI, 14aws
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nuniber of underground conduits in the City tItis
suivniier.

1k wisel knotvn tihu)t along the south side of the city
of 1 lamilloin, and cxtending for muiles in citler direction,
stretches a bold, stecp escarpmcnt, known as thc
IHamnilton mouintain. This niouintain ks froin tWO
haîndreil 10 fourlitindrcd feet highcr thatithe Icvel of
the City, and to providc mens of acccss for wvagons,
electric cars, ec., the HIamilton and Barton incline
railway, a view of whiclî k here shown, wvas constructcd
inl tic ycar 1892. It is a straigit cable road of tinirorrn
grade, cxtending froin a point at the commencement of
tc rapidly rising grotind to the top of the escarprnent.

'l'le distance betwvecn these two points iS 700 feet, and

of four girders forminig part of a1 steel trestle viaduct.
Titis abutnient. is built witîî large, heavy store, and
provided with wving wvalls turning back to mecet tîte
rctaiîîing walls, or rallier thc retaining walls arc exten-
sions of Uie wvings.

Thei steel trcstlc cxtends over abolit tvo -nirds of the
lengtîi of the raitway, and consists of cleven lo-fcct
spans anid one Of 37 feet. Most of tite bents, wîicli
arc 'if steel, supportcd by two stone piers ot pedestals,
are from 3o to S0 feet in height. Thcy carry four
parallel track girders two feet in depth and spr:2ad cight
feet froin centre to centre. The whole structure is
designcd so that a nioving Ioad of 6o,ooo potinds wlvi
siot produce a greater strain than îo,ooo, potinds per
square inch of section on any member. Across ecd pair
of tiiese inclined girders the tics are piaced, and upon

1'iîa I I~3Iil.T a) A1; .tI1TOS'Ic.s AIww

the risc 195 ect. The central portion'of the track is ait
n elevation of about So feet above te surface of tic
griund.

The ronîd liasa double îrack. Tite Iower portion of
tlle road-bed iN huilt lapon the grotind, partly tlirougli
a ctttng and partly uipon an enibankrîîent formied by
the niaterial taken froin the cut.. The road-bed nt te
Iowcer end commnences in a pit 13- fect deep tllat is, 13
fect below the level of the approach t the track. Thtis
pit is foi mced to receive Uic pectiliar-slîapedl cars of tîte
rond, wlîich are bitilt with level platfornib and con-

stetyto suit the steep grade, wvhich is ;o.7 per
ccnt., requirc to lie 13 fecet lîigb at the one end, the
otiier biiîg aq close to tîte track as possible.

rTe cuîîing u~iîlîiî a cery short distance ;attains a
depîli tf thIt) tect, hIe wîtîLit oif road-bed being 3. feet.
*rite tpper end of the enibankmleîît is tcrminatedl by
a licavy stonc abutmlent, built to receive the Jovcr ends

them, directly over the centre of the girders, the track
rails, wvhich are bolted to the girders. There are then
two paralfel tracks cight feet fromi centre ta centre of
rails and eight feet apart. Upoil the baril, below tite
trestle, the tricks are laid in the ordinary way, except
that the ties irc supportcd on the lowcr side by stout
stakes to prevent tîieni from working down bill.

On cither track runs a car 16 feet in length by 14
ect in breadth. The cars are constructcd wvith level

platforms, being supportedl by wcdge-shaped fratile-
wvorks, whicb raise the platfornîs towards the lower end
about i,- (cet above the tracks. The cars are combina-
lion affairs, being arranged ta carry passengers and
tennis at the same lime.

Attaclied to two licavy tiimberç, braced by iîeav) iror:
knees-, in tîte lower framlework of cadi car, are two
steel wvirc cables, cach hiaving a teasile strength of
î2,ooo pounds by actual tcst. From the car the

GANADIAN ElIECTRICALI NEWS Julie, 184)()
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cables are carried up the centire of Uie tracks on sniall
carrier wlieels 14 inches il' diarncter.

At the hcad af the plane the cables pass over large
cast iron slîenve wlîeels ici feet iii dianmctcr, tliese being-
strongly supported by iran girders and coluinins.
Thence the draught cable passes clown to a %winding
druni 10 fect in cliameter, about 30 fet belowv, sittuated
iii the basernent of the depot at the head of the plane;
but the safety cable passes trans the slieave %vlicCJs onto
anlother large cast iran wlicel af about equal size, which
is set in a Ilcavy iran framiework and securely anchored
ta the solid rock, so that in case of the possihility of an
accident happening ta tlîe dratight cable the cars wvould
he lield sectirely by the safety. Powerful brakes are
atttaclied to eithcr side of the druni and ta the sat'cty
wlieel, aînd these nîay be applied by the cngineer frorsi
thec pilot house. The foundations of the dmuni, %vlich
it.self weighs about i o tons, are strongly anchored dovn
ta Uic solid rock by 16 two-inch iran boîrs. The dru,îî
is controlled, and from it the road operated, by a pair

sliding gates, wvlicli are opeincd wvlîen a, car us dovi.
Into the face of tic car pit arc built four large irouî air
buffers twvo for tachs car ta strike against. Thec
consist simiply af i 8-inchl iraui cylinders provided with
pistons NvIlicli are d.rawnvt out Ily %vire sasli.Cords liuing
%with wceighits and %warkiuîg over pullcys.

FE.UORES OF INTErEaS r

T[he Ilaniltoui water works is ownred by the city, the
piiîmping stationî and ilteritng basins being at the Beach.

There are finle City parks iii I lauiltoi, Colitaining in
aIl 52 acres. A vicw of tlîe Gare Park will lie fouuîd on
anioller page.

Thircc tire stations are located il) the central portion
tif the citý , and tour otiers iii thie outlying districts.
Marins are sent tlirougli a systeni of electric boxes, and
also tlîraugh the Ganewcll police cail systeni.

Antliority lias been givers tie Hamîilton 1-lectric Lighit
and l'ovcr Co., by the city counicil, to illuiiliate wvitli

ROAvLu CANADIAN YACUT C1.1-11, IAIT

of Wlîcelock engines af about 1 25 indicated horse-
power.

The depot, situated at the hcad of the plane, and
whicli contains aIl the machinery, is a faur-storey stone
and brick building. The basement is occupied by the
engines and drumi, the boilers and f uel room, and also
contains a large room to be used as a workshop. The
second and third flats. are designed ta be used as a
dwelling for the engincer and his famnily, and the uipper
flat, wvhich is only on a level with the top of the bill,
contains the driving platform, a waiting room, a board
room, and a large covered balcony Iooking out over the
City. In the centre of the driving platform and opposite
the centre of the tracks is situated t4e little 4 x 8 feet
pilot flouse. This is built wvith large glass windows on
aIl sides and commands a vicw of the whle roaid.
WVithin it stands the engineer, who fias witlîin arm's
rcach the means of controlling every part of the ma-
chinery.

At the Iowcr end of the plane there is anotiier small
but neat brick depot, and dwvelling above it for a
caretaker. The entrance to, this depot is guarded by

incandescent lamps during the C. E. A. convention the
Court Hlouse and Post-office buildings as wvcll as the
central park knowvn as the Gore.

l'laces of intcrest in and arotund Hlamilton include
the following :I3urlington Beach, Gore, City Hllu,
Gore Park, Post Office, Court liouse, Ontario Normal
School and Coliegiate Institute, City HoSpital, and Royal
Canadian 'Yacht Ch'b, an illustration of which appelar.
elsewhere.

Flamilton possesses two hutndrcd and twenty-seven
manuifactmring emablishnients, cquipped with modern
rnachinery and thc latcst labor-saving devices, and
many of them, including tîle extensive works of tic
Glusney-Tildcns Company, opcratcd clcctrically hy
motors supplied by current by tic Cataract P'ower
Comîpany.

The Hamilton Lighit and Power Companîy have lliad
made of galvaîized iran letters two fect in height
the name of the company. A nunmber of incandesccnt
lanips inscrted iii scickcts iii holes iii each lettcr will
illuiiiiiaite the sign and enable evcry paser hy to rend it.
Thbis si-si will Lie put iii po-sition and iliiîîniinaitcd dtirng
thc Canadian 1Electrical Association convecntion, and on
special occasions aftcrwvards.

Jolie, 189t)
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,stn tjtsIt isstilsi lit reitzls s srety eiirs lester, r issstai ,rtiri
sasietI<il Nf.israter ilIearsetliilot cnîd tlise.îu"titi ldsai.ris t uiiles .;

seqi misasalîielif(Isesns ct tstîi Mustscslit ail tsîsrregîsîeaes itels% %f 1, Ilea
tendsers risis Sutîsceîîsiîsstt frllai ft>reigît cîllihtites eîîiiseace i thîle t.eîser.titss.s

ttltSi. 1%, per arslusirai. êtistis treiis 51-t ab>sle lii stii.tî e. 1 Ise tIller «Iill lI
îiiscsusint'ei aI tslieaies.n of terni iid fosr if34 nst ipsîIsiitei isite suit rater. iît
where u ui uitiesantsîsg exi«%.s *itli îe tl>rtiinieti unisi ittlt-ltiui tu. ts
cotlinue ratt rreltss andi ail arreatrage. iikI.
Sulinerr rnay hase the sn.iatt asidres. changesi à% <siiet as tlesîresi. Wier

ocslerifig chtange. aiwaiys 1;ie thse ui as iteil As the t îîw aile
Tht Fsaislisitrshsuld îl ticuisi osf tue (allure tuf itncriler tui retcae ise u stler

laroffili andi tegiiaily.
5IàITUkO'A A NNOEINCICMKNTM

seCssmsjence ia insitesi uin ail tolstic eitainate> uniiisg; witlsin lise %cîie 3-s
Its .josrnal

ilCada herca!l"a bas lasie Appoitais the officiai Pper
of tae cauiaa Ellecactl Aaoctatin.
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Nstat:cîuo. Ont.

The Demas lo '.î f the Acterican electricaljotirtiai
sioctrictl Iiacbinery have lately, reterred ta the fact that

la South Atica. that duing the l.îst fiscal year So,ooo
worth of clectrical inichisiry from the U'nited States

sS. 515 sold in Cape TowAn. Sorte American manusfactur-
ing firms have e.stabliicd rebident representatives there,
by which mneans tiîcy are regularly kept irt'urrned re-
garding trade demands. The suggestion is now made
that the National Association of Manufacturers should
estahîish in Cape Town a warehouse for the display of
American goods, as has already been done at Caracas,
South Anierica. These pointers as ta the Joings of our
,%(teric.at neiglibors should lie suggestive and usefut tu
Cauiadian ianuifacturers.

Btandardiaing Direct- Ar the recent meeting in WVashington,
Ceunecteli Gerncta- D.C., of the Aînericaiî Society (if be-

tut nachin.ry chailical Engineers, Mr. J. B3. Stan-
wood, of Cincinnîati, pritsented a p.îper on Il Standards

for I)irect-Coninected Generating Sets,." The authar
deficied as the fleatures that sieed standardizeation :A
series of capascîtmes and -speed%, for the uise of the outside
engineer, anid those parts of tle engine and generator
which have ta, be connected or fastened together to be
standardizred for eaclh différent set, to facilitate the
assembling of the combitied machine or Ilset." As the
result oi this palper and the discu.ision thereupon, a
coîuîmittee of the Saciety was appointed to co-operate
with a committec frram the Anierican Institute af El'.ec-
trical Entginseers te consider the subject and formulate a
niethod of standardizeation.

PREI'ARA rIONS have been made to es-
Dangreis et tablish two, factorises for the rnanufàc-

C îcirnm Cartblde.
ture of calcium carbiae within the limits

of the city of Ottawa. This lias elicited a protest (rani
the Canadiaîî Fire Underwriters' Association, on the
grourid that suchi mnîufactures should be classed with
those of explosives, and therefore prohibited, except iii
isolaîted nîid remote buildinigs. In a letter ta the City
Clerk, Mlr. IladrilI, Secretary ta the Unilerwriters'
Asacatiogî, points out that the E iglisb gavertiment lias

taken action iii tlîis direction,. awiîig to the hazard front
the finishied article. Suppasing that the nîanufactured
carbide be flot stored agi the premîses, a large amouint
ai it must necessarily be on band, as the pigs oi carbide
take nîany haurs ta cool. Regarding the contention
that water thrown uspon carbide when hot twill flot gen.
crate gas but throw the water aff in steam, Mr. Hadrili
aîrgues that tlie surface t£f the carbide pigs would souri
beconie cooled, and gais genderated whicb water would
bc powerless ta extinguish ; iii faîct, tîte more water
poured on the worse wauld be the fire.

It seems reasonably certain that in the
New Field For near future the automobile carrnage in-

Central 8latîose.
dustry will become destablished on a

commercial basis. 0f the various kinds of motive
power for th,.,- carniages, electricity gives promise of
being rnost genserally adopted. This alrnost certain in-
crease in the number ai tefectrical vehicles is Iikely
to result: beaeficially ta the central stations, the
charging ai the batteries providing a market for current
durnîg the day slliers there is disually a light Ioad on the
nmachuines. 1lsi the larger cities, wliere a number ofsucli
velticles wotild bc used, an approximately constant day
Joad could bc carried, This question lies alrdrady re-

Jule I î8q
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The first " S.K.C." Generator built in Canada was put in service

installed,
:h, îS, sinCe which the following " S. K.C." Generators have been
n Vnler:

THE ALLISTON ELECTRIC LIGIIT CO., Alliston, Ont. -
C. ODELL ELECTRIC CO., Annapolis, N.S. - -

BAIE ST. PAUL ELECTRIC CO., Baie St. Paul, Que. -
BIERLIN GAS CO.. Berlin, Ont. - - -
BRANTFORD ELECTRIC & OPERATING CO., Brantford, Ont. -
COCKSHUTT PLOW CO., Brantford, Ont. - -

WOOD BROS., Brantféord. Ont. - -

BRIDGEWATER POWER CO., Bridgewater, N.S. -
G. H-. DAVIDSON. Brighton, Ont. - -
CORPORATION OF CAMPBELLTON, Campbellton, N.B. -
TH E ELECTRIC CO., Chicoutimi, Que.

DUNDAS ELECTRIC CO.. Dundas, Ont. - - -

EDMONTON ELECTRIC LIGHT & POWER CO., Edmonton, N.W.T.
H. E. POULIN, Farnham, Que. - - - -

1IAMILTON & PROUT, Forest, Ont. - - -

CORPORATION OF FORT WILLIAM, Fort William, Ont. -

GLEN WILLIAMS ELECTRIC LIGHT CO., Glen Williams, Ont. -
JOHN PHILIP, Grand Valley, Ont. - - - -

GRAVENHURST ELECTRIC LIGHT & POWER CO., Gravenhurst, Ont.
CATARACT POWER CO., Hamilton, Ont. - - -

HAMILTON ELECTRIC LIGHT & POWER CO., Hamilton, Ont.

LAKE & BAILEY, Hamilton, Ont. -
CORPORATION OF JOLIETTE, Joliette, Que.
CORPORATION OF BARRIE, Barrie, Ont.
KOOTENAY ELECTRIC CO., Kalso, B. C.
J. T. AVERS. Lachute, Que. - -
CORPORATION OF MARKHAM, Markham, Ont.
CORPORATION OF MONCTON, Moncton, N. B.
DOMINION COTTON MILLS CO., Montreal, Que.
THE ROYAL ELECTRIC CO., Montreal, Que.

MONTRE.. WATER & POWER CO., Montreal, Que. -

NAPANEE VATER & ELECTRIC LIGHT CO., Napanee, Ont. -
CORP1>O RATION OF NEWMARKET. Newnarket, Ont. -
EASTERN TOWNSHIPS ELEiCTRIC LIGHT, POWER & CARBIDE CO., Nort
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OWEN SOUND ELECTRIC ILLUMINATING & MFG. CO., Owen
PENMAN MFG. CO., Paris, Ont. - -
CANADIAN ELECTRIC & WATER POWER CO., Perth, Ont.

PETERBOROUGH LIGHT & POWER CO., Peterborough, Ont.
THE; MONTMORENCY ELECTRIC POWER CO., Quebec, Que.

I l Il I-

5 5C .5 ., -

CHAMBLY MFG. Co., Richelieu, Que. -

55 5 - - -

A. RIENDAW, Richelieu, Que. - - -

RICHMOND COUNTY ELECTRIC CO, Richmond, Que.
44 1-4

W. McMASTER, Ridgetown, Ont - -

IRON MASK GOLD MINING CO., Rossland, B.C. -

WELLAND VALE MFG. CO., St. Catharines, Ont.
ST. JEROME POWER & ELECTRIC CO., St. Jerome, Que.
CANADIAN COLORED COTTON MILLS CO., St. Stephen, N. B
SHERBROOKE GAS & WATER CO., Sherbrooke, Que.

S. GEORGE, Stouffville, Ont. - -

CORPORATION OF SUDBURY, Sudbury, Ont. -

SUSSEX WATER & ELECTRIC CO., Sussex, N. B.
SYDNEY GAS & ELECTRIC CO., Sydney, C. B.

"TEESWATER LIGHT & POWER CO., Teeswater, Ont. -

NORTH SHORE POWER CO., Three Rivers, Que. -

-TORONTO ELECTRIC LIGHT CO., Toronto, Ont.
. 6 6- -4

VANKLEEK HILL ELECTRIC CO., Vankleek, Ont. -

A. GAGNON & CO., Victoriaville, Que. -
WINDSOR ELECTRIC LIGHT CO., Windsor, N. S.

it£465 &5.-

RIORDAN PAPER MILLS CO., Hawkesbury, Ont.

Sound, Ont. 50
-- - 3o0
- - - 180

- 60-- . - 180. -.- 600

*- Ôoo
- - - 600

- - 600

- - 240

.- - oo240

- - - 2000

- - - 24 0

-- - 2000

- - - 2000

-- - 2000

-- - 2000

- - - 2000

S - - 2000

-- o75- - - 75
- -'6o

- - 6o

- - 75
- - - 25

- - 75
- - - 30

- - - 240
- - 240

- - - 180
- - - 20

-- - 75
- - 40

- - - 6o
-- - - 40

- - - 20

- - 240

- -240
- - - 6o

- - o180
- - - 50

- - 75
- - 50

- - 9 0
-- - 30

59 COMPANIES, 95 CENERATORS, 30,451 KILOWATT CAPAOITY. 000 LIGHT CAPACITY OF S.K.C. TRANSFORMERS IN USE IN CANADA.
T.-H. Arc Dynamo and Lamps
Direct-Current Dynamos and Motors
Railway Generators and Apparatus
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ccived sonie attentioit in tise United States, a paper on
tie %, jbject Ilavîisg recenitly been preseaîted belore the
Nortliwestcrn El1ectrical Association by Mr. Il. M.

ainwho ses in the advent of the electric carrnage
a great advasitage to the central station. \Vhile auto-
miobiles have as yet been introduccd only In otne or two
Canadian cities, it is quite probable that they- will bc-
corne more gerserally used in tic near luture, althouigh
to what extent is uncertain. The large anîounit of
asphalt and other smooth pavements now being con-
structed in our cities slild encourage the use of
electric carriagcs, as thle best storage battery rntst bie-
cone impaircd by constant jolting over rougis road%.

The animal convention of tlle National
ThrfNational Blectric 1*cctric Assocatio of the Unli.

Lrht AnfOCitAtiOf. t L:ght
ted States, lield in New Vork last

month, , .:eclared to have been the most largely at-
tended and in miany other respects the nmost successfl'i
iii tle lîistory of tuit uL.7asizatiotn. The presidesit iii
opening tlie contventioni gave sanie statistics shoiving
tIse tvonderil developnîient of tIse electrical iidtstry
within tlîe houindaries of Greater New Vork. lile said:

VI fthin its linlits are located tlsirty-ive electric figlit

stations, which furnisli more thans a,ooo,ooo incandes-
cent liglits, more than ;o,o00 arc lighits, and at leasi

;,oo h.p. in electric motors. Thse capital invcsted for
carrying on this great business is ncarly $Soo,ooo,ooo.
It may interest you to know that in 1897, in the City of
Brooklyn alonie, there were ten street railway conipani-
ses having 678 miles of track, and a capitalization of
$; -. tooo.ooo. In that year thiese railv.y compansesý car-
ried zz ' ;..S0,4 people. Toi-day, cverv trantiiicornpany
miltle hoirough ofl;roiklyn ik cquippedtor;abouit o be
equipped with electricity as its motive power, and the
caipit;alizzstio:î is Ssioooo,ooo, ansd 231>,)0,oso people
tvere carnicd by this vast systerm in i8c>X. Electricitv,
togethcr with the inventive gensits of hionored miembers.
tif this asociationi, has nmade this tvonderful change
possible. ' A ninber (if excellent pziper-, iere Prcesesit-
cd aînd dicse.A lecture on liquilied air by Mr.
Chias. 1-. Trepler, wvhose recent experimients have lie-
cone "0 tvidely knu rs a automobile excuirsion to
tjrant's Tornb S-and a i isit to the Genceral hilectric Colis-
pany's tvorks :it Sclinectedy, tvere prominent and llîgh.-
ly appreciated features of tlie occasion. General S. T.
Carnes, of Mcmiphis, Tenn., %vas chosen as president
t tise association for the enstiing ye.sr. It k% probable
that the next contention will take place in Newv Vork
or Chicago.

lietisodt li Pr tould appear as thouigh chasiges are
Gencrating and likely to occur in sorte localitics it

Suplt± Electncty.,leat in rnethods of suipply tif clcctricity

for Iighit anîd power. In ail tlîe provinces of the flonini-
ion, wvith perhaps the exception of Nova Scotia, New
Prunswick and l'rince E dward Island. steani tisers are
ohliged ta import coal froni Penylvaiai.. In ctone-
quence of this fact, their fil bill beconîes c of the
mnost seriotis items tif tiperaiting, expenNe. 0,.ncirs and
operators of works for the suipply of electricity douhtless,
realize ta tise fullest extent the truth of this %tatemlenlt.
There i% no more important question to the lisait lilat
tif hîow ta keep downi the fuel accttnt. The kecuiness,
tif competition and a-ither ciises hâve ;n niatnîue

l.cuueJ Pnstces for ýtéitent to unvrfll'l i gsf cl i
the majora>y of cabe5 an> attempt to increab thiern

wttoîld pnubalv suit lie successfîîil, but, tit the contrary,
wotild hi. certain to lead to a dli;tbac% of cuajitituss
which have conte to lie negirtiet, b% Isle colsumler at leas't,
a% Ileîng perni.ttient, ansd wouidlk in cotisequtilce .18ruuse
anitagoninil to tIse coasîpansies. 'l'ie laîtter iust thene-
fore adopt the alternative plan t tr> ing to lsetii tIse
greatest extent possile, the co-st of' gellenating tIlle
current, while at the sanie tignle, bv the usNe tif the sinust
siproved appanattls and the 1best arrangemnîct t
circuits, elnstiring the profitable uitilization t as highi a
pencentage of the eturrent genler:sted as nia% liepoibe
Natuirally etiotigh, lisder sudsh conditions,, tIse at telmpt ik
being malIe to i.lseapers production b>y subsltitîsting tvater
power for steani tietrever liv tîis means a savisîg calsilie
effected. 'l'ie relative ethiciency and econusily (it the
two asîctîods is on: tif the live anid muitcî discussed ques-
tion-, of the day. \Vitliut enterng isito thle pros and
colis of the suibject, it mlav lie said tliat weigsty argîs-
niett cati l'e advanced in tavor of baitl ,vtelii,; also
thiat tlîe relative ecosioniy of steatu and w;îter powcer is
langely dependent on locality anid cincuisýt.asices. 'l'ie
latest phase tir luis subject is slow ini process of develop-
mnsi, aînd is tlîe ra:%ult of tlîe denionstration ;it I ianii-
ton, Montreal, Qsseliec asnd elsewliere iii C.anada of the
po-,sil-ilitv tif transiitting eturrent It least oven distances
of tell to Iliirty-'sve nmiles, and suipplying cossumers en
route and at tlîe terminis at lower prices tisait cotsld hie
offered hy conipanies tssing steami to gelîcrate cul.relît
Olt tlîe spot. Front tlii quarter lias alrcady conic
tlsreatened conipetition ta central staîtionî conipanies
operatisîg by steani iii pro\inility to tvater powens, and
il relni;irîs tl- be seens to, what e\telit tIse prescrit central

stîsnsstsiteii tt iithmn î tlt. t-fit e miI:uleit' large '.ur
potrs ilua, itiid il most proftable lai resols theevlt.es,

asîto Justratutint t.tains, racelda'. tîscit supàipl) rt

cssrresît al vhîoles.sle rates trous ;ls ostîsidesore

Y.M.C.A. ELECTRICAL SOCIETY.
TUsas- sutllîce: ctiurNet: Isle iibri'. e riciet> , r..sîd

b>% tise elestrc.ti s.tlelttsi iis itî#rtitisî %.titî the clra
t îiacp.srtuîielit ot Ise N*. .l.A.., blonltreal1, rîpeascd

on Ma%> !itil. %%lien Mr. F. B. ili dl:i'. crc .1 lcture
elîtsticti Tue1leoi% ot tlle TIelcplîitie.'' Tihe assessîiens
lhava: prepared qusitte ani ilîterestin s- I.Ibuiý l'for tIlle
suisiilller lltiontlis,, tlic tîsaîi tc.îtri: hing a scrices of' le,--
titres b: pnai.tic.d mets. The sectd aile vl'il]libe b%. NIr.

I*C.lra. of csr.Ne-,s, Ncl.;tresi S, Bale, entitled
Te rleplione isi Prai.tice. Il V, proposed to tisit

large clt:ctrir.d pl.ssîts. un thc tir-st .urid tîsird S.iturdas> of
ecd mosîth. Follow.ing arc tie othicers : 11-inorary
presittent, Prof. I lerdi, McGill College ; presidenit, Mr.
F. B. Hlorni vice-president, Mr. R.- I. Macdtinald;
Necretair and traueJ. C. llr.1>, litsît. .. iies street.

Tu.' fotlloiving gentlemnit connected svitii Isle eîectricsI
istdttIry tif Catnada ;tttentlcd tIse recesît arntial coti en-
lui t i N ational lectric i.iglit lsoito i Iil isi
Nelv Vork : r. l:red. Nii.houIN. genleral mianager (it
tise Carsadars hveer;sl iElectric C<'l. I-rsdutifh Ille
.N. \.i.X> tr V. il. lIiroslie, geaivral massnagesr (if
tlle RoyaI 1ectrîc Cal.., Mosîtreal ; Mn. t. BI. ilitit,
nmanager L.ondoni (lr~ t..., Lonsdonî, Ontî.

Evmr persos' snicrcsted sn clcan"l dtvclupment p.ut, prcsent or
future in C.snadla, is invitez! ïo parhscipatc in the Annuai Convers
ieofc thr Canadtas Elcorital. Asboc,aatsiî it Hamiulton un tht last

th=c day>s 9# thits rnonth.
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ITELEO1IFWI an' TELErIIONF
WIRELES TELERAPY.*

Ilv F. A. i1ML1,.N.. .C nS.. .F

Recîmisii~îtitg I a~trswiie ha've occurred, mtore eslit-ci.aily
Oit tir sicar titi Ati.testie '.e:lu:îrd of Nova Scotia, render tiRe cuit.
%itler-glioli t% Ici Illei liest i uas% ta ho etplnycd wiîiî lise abject of
iiiýîtisiztig %s tistlities aleial îprpil aIlle present

listusstent, ils view t lte ft ofutmarineo illisuramîlce ratc.s iavig beeit
I:i4!tl ois ve«esls itoid ta :ttd front Cattiaitu ports.

-- lTht ilie stilieet i% otie of tt tcotttlerale initpratnce, as faîr
as i i:îlif.tx ;ýi ceticersied, <viii bc au Once appatzreil ta ttitose wlitose

ittrsi r oîtecîed vith lite iiitaraittle eiteritr%e. of1 titi% City,
atît a-4 titese iterk!sI% t-oscerg. lu ;, tory greal extlnt, te <viole

1trtvistce. lite p)rocttat ut uf lte foliuwing renîatrk% wiil ticeti no
a oltiti lite pani uf Ilte wriler.

Tîteeuttutteaîtf s, ite tunaty acciicits lu shqîpntetsg on anti tîar
tiese c4lwrc%. <viicit bave i)CIcîtelriicteti dîîrisg Ilte pasI twelve

sitoilm. <voîti here ho- %sijtrltsotts. 'liei tsucre mtîîionu of micil

tifo o lire tudt lirmites ty :t% tltsNC iltvolved ils the Iitugttyle.

Ctuiittvsiirte ciishîtii. lise wretif utlie Moravia ois Sable
i-siatd. aid Ille Iî)ss t Ille Watiia tt iitflice as i:ltslmcc. li

s-;tllvilig Illme muiljeet utf nnitte SÎglltais. andi pa~rticulau iy tit
IIC;Iî4x- lim titi iltl for tite îwtrlbtle tif guiuîg Ilte mîitilter ilo

il . .î'.c..o. anl atfr<îdto Icoi. . l.cy

li yls.,a r 4. a* t,< n.it,'m ''t.iu icty sat.-t.lc s .,

hi~1 3liy il.c 4iIkC onI.I1.% 1 miaJ,. t:ik .l' ami Sn>yn tomb Sc 01ICor. lm

lxis :înil w.trîtisg inti il% re.speclt ottlyinig diangcrs. lite wrler
il.%% rctiguai7lime attvatitgc tfftidct liv auible as oppoxseti 1t

tlace front ttsIabmr v' ugsc i tidvennîncîos

111ttt,;litcti ils liata;fax hsiil. antd Ilte gencral fecattires of
lim ti! tsi. auuaritt cre fuiiv dcritie. Attention was4

zig.%ilst icl 1.) titis Islljcct i1n a piaiwr rrad betor Ilte Martime
kitatii.tl s'.daîilsu Serptentt.or iasî. Tue1 lîroiSîs.al <vas uc-

W:reisith faivtr l'y eoItililttll atlitiriliesý. btut as. ils raclicai
a1.Iîiiratrnuut ~ c *tcsaae 11'ltccui'.il.cailc ottllay. no encourage.

mtens <vas gavei ti lle >Cia-nie. I;lt tltc.alvenit oiwiat in Pati.
iarly kiîowt as '"cs tcetgr-ity - retiers Ilte tiai'.sttl of
mvl I 1rtipeNî'J systIcitî 01, cea-îii gutg& bttivs. astm fa'. Ilte imnuctil.
aic ulîjeel Of litis îunîiîctu ; INtncerneil. for th pesei ai
icasi tuî's.r. Tite nirelui etii 1w attatnci lîy
nuttti' %%filte uir, vstieni 0f îiçrdc'. telegraiîv airc -.. rituel,

;n a.tlvatce tf tîtuse alfiî dled li aile oilir littoans ital Ille tllîmc>slýît
ut osulttilig hIe apîoeic o e.îur cexst ait 10 agir itarbor is
a% q7l.ntpiliy siiuj'lisse. . lii % titry<f Ilue varion allitts
tu telegaîmi. itivtitI >1pace w.titlint lme aid 'if ulervcnsing <vireS%

<aeitq<. alsi tara ti,<'ll %t.,t. Kiîiuî,îtN sf OtOhi. lo lieceril
Illem*.li iî syîi Oft t.e'jOlttie w.ti heî ,iitii t-Is, iliciri.'

anditi'ilcll'. aitî alieiîeîi.ts l iese ca iiiîî longv tire.ut nit irtimi<

'1u'ei Tea.l 1-i'c lt CUWtenot ettt ost tT,.e liatitai. X. S., May tfth.
s'ÇM

The naturai and pruicticat qttet.tiou is how anti by whitl reaîtis ik
titis astonihistg ainniiiatioin of 'iace utow retiereti lisibie. lit
anr admnirable work i titis sttbject, Richtard Kerr, F. G*. S., says:-
IlTige great tact ta lie appreimended in Comtnecltion, tlot onily <viii
tlie several Nsaems of teegrapity wiimoi <ires, but vitii ltalty
ulier deitartmenits of science, unay bc expres îed ils the foiiowiuig

<vord : Titrougisout ai lite soiid materiais of lise carth. lthrougit
ail the liqttids.attid gases, tirougi ourbelves andi ouratlnspere,
tiarotigi lise miStn ilf. ltrougit ail lite vast disîstîce of tieîLy.
îiîree tmillions ofuniies belween Ils andi lite buit, iii fact, litrougi.
out ail lhings t00 smali ta bc %cern by te pcweroftite bt.al iîtiscro.
%colle ever consîrticled, andi ltrouigit al tise space - ver rencieti
by lise iargesl leleseuite in te <voriti tiere exi%îs aî niedmitt
known as the Etiter. lis tact, ail îitîerNtellar spiace acros whiicit
liglil travel-4, <vteter front our %un or frrt% atsy otimer %tar, i%.
filiei wiîlî litis, ther. Il is tlirotglt titis nîylerious tîtedîitit lthat
ligit tratels. lia stone is îhrowit !ilto lise itiidile of .4 pondi, a
beries of riitples or %mail <vaves cuver the %uri.tce of lise <valer

Siiiar wavcs arc produceti in lthe -tir wlitnevt!r. a bell is .slruck,
andi lte etiter itas ils waves also. The ther cottveys enuy
furnt te -,un in lite foras ci <vave-s. Tites>e <vaves vart, iii
leniglit. To cite sel we give lite statue oi ligmî, and lite! eye is at-
altedti 1 Ilte appireciatiett of timest waves. Tue suriceu of tue
body fechs lite alliter waves andti lucN wiee v give lite taite
of local. Oliter <vaves arc delecteti by délicate itislruinàeetls
atata 10Ilese <vo give lte ta.ne of clecîu-icity aidtti smîgîitiit.
A-. lise oye recieis lite light, %o Lord Kelvin %av-%. Ilte dei.
Cale eoiterer of branly is ait1 electrie cye, ilt that il is NCIitiiy tu
clectric waves. In wireiess- legrapity, as it alier sysloîtts, lite
uNe of two pieceLs ofiapptaralus, the~ tranatitter aittigie recciver.
arc ltect!Nsary.

Tihe Marconti lrantmitler, by metans of whiciî osiillory vibra-
lions are produceti, con%!isîs of lite icilowing tllxtratus: A
baîlery, or sourc 'e of ciectrical energy, ait intduction or .isienity
4:oi1. <vilit ternual bras% linotte atI lte extrentilties oi.tili scontiary
coii, andi an ordinary lfrgrp i cy. The kncbs art! su adjijlt,
relalivciy Io one anttoher, that te cectricily iitduced ils lite
seeonsdary coui by lthe eitarging ci lte lîrimary. <viii bridge Ile
Nsace (lthe bipark.gap) beîwecn lite knobs, andi a Ntaccc%%iott t
osciilalory di-seharges. <viii take platce, and give. ,fI5Ct 10wavt->,

wliticiatIravel ini ail directions. l'be reccIéving appnaratts consitt
of lte foiiowing inslrinents.: Thte coiterer or Ilcecîii eyc.** as
Lord Kelvin det4criîbces il, a sensalive lelegrapit reiay, andi au,

.ortiinaty Mlorse cunder or wriîer. Thte colierer isa sealti gla:s
tuloc, about lwo incites long. <viti wires ieading oui froni cadi endi,
in the inner exlreniîiies ncariy meeting in tite ni *idtii of lte tube.
but <viith a spacce gais belween titemn, in whicit is liLteed a %ail
tltequanlilyo cinttifilinga.ý lu lieir normaicondition these ftling%
do 1101 periecîiy complee lite mies;tiic circit formeti by te coller
endis of lte <ires. Ieading fromt Ille extrenuities. ci lite tube, andi

the relay 10 whîici ilicy arc connecîcti. Bt whien cecîic w.avc.s
catteti by lthe ostillitory vibratiotta of the dit;ttit Iransîttiller
reacit lthe coberer lite son;tu prliCles- of fiiitgs iunmediaîoiy diig
îogetiteror coterc, tituç compleling the circuit of tige reiAy. briig-
ing mbi action a -.matil iattcry, whitn lite armtture tif the reiay
closes te local circuit andi lic.%ounder isr Xorse wrler respioîtts
10 Ille signais.

A smati tapper, in the local circuit, is causet l agitate tite tube
andi decoitre the mottai filiings, %a liaI lhey recsthc lmer niorisai
poiliion. A vertical wire ai ecith stations i% an importantl part of
lthe equipient tisait in connection <vitt te tratnntter iniparts lu
the tther lte vibration% %el up ai the uîending -. tation, andi illtl at

lime rcreing station intercepts lte <vaves; andi colivcy% ilient ta
the coberer. Titis is by naosmcans a full debcription of tige
appliances uieti, but il may serve ta convcy a general idea of lite
mi itod emfsîiosyt.I 10 impart vibration- int s'pac-e and Io intercept
litern at a distasit psoint. lut il <viii ho et once apparent ltai
unier %ome circumatanccs lthe radiation of signais in ecry dusc.
lion would bic an objýctionabie texîture, osai because a telegrata No
sent mnigbî becomc commnr lwenry. bt on aceotuni ci inter-
ferec or uossgai.

Il is a lieîfeeîly casy andi simlel malter lo read lthe nîcNasages
tîw Iiassingson ant ordinxiy IcWrajll Une, <itliult dionneelaig
or cscit touclting lise <ires, but nt) oe.ever laites the trouble igg
cndcavor ta bercome atcquainleti <iith otiter peoibie's busines, ity
stiit iniean%, andiieii' ai tek grant' reqttiring %ccreey arc

Neeritlo .liere arecoîdtuî ii one'i ilui wliîit'i Ile
scrcening 1,4 lise sgnxis. elibier ity Ille inepstof Noii e lons.

aborn1g NubstIance. !Or Ilte fotussiitg of the radiattions iy ineans
of projectors, or the »yntonizing of the instruments, . ltaI ttc>'
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%% sil re%jtotd otily te certain vibrations, woilid zappîeur ateceslary,
alld Et il- ex(tra t!l) iinieresi Eg lu Ieur»ti,î 11>1%hil plhase of the
111,11ilî lias beeît deait ttiîiî sîccessfuliy.

Not tii:t lise icea woiad bal liere gEve~si liant iialsity Eni thEs re-
,pect lias beci reacheti, for msicit reiains to lie done in lwrfectitig
tît*tails in coninectEon willi thlEs ail Emportant fcaîsîre, but ilt est-

& 5%uiragiig tu read lise sîaîesient tisaI a clevelncit of motre lii:u
ofdtiîary Eîaîcret lE titi% regard fias beti reccitty ausa:isîced,
%i j; tuat crosssiglnallEng lias beec» eliiniatd, and abtua arrange.
attrait% have been -iticcesftilly santroduscet wiîereby Enterference
ilia.. lst'en 1reventest betwceiliîrec Ntations whic lt reîof(,re inter-
rup~ied or Eniterfereci wilh one aniother.
sis tissaty wid rtitasors are publiuaiied by entiîu..Estic and iEntagilia-

a i I pera.ots with regard to lite future adaptîationî of wirel-%s bic.e
grîpiiy. tisaI a ;çord front lise lEps of Signor Marconi ntay bet of
ileret iU respect te such starlig tiiiouticetielitq as tlhote lalely

.uiustinced, lu the effeci thisa the sexl experintent wouid bc bc-
îwcets the South Forelanti and lParis. Ilu tlt? Londoin Eiecîriiaî
of %prit i2lia, Signor Marcoti Es repurîtd as !staEuig Il taa lic
kntew inoting of sucit ail experintieisi or (if any se-rEous aitllt

licEsig sassade 10 est.bisli wireiess teiegrapjhy betweest trelaudt andi
Necw Vork.*

lie expsrt!sict Isis conv'Eiiont tha reai îsrogre%.4 was oil tu luc
assagie sy sihurler Mtages, andi ltai lie wall duterniEtti Io landes lte
ait, sitare iii atsy exlperintaitt lEkel>- to brEnig the barcoE ,ystit
imit dillrejiutle titrougit contiîIete. or eve» partial faEltire.

1le E.. Cully in agreemnent wElh Mr. Flessing*s view liat wirciess
telegraphly Es quise unlikeiy go talle lise place of svire telegraoity

foîr lontg di.staiscc conisserciai work. but for contlectiaîg Esansts or
iti.4ce' -. eisarateti by sca, the %ystetisE sow avaElabie ail to di%-

tanlces tif(sa or 7o mîies.
If lthe Canadian goserament coniempilai exj>eadisig $s2o.ooo

for a îcegraith câble te Sable sLaitd, Et Es a quetEun whrthler Et
wostid asoit bc wEse te consEder iîaw far tisat %uni miEgist bc advan-

iîtgeouNiy ap4iied in provEding the lighthoues un the Esiand andi
titi ont ctsa.l wih thse Marconi apparatus, fur whElst Et Es ilotlacs-
..ible ut jîtesent te spau lte distance bciweess Whitehead andi
Sable Iliaîîd by ineans of wircles% telegraphy, thc esiabi,.iinent
tif a station on lise isanti woud tender commnunication therewitb
ut ail liuses potibie te a veissel provEdeti with lthe nccessary in-
..lruttsits, and as the use of suchit nutruinents wii probabiy bc
getierai in (lie asiar future lte actuai neeti of a cable t0 the Eiandt
wjii bet lessti EperatEve thasu Et fias bien in the patte.

WEreless teliegrapti stations on such litediants as Cul-*- Race,
Si. IiE. rre, Miquelon, St. Paul*s Iiant andi otiter lEgithouse

.. salions til the Ctilf, Louiburg, Whitehead, Egg INIanti andi
Sambtros,couiti proitabiy e "sabisItedtiI considerabice,.4to.ti
litait would bc requEreti (or a cable ta lthe graveyard tif the North
.Ntltiîec, intietilE mEght wil raaun bc argneti litait one of tht
Ite.l iii-ans of averting %ucli disasiers as tisose whEcis have
ticcîrred on tabat tangerous îaisi batik woîtid be tu atioplit e
N.uggelltEou siow oullutieti.

Il E'. gratEfyEtg Io leams glial tlle IV'rciess Telegrapt anti Signtal
Ct.'onspany, ofL ontin, Enleatd gE'.sîtg a practicai da'nso,î..raîioît of

tue XlarconE sysîctîtosEniEtg, litEgs-,Edecfte iuE aboiut
Augu't tiexi, antd Et Es ito1 ed ati lialifai wii bc ie lif aite
pliaces ... ielecl(ti fr site liurixi%.*'ite quessoit of protEdEng àu
%îcanter for tht pilot %crvEce for ale port of Hfaifax Es one lbt
lias been sncloted front tEnte Io tinte, ausd lEke every caltr liroixi.scd
itîcasure for the Emrovctneti of the appt-caches te our bsarber,
dtiervcn careful consEderation.

If S4nibro wcre provEdtd wEith a MarcontE appîaralul; andi Ile
pilot Nîtanser were likcwEse so fEtteti. lite efficiency of the pilot
w.rEcc wouiti be consierabiy atagmenîtd. for niany potent and
obvEcus rmaliens. WVitli the ighthoubell nientEoncti. andi thiti f
i.îtile l oie, Rtoscway anti Seat iianti, radiating ibtcir sEgnas Io
a dEistantce of i weive la lEtteen uilex in a la tffEng. nto wcI tii qi"pti
ves'.el neeti meet lthe fate of Ibose whEch have icft litEr boues%
aiotag the,,e imorca ant iEn lte tieatly santis of Sable iJland.

SHORT-GRCUTIM
Tite IkUj Teicione C-o. arc laying a number of undergroundi

otundut. in lite cEty of London, Ont.
The cEly of itranîfori, Ont., ban granteti the Bell Telejihone

Co. ;in excîssEvc fraucisE'ue for five >-ears, for the cln"Eteration tif
$4 .ra lier anuî.u.

Tht St. Ma4:rtit% Tqrcleimone C7o., I% St. M.ztin.., N.ii., receniiy
i 1u-: il E tauit meeting aniretd tiiretoir%. ani ofiEccrs.

Tiaey are: John UcUNAeo, M.i'l . ;deEtent; W%. il. rlllen, vice-
PressEdent; A. W. Mackin, Nccreary-raatar«î aind fflansger; C.

N~i. Ilittwi 'sck, WV. E. Skiiieîî aitt C. 1). Ti titileta**îtiî ttit

directors.
The Carîtas Teiepattte Excitatîige C.o., cf tCuat istaut .iE.

»aspl'.iag for Etîcoprutt. 'l'lie tlsltlic.tsit%. Etiîit' J. F. t..ail1p
heiu ait F. 1). Stiewa*rt.

E. W. Cratte. t lîrati tid, hl, i....îeti a s'.-t t.tiEîît tilt- Cal v
ittl tuheuci *'clclitîue Co. for $î,o taî.t.= WIile wvolkilig

*ts a liniîîcals, lite caille Ett ctoitt.ct wili h1 a ire %h wlsall.ç. ltt
îtroî)etiy Ets'.tsi;tîet, rece'.-tig Eîjutriell foi wliii lie elitt. dtt:ge.

Il Es .'-tatet lat lite Domntiont go'. rittetît Eteî,nîi. to Collîiletc
lise telegrapit .ervice bvtweeti Quîelec andt Blle i..ie vitltiti tii'.
siext t% o years. Tise lisse lia. a lrcady hevi't ijiti a îsxiîtt tix)

anElles, beiow Qitec, aud .ti aisutttt tnslai 200o itile.. wrniil lit '1tatitg
lis y-ear.

A charter lias hu-ets E..'.îet Iltle Victoria Telepimie ti.. il
ope-r.te En he t.wt of I.EItlti.;> :atid isroîtiglîot the .oitîtty l VEt-.
surin, witit li-ad uflh' i a tsdEi (lit. laira'tlor. .11-4 J.
G. uiyr.s. &ait C. li. Week'u, Wtootil'.it-e Ar'.'l. Caaîttîiteil,. iît.y;

Eir. Tiniothi I iowarti, telegrai etigiateer tif tlt- .At..traiati
lx% andtti legruîtli deptarttateltt itl ltotie Atit.traiu. i'.

ot:akEaug a tour tif Eiii.îctiEoti ft lie telt-gi alîl Ztilti ieleilialt yll-.
leti..aitid tititer eiect rE'.al in.cottî'. Ethie lbt Eîiltl co.,îît rie..

tif lthe world. lie %t:.rî'.'l frouisa .ittti'.' l.a'.ta at. eauttîEîag
direct lit Sait Fratscillco. lie E.. ts.tveliia a t'award i ait vx.ilet'.e
ho gel back honte abtout CiîrE'.ttiia. liante. i le lha.. *.kitati tise

prite l iEîciîal ii ie ut Etît ti Estro1sc. Ma. ill w;id.l'tia

for Etigiaitt a feiv w.ckliago.

blr. T. A. SanEtil, dEstrici .. taierEîtteii'.iit tif tli l't*il~»
Coanpaniiy att Kinîgston. lia% itîvetsiteti .. 1t'tEait. tna'.î. tiîi1
tiesEgît for cuutaiaE Iaîetweeilt ltiast ilt Ille .. sî thie
aisd lise dEvers ut tiae bottoîn of lise river. wleI tiev art g.'tgag .l iii
liae work of raE'ing lise Corsswali britdge. The orgiiîairy tliv;ing
apîtarats itas bei ii'.atdt wivtlî, andt .îpeatu h'.dlv.îe.ii

diEving beils%, No coassîtrtated :. t wEilaît.l lthe tie..iir f tis'
current. Tise' arc also itrotecli y b»ieavv attelail ..i'''.l 'l ie
lelejihotte ES put Einsite lite heul, andt ciectric atattus iv. e .i>ptgi.t
wiîcn eEiter part>' dictire% tu cot is''se. .'iyitotlyeau alJteîait. tisa'

Engenis mcatcini.

MOONLIGHT SCHEDULE FOR JUNE.
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Vithout the leai 'flkcting tpoar Montrea, Oltawa, Tomooo or-
NEapar Fafs, Et can ba staied tisai thse CommEtî«c in charte ni tihe
loca awn.einets for the astatanmcnt ol thosae Who May attend
thse C. LA. Claitvestian aht Hamilton, wsil prove themscmsteo bc- masters in tisean of hoitalEty.

Plue, 1&»9
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CHARGING CARRIAGE BATTERIES.
. t I i t alli agre .tîe t oiltilig sile geutt'r.l lise' mi I lie cti e%

.fiet lon g is t'. Ilire t flo're tg v vlet t ie ut 'm et-sUjls tg1 %I Ilie t'. ares

olait I Rle Il Il vli ag'. blt le's tgl sue Il elet Ilu le.arî tatil lite

i-e.ttil'. t'Iliaigt. sgolîîîe oftile iletîî ii t hiargiuig %%suhi.t balre'.

1'. gre'ia i ' lit iit.. C iti .i siîiijle filet 1iraciiî.ii ittlot ol 01 li.irg-

ilg 'ut Il bllt sit Il(e Ristel ail %' l iere tt '.ti ilat.lli r.'.eits tif

t ouit i iîs lt1 tee ti lsi' el eti ac te i risges. 'l'le w.rit er lita

de'. isetl MO 1' oiie îi 1ti l. l i-st lliitliti( ,~îi. Ili ie 11-t tii
dlieidls' t reatki pris'. e to dri'.- Ilie intîttît of Ilite elcct r ut ca n î;ge

'.îlet tIlie latter s s t.î i miaiî ile iîd. tii- liîe.r t lie. 11t11Vîi le t a it,
oir iir ' t * ictli a lit e l llow.ei cîi bie ilstci. If Ile ti'.ite tifi lie

eett ruti a tige Iî.s ii ngb sig tnîe.Iletle tra re. tI % er, eîlîer

;a tolîîkvy. .% illîe. .îîî ti\ t i .1ii'I' C4ii lie fiî.s' ille)tt»sr%..t to

olier.îie tfile it e.i pir'.. i allai erfil e t iit ioort ot ille t .11 (lge, .1, .1

il'. li.itii.tsI ie liii ge tit l tr.g! .,ttc tilt dte t'l*t il Ut ta .1 i i.ge.

Ili r îsr.1 tiiii 1, s'. fi*îe ' igiles r ltit lt' .. Iililie t rs.îdt'. o mv

q oiilî al so lie. 1isetii te.lm t le.til g. .îii .îl. 'an %%r00d. t ilt Il i t%%'.

i'.trrî.tg t' Ililil iel R s .1 dl% 11.01t1. i. aiit %'. it floi i lie mrl ern etn t litl uit

tll l ttr.igq.i.tte
'llie 1.8 8 Ruies t outlt iii.it't oiiîe tIl Iii Ili %e% l.i gî tule 'Il oi.sgt

Ille lit-t plac~me. tIlie atînimiai lias tti t'.rr.% iti îi.atl tif'lati. î

t lt.steîiii îiîtî.lie ah'. .v'. '..,lk'. tilti a gtîtiti rtîiaiî.ti iliie ~
tiltrd lfacte lie iîîaIN '.s.lk a t al iiritî rate tif moit ion.

Re.îliv in Ill lie eit age il st' tts lstîrt 'li a 1îerstîiî ssisil's
tti tîri ý t a tolt;i utliles a..ay ii tîider tri temiaan a lay -- ir t tsi, goî

IlutchI a litige li;i titltîtt '.stlilar s'. t t Ille carrm;îgt, atiti 1rI
uts hit but a %iî.li fratioun ort Ile inile s'. ti,' ltit l'rtîi liriii.
A lierrsi i% tist'dl to tl i.î'.tv Ilie ca iagr teeî tltutgl tifli t lii

moire thlii tîItlti.urî tr of a litirît litv'er i% really sitedetl fori thi'
s'. rit k. 'l'lte ltimrse '.'liile aubsenit lriii hotmei inausi lie uiian~.ul

ledi, %'..tetretl, grotiietl :ait jirovided '.'.illi a stable ail11 tktis Vatises

,'iisîl'rîîl't roiuble, auî,it atith, 'l'li~aic. e litrs, 'le,
tlr.siig tlle .tr riagt', Iliay shiy ;filt rîl as'..î lIetaise ofI rîîstiiig

1î.tipel tir otlit'r tri.i:tl calîse. ftilet eiltltiîger tIlie lis-c' filt' t t( til'

l* iat, %il tll lca.rri.ige. The, -i tiiglie'.t andit iii. tsitisigit lya anti mîi-
gîmu5.1iidliii li'.i. tii.stiire hi% vieiiig> in tlle t arrumge hat tt'-.% lit

The'ut' r ofs' iIllt eie'il u c t'ai agti t'lit'il til tl, gla'' i ttî iiiY tii-tt'
[ lie s.îint fa t'a lier at higli tli a It''.'. spet.tl tlitrt' îî tlit gt'î of

rtlti.a s til t-i mig fi Ili% tdestîinationt Ilt le ttrit t.îr.î ;agt' le

îjîîîr'îcil foodt- iîiii i e noî c-lr ta vî t. liv, inii'a i' te Illte t tlicleii îîi

,.tilt onlt tii tllt '.'.t%- tînt ul il is .îg titi i etîii loi' îst'.i

1' ii .1) '01ibi cu) i, 'Il iii ti, Vtli . 'iili I tItI irî

li.tt'r. Iitit'niiîîiti tat îîî' .aiillit'cul ttitsili l'teil tll lî, iorit

laiN f.inliIý iluiglit tIris t a tlîi' tilei' .&tiiti gt-î't lt-h li iiuaiî' oi tlt'

000t't C ri%'iit'r.- '.'.l la h iliglt lie slie i% t IlleI. rerttion tfill lt,rr,'
ille. tillt s'. 0X îI'sr is'-tr Ig ls,' li'. îiiu en. t-niîg. l'sirt

îtlsrltitllv fige ii.t-iies '..hît'.ti s.sild lite re't1iiîtdIn e lit ireu.
îliike. îîlî'. -Ii or t-o.' s'.%fit'len lîg tlle teidlt'ss Ir'at l îî'...tr.

Ne'.t Il-li' iltetl lit' Il'.,i griiîtg tlt' fii.ilt lie~ îît't'ti îltlit'

%lietJ. 'A taoiei uîs.iitiii.tl iiilii t lire Ili' t'îut'gy fi tlt ic i t

liai tc'r%. :and m% lii ei .a t .a' s iîîe 1' ,0,r. l u'. t)vIllt' iî'r tif Ilit'

u'h'î tt-at tcas nage'. %iii t lut' t'.rt-îge i% flnt iît't'dtd .ît tînglit tll'
e.lt'tîrît e'lîrg' stent el iîîi Ille' ct ar i~ l 'ai 1e' flic- tlt o.rk tif tlle

.tîîl i h.iis til 111110 tll.i-ig Ill' tl.t'. lirglIt '.îil'.igt-l l'r t lit' hîfuise

îîitîglit I'. illei'.is,i oIii~îii t'îî e'hîct rît l.1i nî. Slel.ilti il lit'

îîîi' tt.Ilit .81111u1A il.s'. oi t't .' Ill liîtb îîir gi Ilt' v.strî.tgî a1% a
il.~ ila t iliglit. atîti si-. Illeîrî.ît iii'lîe titriuig Itlei' glit

t'. l luiîit ilioi 'Atîî .il? Oi I lut' is. îî 't '' But il Illit % .gr.

t-l.kgt' i, iii lue tred l ii t a siagt' l't î.LrIT th li llitsui

111nîî~iî.nn.a'. li'o lis uliitt' Ilî&ît'

èt %%.'.-'I lur'.n t Il.îî Ille î.îîlt'ss tui.ihj'- ' is Ille l'estî eli

SO-l I~ntî t ,'î ing i hi' .'î' x'. i iCnlIîllmî. 'l'li' kitial %ille l tg

'.'.îî k l' ;l'. .' t.1,t i I i elltta - juI.îiîi Made t t' l au 1,t l t'I gî l"'

'LIt' mt'.l h ''," ultt's Iii a, I s .-. fs a.id tunris aî s'.-e hti i .

lit,ed '..îllu Ilt' iiit'.tri uist . .4 ,l %tuo "smploeslîg. Tiie

ptcarimy of Ille aendless trendi 1c'.'.er lu due ît, %c'.eral Ctu'ies In

gasulut' eigiut'. ini Ille t-trai t!.i'trict,'t tri tis-t tlle Ilttr tiftht'

electrie .. rriagt' as a tipiuarîtin t'iî.uiage Ilte liatit'r3. Sticli Cil-

gifltes urt' liti'.. oultd at lto'. rc' ani tlît'v art' '.try. t'ctîliii.ali l
Ilt' lise' tii' fuel. Ili stllît' t'.lst' sean lit'îgîîîcs alrt'adv ini tise fir

%ilit'r wî'rJu' ilu; 1 t lie îîsî'î titi: -i t ii charg>fli '1',is Clugii)t'

iiîay .tlsi îrl, Iti' t arri.uge tîilir a% a tlyitni, tr st%orir t'ietit

etîergy Ïeir isititg ltîss.ant itlit-s ltas .îlsel lie list'tli t lirt'sii'
ii. t'lt'atiiîg grain. tti:rîg ft't'tl sta'VIig '.'.'tir ithîpifliisg fint

,'hitiriiig.
Il '.iit reiw lie tirsigî' itist I ii ai't uîll înl;tg licel' luit.

lt-e'.tnt Ille' t'\t'flsvt tise '.ii 'le-tric '.t'lt't' tii' t'srv. ,ieseriîtio'i
vâtit'i ini tll' -'Ouiiitt: tii'uri. Is ir ti. sNigahl %ili.uge'antI l it,; .viere

t ir' e rt'n.' t'lt'trit' 1,.'tr .tuitmis%. The 'outntry ra' i-ca i tay

srii lit' t". ern'.lien,' iratverseti 1.-I trt'y s ct'rreuges. Tue ail'
%alliuage' of f'ettritssit't't ftiî'let'.t'itIlltnce tii sucla clet'trit'

,'.ll iagi". are' st'rs grt'a iitdeed.
»'lic printilmît' fi'%st'i' ini tilt ciitetitsîll oxihtieti ini tIti art it'lt tt'i

sisti fli lite îti Illt' tarns.îgt ilttttr as i. d%~ iition fo 'iiarging

Ille sttitagt' ialtir: %%.filt' cît-cirit' aroaeflst'lltiincurriig
ttIll nsirt is.uhn a ti'. ti.tli.t til punît'.C t' irr sud'i 11str.

1-,4 Gei In St., Bliaaoi N.V'.
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THE POSSIBILITIES 0F LIQUID AIR.-

l'I object oft' le prescrit article wiil lie lu suigge,-t
i .,lier Ihlain predict directions iii îhichl, ondes- certain
ttbîtiîtiuns, liquid air ila>' possibîy becomle a f'actor iii
,,igîieerîî1g. And iii theffabsence ot' favorable Conditions
need~ il lie said <bat such possibilities wvill notlihe Capable
ut re.îli/ati til.

l'.et us- assumle te ievailabulitv ut' soutle inniocuonus gas
liiivîl'f'ialC aI about une hîtindred Itlmosplleres, pressure,
ait temiperatures easily and cheaplv attainied, and at nut
Cost tur tîîe gas îtself. In sucli a case tliere Cali b~ nut.
tdtuiit uf ils soon tinding entirmous application iii tle
sItlrage and recover>' ot etierg>'. L'beap puveî' îvould
lie uised tu compress and Iiquety it, after tvhich it wvould
ho stored iii quantit>', eitîler at atinosplieric pressure or
atl soie selected higlier pressure. Suicb a Iiquel'ied gas
%would bie stable, or remain in the liquid stale, if heat
were prevented front re.aching it. Ttis could bie dunc,
îlot perfecîl>', ut' course, b>' surrotinding tîîe conlaining
î'ee witli a liberal thickiless uof somte guod nlon-con-
ductor uof heat. Tîmat part uof the gais îvhich would
ilîevitahly escape on1 accouint uft' le lack t'f pert'ect lîeaî
unsulation wotuld bie cold and %vouîd bie made to traverse
tIîe ion-coîiducting coveringY ini successive layers fromn
%vitlîin uutward, anîd thus assist iii cooîing the cot'ering
aitd iii preventing access uof lîat to the Iiquid ; or, tlie

esapuggas nîight even le nmade available for powîer
in ani engine, ift' ei liquid were kept under a, proper

î'rig-pressurc. Ili tlîis case furtlier lienting uft'he
gas aalogous lu superheating ut' steam, could lie cml-

pîu>'ed before sendisig il to the engine. Itut little uof the
eneùrgy of the lieat su added wotuld lie lost, anid a cou-
siderable part uf il could bce %upplied b>' the surrounding
air or b>' water.

WVitli sucli a liquefied gas produced at one place hy
clîeap pover and carried lu another for evaporalion
and recover' uof power, ice couild lie made as a b>'-
product.

Ili înanîs plants used for tlie developmient ut powver on
a large scale, a tîwent>'-ftir Iîours' output is nul called
for, but could be attained at sîiglit additional e\penise.
'l'lie e\cess puwer frolîw stick a plant nleeds soune mens
uoftîtilization. Titis excess power, as dîiring periods of
otlieriwise ligie Joad, could bie eîîîployed to liquely Uic
assumed gas. in a large scale ibis prucedure wvuuld

tiot bce cost1', supposing tlle uise uif higbly develuped
nîachiîiîerv. The iquid product could îlîcn bie trants-
ported iii tanks provided ivitl lîeavv lagging and
special arrangements tu prevent atccess ut lienit fruml tlie
ouiside. Perhaps it coild. bce distributed b>' a weIl-
CtIvered pipe-line. TIîe unavoidatile evaporatioîî wilicîî
%vould lie involved in the pipe-line transportation miiglît
nul bce altogetiier a loss, for if tlicfine lic tinder a
pressure sîiiîalle for engines tlhe escaping gas mîiglit
pe-silily bce tapped out1 ait itîtervaîs, heated, and used
for pimer alongr the line t'f wa>'.

But tlie foiregoing considerations aire based upilon tlie
ce\î%terice ut' a gas a t zîo cost, wvill desirable properties
reinderingýý its liquelaction easèy. Suacl a gas dues nul iii
tct e\ist. Tîiere ihen arises tbe question îvhetlier %we

,.anî render available arty (if Ille gases known itu ii.
'airbonic aicid gais is clieap, but stilî far tou coistl foir

lise in tlie wvay> proposed. ht wtvuil not pay to selid il
baîck la'ng distances for re îrsinaind retilquet*.-c-
lion. It cusîs; ttuo mTucli ti be îhirtuwn away after it lias

been once used. 'l'lie air itselt' neets the condition ot
no Cost foIr mlaterial iii the case.

II nCulmnat.ion, Prolessor 1 )ewar 11.s Iately succeeded
ini rCducing even lîydrugen to a liquid and in collecting
qu;In:titieý, tf h. 'Ieuiperatutres litit far reiuved iroîîî
ab)sOltt'ý zero ( 2~73 C. ) arc Obtainled bY Ille evtpora1-
tion (if liquid livdrogii. Bu t tiie. alisolute zero, like
the dynamto of ion lier cent. elflciency, niay by eatch
advance be more anîd more closely t prrtiiiite(l but
ziever re.tched. This loiv teipiet-atUre resleatrtcl lias
sIiotwn tlîat at teluperaîtures; as luw ais :!0»C.
attaillable b>' evapuration otf liq1uid air, conducting-
nietals, as copper, platinuini, silt'er, etc., tt'hen i a very
pure statu, have their conductivities su mutcli eillianced
that electrie curreîîîs tlow with but a fractiot' of' the
resistance e\perieiiceti ait ordinary teiperatures. R c-
search has shuovn that, ait absolute z.ero they would be-
corne perfect conductors, Professors Dewvar and Flemi-
ing laso t'uund that liquid air is a very perfect insuilator,
and that ice and miany frozen electtolytes even becomie
cellent ilnsulators ait the temlperatures of liquid aijr

and in genleral that intense CONd in mlsuilaturs illprot'es
the insulation, jusî as it imlproves the conductivity utf
cungduicting-mietals, when they are pure.

Unfortuîîately, lioveter, the liqîîetaction of' air
requires rather extrenie conditions, and in the earlv
%tork of' Dewar was ant e\ceediingly costly process..

The discovery oft' le fluet Iliat air compressed, cooled,
and collected iii a reservoir at frontî îoo to i150 atmos-
plieres mlighit bie made to Iiquet'y a1 portion ot' its mil
volume, rendered pu> ;ible the procuring of' liquid air by
a more direct and simple nleans. Titis discovery is
claimied hy several persons, the mlerits ut' whose dlaimls
wvili flot be liere discussed. %Vlien highly coînpressed
air escapes fronm a suitable oriicze it is cooled b>' its oit
expansion. If tie cooled air buil ow caîused to circulate
arîîutd a long coiled pipe, i'bich brings the curnpressed
air to the jet iii ý,uCh a1 vay that the portion of pipe
licarest Uic jet is the first to be miet 1%' tlie cooled air,
and su bac< progressively froni tlie jet ; further, if' tlîe
whole be thoroughly jacketed b>' a tiin-conducting cover-
ilig flic tellperatuire at the jet %ton t'alls sullicienclt' Io% to
cause liquiefaction 0t a portion (if the air even at ordiîîary
atmlospheric pressure. 'l'lie operation itsei is cumula-
tive or self-initens.it'ving, ,inIcc the cooling dite lu expan-
sion is eniployed, on the regenerator priniciple, to
cool mosi. ellectively the coilipre.-sed gas on its way to
the jet and ready toI exp.aiid.

If air bce couîîpremied to about 8oo almusphieres it
Ina>' li made to occupv the saine space as it does whei
liquelied, but even at higher pressures it would reilîaiîî
g,-ascousN. Ordinary teniperatures of' the su;trroiinding
atir are far above tie critical temlperattires ut' the gases
composing it. fl order that it nia>' liquef'y, it muitst lose
kinetic energy o,: li coled ; the velocitv t tîe imuving
iolecules nîust lie brouglit doîvn. ic reniot'al of' heat

is essî.ntial, aînd the proce:ss t'f lirînefaction cati onlv bie
carli ed on by cooling thegas during or aLler compression.
('onversel>', liquid a'ir conlined ini a closed and filled
receptacle, wlvhen allotted to regain theihu Ileaost in lieig
liquelied, %vould hecomie gasious -.ndt e\%!-t a pressure of'
about Il tions per square inch.

'Ihat the processe,,s for prod'acing iui air t'iiI lie
deî'eloled su as tu reduice the cost tu anr e\tent sucli as
lu render it avallable iii place t a more ideal gas îî'ouhîl
lie a vain prediction to, make at present.

'Flie faict that a ttbree.g.iitîlu ilk-c-rn t liquid air



%%;t- brotig'lit 11 Mir. 'Tripler. ot* New Vork, fronti tha
diy tIo lA Nn1, «I ss, a journvy o, tccupyinig ligne itours,
an:d t h1 it ni lore t h a oit e-t hird of' t li q u elied gas

" sloIst, ali ioîîgh tire oîiy Covering for tient iiisuialioit
1%.Is abolit -, ' incites tif ordiniary sI cant-pipe feiting,
goes' t: itirs'.ird iniat:iîg tle iti' jsitiiity of traits-
pot tal ion. U'iti a tank of' !41 tites tite lisnear diimen-
%ion-, ot hIe tilk-c-in reierred Io, lthe surface forJ.oss of
litat u otild lise 10l .1-b0 tlie', %iile lthe capacily %would

have iiicre:s,.,d to l,oo limIesý, and %vith [Io better
Iagging il i, <aslv seer that lthe daily ioss %vouId thens
mit lie over ; lier cent. I )Ouhî les, hiowever, intproved
ieaws for heal isumlat ioni %vo:ild ake Ilte loss buit a

fraction ot iiis antunt. If t lie tank %verc kiept guider a
pre%-stre ;If, --iv, 204> pouqids.to the square inîch, a Nuit-

--al '.at -Valve being provided to prevent cxccss of

pressure, thre eva<porated gas or air could bc ntade to
do work, eseilyif sutperhieated. If tire tank wverc in
a train the niti% e pow er nuiighit, nt leaist in part, be de-
rived froin t he normai evaporation front thre tanks.
1Futrtier, iet s imagine a pipe-line weil insuilated for
heat, and il is. eas:. to sec that if the veiocity of flouw

eîaîdtie% t rain-speed in the jourrney of tlle mili-cans
tri'oîî New Vork to Lyrnn, the percentage loss in a pipe
tl Ille diîîttcter of lte miilk-e.ani with tit better iagging
titan it posss nould lie the '.ante or even iess. I lere
agatît perfectiontif l! hat-insuilatioil iiiglît miake quite a
sa*vitlg, antd tire evaporated gas îttigl, if the Elle were
uinder pressuire, lie nmade available for poiver aiong te
lige tf wav.

IVît le lte iiqueied gases tif theair canl lie emlpioyed
lin tiis m'..L %\iii, litouever, depend tupon tîte deveiop-
iîteuit of efficent Iîîelîods, of extr;tcting the iteat and
elftectittg tote'a ioi f the air.

i iquid air reprse-ctîsN air contpressed to about Soo
iitmiospltcres but e\isýtiutg wititout pressure. No heavy
aînd ec %iveiv t g 1tnks are needed for sloring il.
If itl ie pttîpeisel iutto a: ciosed receptacie utnder reguiated

pislre ut n.IN lec~ e\;potr;ltetl by tllt.tient of Ilte air, or
tIhat ohl siîlrotinllg (11ject s, oIr it nîiaN reccive litent frontl
biodies tiitrtlitit retrig.eraliouî, as water beittg cois-
vetd itito iCe ;aI ter %wilîi lieat ilg operation il ntay
b'O t ut, thcu ltc.uled to Ilte inieltiutg point of lead bw heat

<'t~oti:msiot.and lie hiinaii (àsedl in a1 suitaIble en-ille
wiieue Iiut \p.tsiiout nia\: decleip po'wer. l'utristg ils

e\îut tantd dcli% erv ni pow er Io Itle pistons tif tite
igitte il îi.~liccoutie %o cooied as 10 lie di-,clîairged

Ironilti% tec\ltIutl .utttarl ntormttal ai1 Iîtospli crie tempera-
tigre aîl pesud e

liepuc e\lbcutdedi iii cotrs g anii liquefYing
atir 1%. oh oi s'e. Con'.erled inîto ftent antd tlitrown

.w .i% lThe pi oduict. , iiîUid atir, ias 810 iuîlerent power
ot cie:ziii ileitel. I t rersttsuegalîvily, beariîîg
%ote'Ie. it.t thle s.uîte relation tat ai exiitustct
.giolie does, o Ilhe sit ottding air. I tay becontie lite
ili:ttsw tor 1 etîde: ii Ille normal eltergy ut lthe sutrrounifd-

ilîîg air .î.ai: L. i iqlîid air liasý Capacilv for îaking
utii l' ordiut.,t iteati o!f surroulitdiîtg objects auîd titus
~:c,ititgiý t' esstre. 1t eau lb miperlteated ver>' etlicient-
IN, .îtd so usd in% the bornit f contlpresed air iii an

eligute. Tue aîj'riictingli, t coutrse, tend to raise
izte.uî' ilie total cibliiec. The iutevitable losses it the
oipli c's:îtlg anud ll1 i~~itrocesses w.otild iii part bc

illatde tip ini lit.:dc liè.iit Ille antiotînt of '.viichis
sitt.di anid vfcicetN h utpo' d. hatve sioý reliable
d.11.1 of 1.:, u.c 'tio îk oer.tions, and Cari as, vet reacit no
itattail'v k:s 1, Ilie etiiieic att.uîtabie it etttpres;sioît
.îîtd 01iih.Ciî 181 in eco'.er\. of power. lt k pssbl

that tire seperatiosi of oxygeit, whvlîi %votld probabv
possess a value inii tetaiiurgy, ittiglit tend to diuilttiih
lte cost of condensation. So aiso lthe refrigerafot
witicit is obtaisted duîriîîg evaporation miiglit lîelp lthe
recovery end. witere so mutci is 'iii tue air'' w.e mius
lie content %vitiî stiggeslions. orily, and tiîey may tîCv.'i

be rcaiized in practice. The power required 10 lit-
expeutded in iiquefyittg a giveut autlount of air can l'e
approxintateiy estimiatcd, and ait assurnied eîficiency (if
plant îttay be niade to do duty in place of exact figuresý
w.ltere noise are to be ltad, attd if tite conclusionîs based
tîtereoni are understood as tentative and subject 10 ex-
tensive mnodification in vici of further ndvances jus otîr
knowledge, ito itarm is (lote.

Ili rnakiutg an esti:naîe of tire cost of iiquid air as%
produced on lthe large scale, tue factors of plant efliciency,
miai stenatice, etc., cortte iii 10 a greater or less extent.
Assurning tîtat air be conîpressed as nearly isotlterrnally
as possible, a:îd that in a large platnt a possible total
eflicieuîcy of(severity per cent. miiglît probably be reaflzed,
ecdi htorse po'.ver hour mighit tîtus be'expected 10 cont-
press neariy to, pouids of air to a pressure of 2,00o
pourtds to the square inch. If sucit comipressed air, oit
beiîîg ex:pautded in a very carefully arranged seif-intensi-
fyiug apparatus. should condense 25 per cent. of the air
Amitîed, we wouid have about 21 pouinds of liquid a'r
per htorse power Itour. The assurned proportiotn, 25 pier
centt., seemns flot improbable in view of ail the data-
meagre enougli, il is true-wltich have corne 10 tite
u'riter's knoivledge.

If tite powver cost b'e taken nt $20 per year in large
units and an additionai charge of Sto b'e aiiowed for caci
ftouse pover of the compressing and condensing plant,
ils inlerest, maintenantce, and operaliutg expenses, the
cost per pouind of iiquid air w.oid b'e about onse-sixti of
a ceitt, assuming the plant to run 7,200 hours per year.
Tihis estimaie, subject to modification frorn the v.ery
nature of the problent, w.ouild make lte iiquid air cosl for
produiction about 13 cents per cuhbic foot, If oxygen
separated l'y fractioutai distillation possessed a valise for
eîiual anitints iii excess of the cost of tue air, the re-
rnaining nitrogenl would, of course, lie producibie ai a
lower figure.

lt is probably vithin the possibilities iltat a cubic foot
of liquid atir or ititrogeit, if allowed to lient fronit ils.
surrouitdiitgs antd tteit be further lteaîed 10 200 C.,
couid, in a itigi pressure engilte, yieid about fiv.e flouse
power liours. Il at the saine limie tue vaporizationi of
lthe air were atîended by useful refrigeratioti, -; in
miaking ice, lthe cost of recovery wvouid ditîinisi. Need
il be s.aid fitere, however, lthai evens if lthe cost of florse
power of recovered euergy muticit exceeded that witici
is iitdicated ii te foregoing estintates or assuniplions, a
deiand ntay stili exisî for a soturce of power having
greut contipaciess, ireedom front îtuisantce, ito lieted
nor noxtous exhauist, and of uineîualied controiiabiiîy?
Tue horseiess v'ehticie probienti certainly presents us wiîi
an instance in poit.

Tite grenl feature of lthe application of such a power
as liquid air would be ils eniergency value. Ry titis is
mntitn the ability Io obtains at '.viii a sudden output far
beyond the ntormal. Aiial powver notably possesses
titis ernergeitcy value, anîd the success of eiectric trolley
zyltits iargely depends tipon the fac tlit, ient

îteeded, lthe slalioit can% be called uiport for a lentporary

delivery toi a ny single car or traini of a power greaîly
iii c\cess of lthe raîed Output of lthe motors.

Suggestions have aircady beeh nmade of lthe use of
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litIlilLi air or o\ygei, Iîti\ed %witl combustible% a,%a. higli
i'\pliosive. Suceli ait1 explosive cati bc miade -«it he tinme
il lise, and if ieft uncldd itlîer k'1 accident or
,lesagii, soors loses its dangerous eharacter b>' evapora-

ii of'Itle liquid gas.
A l'ascinlating specuilation for the electrical enigineer ks

Ill po'Ssitility ot so cooling thle conductors of electrie
lises or apparatuis as to improve the conductivity nianly
t unies, and so diiniishi the losses in any given lengthi o!'
i.onductor, and it the saine tinme greatly improve the
isuiation. Professors I)ear and Fleming have shown,
hoivever, that it is a condition of titis enlornious ili-
provenient in conductivit), that the nietais lie v'ery pure,

't Ver> sinall percentage of imipurity greatly lessening
Ille resit. As regards flic insulation, they have sholvi
tlîat dielectrics and electrolytes becomie insuilators of
e\cellent character Mien cooied to the tenîperatuire of
Iit1uid air. WVhat elTect suicl a lowering of teniperatuire
w~otIld have uipons the dielectrie Ntrenigtil or str'iking
i.istance between conduictors at great differences of
potential is not as yet dt'terinied, %o far as the %vriter
is aware. mie result to bie expected front a considera-
lion oif the efTect of Iîeat'ing tipon (lielectric strengtli or
striking distance ks, that ver>' lov. temiperatuire wiiii make
it far more dili'cuilt to break dovîî insulation by spark-
ing throughi it.

That the electrical engineer covets just sticb agencies
as will thus extend the range of possibilities in bis art
needs no proof. Ile votild be apt to choose a pipe
line conveyitig liquid air as tlle very best location for
bis conductors;, assunmed to bc mnade of' as pure mietal as
possible, Ille higli insuilation probably attainable being
file cliief object. XVbether biis conductors ivere placed
otitside stiel a pipe or %vithii tlle saie, lie could no
doubt adapt Iiimiself to tlic conditions, provided lie
cotild get the heniefit of te loIv temiperatuire insulation,
and possihly, to a certain extent, a gain in conduction.

It is indeud very questionable wliether a pipe line ivil
ever be laid and kept f'illed wvitiî liquid air sole!>' for its,
clectrical benefits, but if snici a line wvere also tised to
suppli' liquid air to a distant point and tlle normal
evaporation xitilized, the case would bc somiewhat
mloditied, thotigl the imiprobability of siels a combina-
tion hein" puit ifto service, at least wvitin Inl' reason-
able period, stili renlaîns.

It will be the proper attitude for the conservative and
;st Ille saine tinte progressive engineer to aivait the
possessionî of fuîll and accurate data before drawing an>'
conclusions as to future practice. Suggestions of
pos.sibi1i tics are, of course, tusefull, even if onl1Y a1 f.rac-
lion (if themi prove realizable, and no0 attenîipt is boere
miade to dle. otheriwise titan cal! attention to niatters
w'ilîi miu.t front tl.cir nature possess more or less of

iiniertst. Enîgineering Magazine.

'Mr. l't. A. L. G3ray, t'h'clrieal t'onîrai.'tor, 'J'îîroilo, Ilia' rî'mnivcd
i.' 2 \ork tlretî là.àvisig %ectircî thei. agî'ic> tif sit' 1h". iricail

a, onsi rîClî'.oli palîx, tif L%111(10111 <Jul.
A l-lswiil tam.,Iîi)llliltet bo tihe raxtlpayers tif Scliolt.,

:îîîîlonziig heii *îîîoiîtl i a grail a charter for a tramwa%;y systteilà
mn Ne'lson o the liiiili 1EI'.'ctr'%c Trac'tin Cjo., tif iondoil, Eng.
The' Coinîî;îinv". .oiacitor i. NIr. Wi. A. Mac.doiiald.

Tia' t'iiiteil E'c'iric &'oanpanjy, 1'trotitto, li;t' tcengly '.oi.l
iî.jl. niiitorI Io the foilloiîîiig . Itrercîion ,& Nlaîiîhig. t.angnaiiir

a'',T. Il. l'atirichie. A. R. Wi'jiiaim Co.. a mîd i mpîriai ('ali

t ci., Ttroiitt%. Biot'ki Engr.,viig C'o., i.olonlil ;RI. B. iiolî'.oiil,
ii'.~iltiiR.E. T1. Pi'rnglt', Moîr.i.Tilev lave ai'.) o id to

NIlr. Dlimitsi ont 4iîe ilicilor ;%sit olC 0 iî.11. gestera'ttor, .1ItLI ho
IN. E. 1'. l'îingîle si tii cine N' li.p. ilotor.

SF'ARKS.
l'ho' ti î t otimîtl mil ai.ti i. 0111. aie t' i îlsiig si411. iîîîk ilg icti

Mr. J. i -' ittltvmî 1l4t'.veu fcii nii mo' Wa t o ii ic toii,, til0., t.'
i.kt' cia rge' of tilt mniip1 al ligit iig plansi ini (liat 10%V11.

''lie Beil 1'eiî'îîoiît o . trvo10 min,.' tlsIrttîiît g a ioi' îiast.înt't

coppetr l it iet t'î'î Ottla wa aiî I itc,.u T'. lilit 5 iii attiiit'

Rotbert limtit er, jo'.m'jiiii iitii' i i . .sui il i'5 lia'v h'tî iii-

ala îî.m' i 'g.t"îîijand ii gits t'iigiit', 'e.111 '.îii îiiit'". e.'it'itrit
mioltîrs, et't..

''Te coî'uil tif W'ailat't't'i ag, 01tt., li.î. t' 'tied h' granit .î î

eletric liglit fraiilms'e to NMm. M. M îrtiii, .iit lii.t.( t'iito'ît'î ilii
-tg, algrt'ilit 1 tîr '.t i t't ligl1it iîigt'.ali tiloeWîl.îttn "tt i

'l'ie ra .py'so~ti t'e '.lla gt cii Hhiii qso. tilt., l.t'appîrovi''t o!

I lle ti"awico r. ise S a Stit, icOjir'iit îl'îîii ft ii'' (- i'

wvorks. a.iti 1'lecd i it liglit planit sta i l lasI L'i ' ea r lu% silt stdt'îia
El".tric. ,, Watt'r Co.

' lie towil of RtNelrî's'. 0111î., lia', gi'. cl .tîîîltriitt tO A. A
%Vrigiîî ('o. foîr six ait' liglits. at -,î'i I)- liglit lieîr iiiglîit,

andl ti u A. M acl«îy for iý t ilt .1 idtlt'î-eit luglI''. at ier'î ligit

petr ye.ar, lîoi 1> cou! rati ho lit' ltor cile vi'î froîin 'Ma.i ;î- , î5..

'l'ie tt'ar i. a.t'r Elctr i.' i .glit ý\ l'owt'î C.omîpany li:t'. t tlt'tit'
e'liOXtîti 1t n livi'r ,Vttîii ici i gtl, anti t o lagltuit iiittii.i t

poîilii . 'l'ie c.apital lias, lî't'il iîît'r.a'î'i tc t' S;,oo0. .iit il is
uinterst om.d tlicy wil tak'. o''tr t lit' plant a i tiglta o'.'.îîtd tli Majtor

A syaîdlicate of Toroiîio g'.'itit'îîî'n art' sauiti1 li.i'î' puiithlaveil
flic. lratii'laî.e% aic! pîrmîerty otiile St.'.ît at i'i >ui' anii lt't'
t rie i iglît C'.înîjiaîîY anti th it. il Iva.-'i liii' a% C'. t'oiîiîiaîî of St.
t Iyaciitiit'. Que'. h ., gl.îi tiliou a% uIt'le itiiîiai ofi lii'h iîhtaî

i o retitiluîl a piortioni ofi thei. tain ai h liai' 1o\cr flotuse. ant u r'.iino'l

Thei. 1i1111 Elet'i ri' Cotmpiiany lias ciiitoretl suit iii Ilte Siilpti lor
Coutir [gliiilite tii iwa le'.t isi oîa tdiiîiig 'S io.on
'.iti.igt'' for îti..îîîi. It lii Choiir rciiit'st 10 t'a 'et st'Iilig
laglit in Il11111. T'lias sîîîîî as alit'gt'î i 1 li. t at'' îîO 'Iit''iii' IlleLst

:îatîîli for $20.,o00 ilt- i lle.ii g iciiiit w.is tssiit-ii. Tli. a '
j i ,Iil lit'îitinug Ilfort' It'e Cuirt (if Ait'il m Miliîi .'.l.

(>it'e.r Peirl<s, aui t'lt'tlritia tif wuiii al.ia rot'î't'îil 3  kîihlt .11
1 lic potwi.r ulise1' tii' Ille. C'lanililv t iîiac îrigh'oinli:tiîl' ait

L'iîîhî. trk% and ti .ile ni lîtr eliii %et'. tt't' l.Ii lig tClio
'.'irrent On a '.. ie ac'.'inie. Pt'' %.îttt cul tiiu t'lit loi liii'.î'ii

ptii'ng tll-lit" i s 0i ii'l iig'' î'11 th flih îuit' aii slrvt'l tlinig lus
oi liir lia.îîî doi. lIn ;ii iti liaili '..îtiii tîî i col t \Vi l t'i i

%vre, tiîlercty '.''Ia.I)lislîiig a tii coit .uîlti ti'.li îîg at ct'iiirî'it ofi 3, on

Rem''''it .alt's 1îiatle Iii- tlie t'iit'.'t Elitt Irît'coîi' , 'ortIl[O.
ant'ltitie tilt iollo'.'ing - .3 , i1.1). ilî'.tors 10 .1. ITîS .ii, hiava,

'ilt] 'l'telcgrajîli Praifiiiig ('o. , XXit' o, p. ttiiiîî'î sc b 11e't
chlanît-, Malitirh Manii.icî uirig C.o.,li011 5 ;tîIl <I là.pj. siî t ors
ho Cutizvt'ils' lct.'ilitiit' & Cottt i i., Nati Pi'tag :gu 7 h. p. iiiiîr
to ' amie s îarrow .\ Co. , 'ioroffic, : S i1.1). moiito 'rs 1 Ic i ei
i'rin g C'o.. Ch tawsa, 'l'ouiilo i iîiograpiiig t,.~Nos i liîwa
Ston%, anti Elliotîl i îpt'r Bn\, Co., C',oiî.Ciî . r'inîr.(o..
>%niilî sFall'., anti liii iing Bnis. , 'M tî i t.îil ; 1« Il pî. ilîîtiii lui

Bru'. S.i î'sî'',"loroito, Roge-rs t'u'l C'o.. i t.îiiîlioil, .1î1îi Wu.
J. Bîituî'.iranitfortd 1 2 11.1p. 111t0i s Io 1*s., Roge'r, ;N L'i.
ati A. R. Wil.iî.Ma cineî'a. C'o.. -'-roiî 1 . 1 . . inoim r 1.)
Race %.ts: t\Son, 'loroito.

'Te CtaaraCI P owe'r 'oilialiv lî:î4 a gie îîaîmî liut'~b, i gli:
Ille, '.1reci s tif lie Cil) tia 1 011 , il t'e ot rat t Co aîiiîii ho t le

itl'e1iircti soruis ofi liii' &ex isi iig qit onat i '.viihi lit- 1lil iiîîdi o i'-
t rit' Liglih ýý l'tiw'r t'nhiî i zi.. st'lit.'îiîiiîr î*i,'î' an for it a

hiriler îîtriou i' tf C'u ytar'. 'l'îî' oîli'u ti ftsmînîîisl I arni l.îîîilis
ofi nom0îtîiinal t'amitlt' pou.' or , iuInsiiig Il civil timi'k titi ci:%% si toi

e.'.ir'. itaglît tif Ille' y'ar, LI Ilt' raîit' tif lie~î'r Li.iiii f ier yî'.ir, atit
aitiiii1'io;lnti s "K il thet rat'ta c .q .'. iMittitt ClioiifmY re'itaiart
ýsoo lntsor tii tr ai an>' in,'.' tlîîrisig Ili, tt'a ii 'il ni 'iii iîîrami i,

til lijr'it' woî%ii tic 5. for I lle tir' t 5s' ,I .a îlil'. 'mii for, i v'a<.m si
atitlial laînîli. A ei te &i, f _- cenits lie'r l.mbi uîpl,'ar io t' i

ilalt for suiî'lmi iiiî'e sN ilii' may Clo. ia s î lie' litrisig. Titi' oni-
liany3 aiii'" tilt jr inti lon, sItti&il(l Ii..î propoitlil lit' -qq t«tit
cil, tif I iiîi tîglily rc'ntid'ilng the lint''.'.'îî arc ligitm lig .iti.



I If. GANADIAja ~LIBCTRIGALI ~1BWS Jufle,' tSqq

ELECTROLYSIS.*
Il V. %.V %Ilri le TiltikOI 1).

''le great daîiiage titile tii ga; imains, mater
inains andIltle cailes (If tire variotvs elettrie and tele-
phone con panies fi% Ilhe retîîrn) etirrent tif the electrie
railway systemîrs, i-, now t,talsig sucli large dimnî,sions
timat %omîîthing iusiýt bie tille to overconie it. fI this
t rouble i% leftt t salie il% own ct)trse, tbiŽrc will; smo
doulit, lie huminerous Iatw-stits in wlîîeb the railwav coin-
paniu% %vill lie tire lirsers. Tl'ey ivll have to pay for
danmage. titille10 these pipe% anmd cabIesý, andi wuil also
have te so etiuîp Ilicîr outside plant that tbis, trouble wilI
flot occur agai.

''lhere ina> bc a doubt ii time miinds o1lsoie people as
to whetheImr the eIcctriý> railway e'onpamîies can lie field
re.posible for the danlage donc by their heavy rcturn
currents. 'l'lie aîrgumîent amlouints to this :Certain
conîlpanies% have capital investedl in nietal, wvhiclh is
placcid underground. ;Xnother conîipany cornles along
and dcstroys tbks metal. 'l'ie question then is, is this
iast conipanv responsible for tbe daniage tlmey have done
and are still doimîg ? 'l'iey inay not be doing this dams-
age intcnbionally, but the>- are doing it knowingly.

It is a welI.known fact that clectricity wviil choose the
patih for ilselt' whichl otiers tlîe least resistance, but duit
it is imipos;sible bo confine the current to one conductor
wlien there k% another open l'or il, no inatter wvhat the
resistance of the oblier miay be. Still, hl ic the duty of
the cicctr*c railway conipanfies to pr(flide a conductor on
their rctturn circuit over which ftic grenIer part of time
current wvill Ilow, and that conductor niust ofl'er so libtle
re.sîstantce tiratif ll e cur'Cn wich docs nlot retturt over
ht will niot hce iougli to cause anly damiage to bbe under-
ground pipes and cables.

1Electrolvsis mai.v resuilt to a smiall extent froi tbe
Icakage tif overhcad wires, but a% this leakage takes
place t0 mucli a1 very siall extent, it ks not Wvorth coînsid-
ering. Of course, an>' large lealcage of this kind, or a
Igrottnd,'' ts i is called iii practice, wvotld sooni be

known at the power house and taken off i once.
'rie circuit of the ordinary trolley sysîenî is very'

simple. Tlie current cornes along the trolley wvire fronil
the dynianio iii tle power Iroue, thence throughi the car
to the rail, andI along tIre rail and underground pipes,'
etc., back to Ille dynamo in tIre powver house. Il the
current aill returned along the rails tîrere wotild bc rio
damiage tioie by electrol>'sis, e\ceptinig perhaps ai a fewv
iail joints between the rail «snd ils connections.

.1 few word s iliglib bc snid as to Ilie connections be-
tweel ftic railN ,îow generally uscdt. The rails are boltcd
ttogetlizr hy mcamîs of ordinary lishi-plates ; but to miake
a better electrical connection thic> are bonded togetlier
b>' heav'y copper wtire. Tis bonding i-, mipposed 10 so
connect the rails that the current will tlow on minmolested
to thie power bousNe. 'rte miethod of bonding slow uscd
i% to take a piec of No. o or No. oo bare copper ivire,
a% short as.osibe but gemîcraîl>' about eiglîteeni ilihes
iii lengtli, to ecdi end oif whicli a rivet, called a1 Channel
pin. i-, soldcred. 'rhere iN a %nmall liole drilled iii the
end t'f e.ucl rail, into wiiicli the cîmannel pin is put, and
the end k theni flattcuîed ont, thus connecting tlic rails
togeîlrcr. I lowever, it lias bceii found iliat tbis iNsunit
ent-ugb, a% 50on1e tif Ille current leaves tIre rail, on
accounit tif tlîe resistancie betweeui the joints, anid follows
alting tire underground mains and cables to Ille power
flouse. Il tlic current, wlîile travelling along îh.-se

T4 -1.~ , 1-I1

pipes, îvas not increased os dinlinished on tire way, or
i other %vords, if tlic potential betwccn the pipes and
tire rails wvas :rlways tIre sanie, Ilîcre would be compara-
tivcly littlc iarin donc. The trouble is tîmat the currerît
takes jurnp to and froni tlie pipes as the resistance of
thie rail increases or dirninislies, and lit cvcry point iii
tlie pipe whcre this takes place -anîd tlie points are
miany electrolysis sets in.

The nietliod of bonding belore riti-ied docs flot
niake a truce clectrical connection. Tlîe connection
bctwceen tlîe piîî and tlie wire niay be ail riglît, but it ks
tIre connection between tlie pin and tlîe rail wilicit causes
the trouble. B>' continuai pounding of' tire cars on the
rail tIre joint is loosened, and the result is that an oxide
of the metal is formed, Ihus increasing the resistance of
tlîe joint, -nd ultimabely of the wvhole circuit, and there-
by causing more of tue current to return through the
pipes, etc.

One systcmi wvich is used is to connect the rails every
short distance with an overhead insulated copper ¶vire,
wlîich cardes the current back to the power flouse. 0f
course, tlie system of bonding mentioned is also used, or
otherwise it %vould be ilecessary t0 connect every rail
witil tie overliead %vire. It will be readily seen iliat
ivth so fintie resistance otTered, very fltte of' the curreat
would seek any otlîer patlî.

A sixîy-pound rail is said to be electrically equivalent
ii carrying capacity t0 one square inch of copper, anc'.
tlîerefore, iii a double-track road, the rails olter a com-
bitied carrying capacity for the current equai tu four
squ',ire inciies of copper. If tlie bonding between the
rails is made perfect, and the overhead return wvire is
used, thens 1 think tie trouble of electrolysis %vouild be ai
minimum 1

Ini seveai cities the rails have been çasted together at
tlîe joints by placing a niould abouit thre rail enîds and
pouring nmolltsn iron in, wvhkiî on sofldifying formed a
solid joint. A first-class electrical connection may thus
bc obîained, but it has beeti fotind to be almiost inîpos-
sible to have an easy running road witlî joints of blîis
kind, and as tlîis is an expensive connection, it is not
ver>' largely uised.

'l'ie cffect of electrolysis is lirst noticcd near tIme
potver flouse, as hl is near this point that the current,
whlîih bs beeti collecting on the pipes, jumps tip to tlie
rail to retuirii 10 the dynamo, thtis causing the oxidation
of the pipes ait îlis point. This oxidation, it must be
rci'mrrbered, fias beemi and is going on at rnany other
points of' the pipes, althomrgh flot to sucli a great extent,
but ht is only a mialter o!' lime whemî the sanie trouble
will bc located on tîmese otlier sections oft lIe pipe,
thirougiout tlie city or town.

Otitside of aIl damnage done 10 other property, the
elcctric railway companies are wasting inoney. To de-
conmpose a silctal sonie force niust act, and ini tuis case
time force is supplied by the raiiway conmpany. They are,
therefore, speîîding nîouîcy 10 decompose these rmtais,
as well as spending noney t0 operate theit' cars. WVly
niaI put in good rettirn %vires and save this money? The
saving just now would be a negative qua:îîity, but in the
enîd iley wouild probably be the gainers.

C'nenikA.. an tAmt~
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THE LATE DONALD GIBSON.

Tfl,i late 1'uitald (sibsoti city electriciaît otf Toronto,
'.'.hu'. portrait appears on titis page, was one ot fle.

btî ktiown of' the older citizeuts. 11ks conîtection s'. ith
flic. lire brigade as stiperititeident (if tile lire ala.rîtt
S%,'teiii extended ov.er lthe' tong periot. (tf twvestty-t.e'.eil

N"ars. M r. Gibson wa-, al native oftia'gw Scotlaînd,
andt. caille te) Torontto ili i$5.1, to enter ftic service ut'
the ('lil nîers' (;as Company. I te was fo.renian tiiere

lintit lie entered the c,.ty's service. I'Ie %vas atn ardent
vohtittteer. As a lieutenant it the H'ightland Comnpany
of' the Q-.O.RZ., lie w.as present ai. te Ridgev.y tiglit.At'terwvards lie became captain of tthe Garrison Ar-
tiltery. 1-le w.as a first-rate rifle shot, and w.as a
mieniber of tile first \Vimhteton teatti sent froni Canada.
Mn. Gibson was onte ot tlic tbunders of' flte Caledoîtian
Society, a strottg Reformer in politics, atnd a miettter

of' OId St. Andrewv's clitirch.

SPARKS.
Ttie L'iiitest Etectrie 'îij.t, l'orositto, lîa'.'t 'ol «a i a- k.

dtîvito Co Tl'iotitti 'iit'ersity.
'îsîer. hîa'.e bet.'î int'.ted lfor '.'.iriîtg foi' t'letri ligt flt'
iitsiii'palst lilthiîig'. a ~i itiîg

EtI. ltate andt Z. Pilite hia'.e f'ories at pa.rtiieî '.tii ili Motiti
t real a'.-, t' ri instder filie tiri't tiatîte of Pl'ante' & ('o.

sorte riiilro'.eiîîitnt'. lia'.e reccetlv iiseiî mîade 10te lcet IseC
liglit fiant i litint','. le, Oitt.: sîîdtr tile '.ti1 erinteiîdeitce tuf Gvo.

M5r. Chiampagnie, boiler iliî'.ector, Moittre;,l, ini a repot fo file
Watcr Cotitsiie, secsiientslic î at.dition of a pstilî of S,sio,-
anoo gallonts caplaciv, entfler '..orlsed bv '.leai ir elet.trl--it>.

Stes' 1 hiavt. recenitly bace:i takeit ts frnt a iti'.î tif tile tîataii
facttirer'. of rsiblicr c.i'.eredî '..ire inifle Ut'iied Stalte'. O1itioîils
limeî. becu'î tibtaitet oit flic îîurclia'.i of fle hItsiiies.s of tile letdiiig
firiti.

The aîitiorities of filie tsî'.'.'i of Gosteraci. Onut, '.'.it 1robaly.
iii.ke ai addtitionî tsi t lit. t'tecîrie l'iglit pîlant. Tu'Lgi stiiiîc
lait'.e rccominided 1 itît tie cositeil îisirelîa'.e io t90 'cet tif Nti.oL
iiî'sulattd '..ire.

ilicir liglitirg %),sitens froin direct ciirreuî b>' 't.teaiî toiaîiiaiî
'orenît hy '..ater power.<~, and !are ofTeriitg for Sale tIit'ir etîtirC
sitreet Ctirrt.'it phlatt.

Tlîe L.ondont Eletric Comp 1 any are -. il eitgaged -ini 1 ie '.vork
tiIreuiiodchiig tcin 11055cr lioii'ie, and iia'.e pla;ied ait Ortle.r '..itlî

tht' Cariadiat Geitral Elecfnie Comany foir a contîttîte. miaxille

Tlhie Qtiebt'c go'.'rimei't w..ilt offer for sale oit jntîe Stt tlic
'.s.t,'i rnwer tif tile river Otfa'..a, opipos.iite i tî''.iî.iil)of On'ltîw,
s îmipri.iug flic raptd.î tac] MINt oif Le%. Chuste. tie% Chiai'.. Thte

hItIrciltNer nîsîst agree to 'pîendt S30ooow '.'.iiii ltre-, year'. ini de-

It i.. e'.ttuiated tuaait icit Untited Stats". iear' t ,ooo,ioo hi. pl.
irsiulticcd b>' ce'tricili- t'. tîses atuiittaly foîr Ille' daistg oif pail 1
uiiatliîuiery. Sih at extetîsive apiîhiatioiî rs'iferat-%" flic sisee.
'.itoIsr s'tectrical v'tgittecr'. it bt.coie actlti.iîtedt '.'ith lict'l'''
.sîîsltir.sctie of hydtlratilie enîginieering.

Thie Caiidit Tosîl Comupanyu, of I'titda'., Ont., are ai ret'ei(t of
a large t.rdcr fronti flic Domnion Btritdge Comptlanyv of Monttrent,
ftor '.îîcciah macltiner3'. Mie large pttihielie a.re to lie olicrated
cectricaliy by tîtotors directly attaclhes t0 flie miachtinte, anîd for

Fh'î t' Citij. i lst lot tii Ri l I.tte't en iel Io' ' tiîe .

01i tît i i l'x1.11. las già 'lires Siîgîe lit II elet Il it Ilglas l1l.1tt . loilis'îlbe

r. ttig i t'.e.î.m.e tIel ii tlt .. tii.tsit.îis ed I tîî

NSilioltilig l.oîî.il .te . ta il t'. tt tittetitititi 5 il li'toipi
fi tîissild a, ai.s. s'ilielteu . I Gland itiIil. s,. 1lie, '..îtiel %%% l
lie tai ed t'i tliet. t010n% e o'.ie, olis ok .tiiîesi fi% datiitig
flic liter ai a hî.îrrsit% s'ait', et ite mile .tlîi s.

'l'li Itrit .'di Csîlîi stiiîa l ott ris' i l'..'îv. CtI1jI.sii. 
* Il' Va.n.,I

s'sîsî'.er, iB. t .. lia'. % detcialt t lis' i. filt tdiq'. iteid tii ' ;er Ccitt. per I-
aitîttàiitOit ifertt 'î salad it t oli t'u o ittidi.l','tsk

I warii dvi e.î Io Imli f',ipin ;le l, tll sii [îl i balance halle inîslîth

lrite sai ltMttil'îîîsî,.t.iiiîîted l, of lTtiregitsi. ia'. li
gî';ssted lWiîiirlt.I itît .i. ii %%,agi .î ct'.ial I iii 7;îo fi
inaioslael tare liittît' îîl ite' lîtls.' fls lIrsîiîs.lI iîig t'. i-
age'., '.tiîq ce t'.', ett.s'. i'. m'.it'ii.l di ekt t ii aile \V. J. st til

TtI'.te.îgtiigli, L. \V. t Xi .iî C. WV.1t'f.st..î atîst tt't'it

1t" ,11. ''t%'. %htîs.rm, jotii Nslîl)l' and \V \'V lie, tif 'titatta,
'.i'.îtet tile liee s *xll ltiî m N - %v. %(,i ki,î'. miil. 'M a-.

Afîes' i .tais'., thl, tIiets't.. .s «t iliîtt'\iltit osfl nIfitirVt.e'.
cairî.ge., i ntastI ioioilo lisî'et'. .%igtii'. ti Ili tiigila ii'. I i'.

piroblhe t liait (lie t' tawa'.. Cai' Wî"iilk'. îîî.eî iî.,it-lt tire alitu.
iiltile. i ;at early date.

^rite Treîitiîi Et'1'rie Ctîiîîi:im, tof Trton, tii nt(ii., e\lit't't tti
lta'.e t il' tr;tll'.iîii'.'.isîîi fine il' .s elle'.iii,', onit., 'îi 1less .ery

.,itrly liers file.%» t''îl lie tri a 1i.''î i tti (o lui 'sitil.lt ist.t powe (t lit.
armiti. iî.îtilht ite".tif t01.11 îIl.te. M r. R. j1. G ra .îlîsî t'. suie ofi

tile hir't tot a '.ail llii'itf' lt tIti'. 1itm.' r. andt lia'. att ttd tlîiasrt.
caldtfor abot tit ; l. p. Ils li a'. tl'o ît.ss'etl ait sîrttst '.'.l ige itat':ia-
tliait (ietierl lies.trit. f.oîipai tr suit-' ;n li.p. .î1î(1 ontt. i4 l-i.
tdarcnta'e itict itt itttir'. otpeiltr.îtiîîg ac vrigt'rat itg mtat lii-

mer:, lisîi'.tiaiti fanit'. ii% i.toiti 'tor.tge t'î;tfi.iieî

'l'lie' Mtîtrs'at Ctîttosi Cîî.t .ti its f'ieldl, '. Q., ar i 'tak ig
'.tittet sers% addi'i' :tio fil tot' iri s' t-It'fiiiit. uti. 'ut''.' fia'.'

il lresent iii'.talled f«osîr (oti h. i. Itrt't phasie gt'iit'r;ttilr'. 1.Itsi
iacit iretl lî'ht flcar'tl n .sîî'.î lt' tm rît ll)i1.îtil> andt lia\.'
jtt'.t platet ait tartdtr t'.ilI hoft''alis t tia fora. lai gt' 11ui .1).
i.renieratorif' uIl rs'''thtig fieltd tlit' tsgtlici '..il h .''.ItslilIti.ti tl

tle le .t i,.iiig 'tifliieit t fî.s ils ft qà irtis'.liîiig txt itaîig t airt'it ti
file fîtîl t.'tlitlteîtt Ctf Usitrtn'. poit it' t*tîitîîletttî tiIf titi'.

1t110tjIta ii'af it9l ili'.V t tiîilii t't'.gl lia' t'tf colnrt'. tiett

Milr. \V. Il. Wh'itin îg. tif lXî'lt sit * M'5as.., lia'. pa ttîsttie ait1 ele..'t i.
cal lire eligitte, miiistvdt oi '.' lit','1' lik, ;a s.tesameîr andt s tiiî'.i'.tiilg

ofa rotary p)tîittp antt t'lett rit' iliolsir. It t'. _; fier tvtent. lîg lis'
iliait tIlie a'S'îa t 'tisi t'itit' and Il tle' tî.lîlit ha, thIIîlîit' ai)it
p)o'.''tr. l'ie censit f'ts rainiitig filie miottir i'. olîtaisivî't . ît-e'stîg
a litsi alitit tellî fet' i irtîi tdit' li% «ttran t. and t'otiî,'tittg tti'. %% its

flic tieare'.t 'stirtt suf ties rit aîl 'sîiplil., . Ti'ls t m-&' vtt ' i tat'ftrst

tIttctsr'.. '.. iit'l ta l ie asttat'ledt ilt'.taiîtl ai (sîl ie s'tigili li(- i't.ss'.
for lset hîtt,t Ilit' lîs'.t i.. laîsl.

''lie' Ca'aili Giîtal Elt'ct rit' Compit1îst' ait. il tstsiiig a
%crie%. .îht trîîttg art' liglil îmîg '.'''lsîî tsi atlaî 1i tîi.''. %ligt'li lit'.-

imîtNat'. tI lte sîperat itt ofI art' I. t ii' %ii'tgt-N'' f rot i a lt'rtiatig

ettlv tIll a lontg lt s'.atit ltiai t.t N ti td fi le'. tti tîîî is the SN.'t 't'

;i0%'.'. l aii sei for S.tret't lighi tig. .'tliîret'iatîig i lit att'., î;g' t 0
le siatt if.tlit' Shetrbirooîke ( ;.t'. & liU. ts'rt ti ileu','
hiroîtke, Que' .a. 1t' Ilai.l .tîî tortlt.s ' %tlt t la, t*'.îittl i., i Ge el'aI
l'.fAtrri tit iiatty Itil a t. itilleît t'sllil)ltîsàt tif st' itinrîet l i

Thei, Radw'.ay .\ E-Ilgirtatsri îîg tit 'e. .1., I'. t- fî.î f liet-'ill
Vt''tt!ri 1kle'.ttetd Ral.. tL'tîttiasîtý, tii tlies .It, h.,'.s îiiti l itIos

a Constra..'fýîr a ot.oooî liotitd' of l' ittiiiiittîti f''tltt '. 'Illrs't. '.i.'t' of'
liare trahie'. '..ill liet.' s ,' '. i.,.. 7Stî,on, 1 *îu, Ind a tit i00it.000s
t.irtiîl.î r iilt', il) ars'.s ''p.t' t l' ie l.ti g s'l fve'ltr '.'.ll [lit

lie ic '..' ablv'' tof l'hur. tliati Io iîîilt''. tIi ,.tsh. 'lics lî'sser'. s'.ili lit
plat'ttt ini a t'.tiOtlili Ili\ tir t itiigl t Cî'. srs's '. a lio.tu.d t' bc1 lt.

sîaade on itle la.' t fî., 47 liiltl.,î Cilîîîttttt tic' %tts.tl mi t on
slticti'.it y to iot lioititl' if ot'ti 1pr. 1-*Nlis'ritt%is't, t .i sl suit Il%

t lie lclt. rît'.l t. sigiitt'tr aiîg tfs'îîrt sitsi iii ls i l'.i . ' 'st'tst

'.1ratles t lîsit 157 tir ta1i.,r [' ti .tîitiîîia rt' c-11iinu in t'aiT'-
iltg t'ap;tcty t lo t & 50 cii..sar allis' tif t ,iiier.

For '.siî tittint h'. pt't it lia'. lî'ela rt.lînî it t di.st Ilse '..ttq
po..er atl FenrIon~'î On.l'. tt. . a'. to lie'ts 'lîit- 't Itr il is' llîr

Cî't if t r.snNaîittig 't trtît. Im onr t tul.iîl.i (lui. * .î lî. .îtt
tif i 14 tttî''. \\s' art' tit srittst liai.t t lit' îîîl .tic li a ig i.s'. ltcit lf -

itetlV sttCIdatet s31111it i lt- i .glit , l s'.'k & lii..rt«nlliil;tli', 0if

i t tof (ô'l'lîltr. 'Illt' lia'.e c'dîîîtîsss i lit' %t' , .oi t onî'î i t isti
andîs dts .rrttgig laîi'. foi I lit le ' s'titi t iaml"iuti 1* o li '

1,'T'r helt ef'ttris plas %'. 111 t'' t'îî li'.i ot s't iil t'.'.o lisi k. '
it',' pllia',' gs'itra tr'. tdirse'tt qqtipt'tt tsi liaii ci''. 1 lit'.li'%

tl.îces att tîsds'r t'.ill fli th.'t..ti.dl.it t. .sîtsî l Etl, lt 't.tii 1i.In.t for
iet 40c) k. is. g't'aîiiogelhJî,r ',V.illa.''hJl, ici) 4.uî 1) and

'.t'i ttt.'t rt'l'irî tur. .nt ailtht ,îîs.ts' rs'týs.îs ,'t t ts,îîî',

flic, eltectris-aI iîî'. .sls ît .'sxiet.t tsi g.'. s a tîn-It îl,', .tct.'tàîu

of tii eîtterîîni'.e iri ot-r t'i i.te

fillie, 189()
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ELEF.GTftIC FtILWftY DE1F.tPPFTMENT.

ELECTRIC RAILWAY IN JAMIAICA.
The Iollowmmîg accounit of the electric railway at

liigtton, laniaica, of which Mr. [i. I loigate, late of
Monitreal, 1% manager, is given by the U'nited S«i1tes
collstl tiiere

For tone v'ears there lias been a mulle railway ini
Kingsion, btt ail electric road covering the lines of the
Old car% andI oller Ilt)rotlgllf.re% as %well lias just bet
conipleted. Th'is inew Uine lias ahout 25 miles cf track
in and arounid Kingston, divided into three districts,
,vii., the Uines nortu of the citv, those east of the city, and
tiose in the City. ht k a privatic enterp~rise, started by
canladiami capital, and ks called. the IlVest India El'ectric

('ompl'liTe Govertimenit licenise ks for a period of 3o
v-ears, renewable for further pcriods at the pleasure of the
governor. 'l'lie conipany pays Cotir per cent. of its gross
earnings to the governmrent, aind assumes the mainte-
Milnce (if the roads and streets occupied by it to the extent
of ig îîîches on scadi side ofithe tracks.

The rates Of fare are 4 cents for cachl passenger fro'ii
anly point wvithin a district to anoîber point in the samte
district by miost direct route; that is, the fare is practically
4 cents for cacil section of the line, aîîd front the end of
the hune to the east, îlîroughi the city to the end af the
fine north, would he tlîree fares, or 1 2 cents. In addition,
the Company rrŽserves three front heriches on eachi car,
ont whichi a first-class fare 6 cents is charged. The
tickets are sold as fCllows :Sevenl 4-ciDnt tickets for 24
cents, five 6.cent tickets for 24 cents, aund tel) childrell's
tickets, foir uîuier i z years, for 24 ccuîts.

l'assetigers% are allowed to stand. Tiiere are no re-
strictions as ho mîuîîîiber ohf passenger-. carried, and the
saine comipiaints of overcroivding are heard. Cars ruin
every I.5 minutes in the City. 11i addition Ico regular
mobiors, this Comîpany runls miarket cars before o a. ni.
and atter ;ý P. nri. for country people wvbo Carry produce.

Tisecars are trailers, and the tare on thet is 1 cents.

STREET CAR FENDERS.
Mi. D)uncan Mcfloîald, superintendent of the Mo!nt-

real1 street rail'.av system, recently spent a couple of
weeks in the U'nited States, on a tour of inspection of
the variou% railways in thle principal easternl cities,
'.vitl a view, partictilarly, of' investigating the nierits of
the dillerent fenders iii use. île Cousit that iiost every
class% of t'ender tlîat lias heemi invenied was used. It
had been proveil, however, iii actual operation, that if ai
pevrNon lay down on the track iii front o! the car or fell
sidewavsý, it %vas impossible to save liiiii. Thlis liai]
liscun the verdict on ail fenders now in use. WhVlîe one
of' the best advertisecd fenders iii the 1'ilited States svas
on triai recently iii Cincinnîati, a fatal accident restilted,
and ibis wvas the lery firNt dat' of its use. These facts
had driven ritilway mnen to the opinion that the old
reliable itiaxini cf -'stop, look and fiston %vlen crossing
a stret:t car trac>," %vas thie nîost reliable lite saver up
to date.

Mr. Mc1>onald is, no0%' preparing a report on1 bbc
sUbject, gis'ing ail tlîe detaiks at lus coninmand, and his
opinion is tlîat a c'nbination fender, '.vlicli will unite
the besî points of' tlîe varîous -.)tes now in use, will
eveiituall' lie adopîted.

Ctonlceriiîg sîreet Car systenis. Mr. 'McDonald say-s
tlîat Montre.il can justit' c laini to have on1e of' the best
in existenice. \,O\'.lîere diii lie finid a tsvo-rninutte service
as i- given in Montreal. The nearest approacu to it is in
I1ostoni, sshcre bluet are ruinning a two and one-haif
minute service on1 onie route fronm j ho 7 i. ni. For tlue
baulanuce of the day in 13ostoil noîluing is doser than five
ulinules.

In evlery place Mr. MInadvisited, lie fouiid
iiteresîîîîg and Instructive dehails of muaintenance and
iper.îtiîg tluat nîliglit lie profiîably applied. The Boston

suv.''is uuOt cuil' admuirable as a %veil-planiied

moument of engineering skill, but it ks aklso euetocf the
greatest ;îclievenîents in the science cf cperating cars
and liandling large crcwds %vitlî sat'ety and despatcu.
'llie arrangemient ai traflic on B3rooklynî bridge w.as
anotiier exanuple of thie finie tluat couild bie saved by
proper fai-ilities and a little liustlimîg on tue part of the
people. The absence of' grades in mcst large Anierican
caies alTorded nîuclî more econonical maintenance thai
could be sliown witlu the lueavy hlis as in Montreal.

CANADIAN CAPITAL IN NEWFOUNDLAND.
Mit. R. G. Reid, cf Montrent, who lîolds extensive

franchises front the gavernnuent of Newvfotndliîid, lias
comîcluded arrangements for tlue immiediate ronstrtiction
of ant electric raiiwvay and liglitirîg s}'stenh ini the city cf
St. joluîs. Tlîe contract for ail thie electrical apparatus
for the street r.ailway, power and lighting plant lias bcen
awarded ta Messrs. Jolin Starr, Soit & Co., of'Hlfx

ivoare agents in tlue Maritime provinces and New-
fauindlamid for the Westinghiouse Company. The -,cier-
ating station wvill have a capacity of' r,oo ti.p., %Vhîcli
%vîll be transmitted eiglit mîiles ta St. Johns, and tliere
distributed froni a sub-station. Step-up and step-down
transformiers w.ill be used, the current being transmitted
at i 5,ooo volts. The zoo-voit direct current f1or the
street railway w.ill be derived from rotary converters.
The camitract for cars lias been placed withi Messrs.
Lariviere, cf Montreal, that for trucks w.ith tlîe Caniada
Switcbi Ca., of sanie City, while the Stiliwell- Bierce &
Sniitlu-Vaile Co., cf Dayton, Ohio, wvill supply the
lîydraulic niacliinery. The first cars are to be delivered
by August ist.

SPARKS.
l' lBiard %if Trade of T'lre l'Zvers,, Que., bas %et in tîîoî'otî a

îîrojîct foir q ii biuildintg otti an det ri r: llwas' fronut t lîa City to
G;rand( Merc.

Bierlin, ii.-cl' are :.gi.tating for .în extiiti or titi plresi(t
Iterlîn .uand wVaterloti clectric railwsay iliroigi Gei'ran Miiil%,
Mion anud Blair tc (;.il(.

At Ille annuai necliîg of Ille i lanilton, AtXncasu'tr 'S itrauîîford
1Eli'ctrte Railway Corîîpani', beld I;tt tiionil,, the direitors sVi'rc
re--iected. *ThIe conipany N' 'il rcqutires Sio,oco to inake up the
iite".arV et'al ti $Sbo.ooa.

r'ie etiplovees cf the' London Street Railwav Conpti'.ti are
;îgatnu on %trik'e. hl 8% probable that the qutestiont iniNi sîtt wili
lie sibini tted tco arbitra ttin the' ettilos'i'î''. and thle con, jl;tîtt
iî.1ving agreed to inls couirse.

AX bII No int'orporaie liii Ouîîario & Quelei' Ieridge Contptiitv
wa% tiîrosviî oil b'. the Raiisvay Ccniiîtee of' lte tiiint
l'.urUaillenit. 'T'li% %Vas a btll 10 bîîild a bidge firont lBanli sreel,
Ottasv.t, tIl iti'<y ofi li, %0 tha: the iHall Elecîtri R'N.ilia' c.
aiglit carry prscuesitloitt î:Otaw.. ''The bill %va% Op IdS'di
tht' Cistasva Etecîric Comiparny, ss'ijh lias a itirît' %.ar mottopol.
foir an% ciectrie sîreet raiiway iii Otîîaw t.

l' l'et esrboro and S~ibuîb ttî reet Raiilway. C'o. hase iade a
prpsl'thtu the corporationu take oos'shi f ste raiisvav,

extend and iniprove it, and operitte the road for a terni o-f iive
%car'., %viticîî aîîy aiicwance t c the contipaliy. tite uiudlerst.ilittiig
beig Cimat aI capital expt'dîinl lI -,hall bc nade wvith te coln-
cuirrenuce cf lthe owners, wiîc Nhah bhave te 'igit l a ani, lune
wiithi ihe 1îericid îîained 10 rcsuuue possNession tin repavauient 10
il,' tolvn of tite mutn exjiended tf Capital accouait, rogeliter iîttl
lileresl.

The Monrral Bcll Lisse Raiiway Co. reccuuly appUied <o <Ile
litlwsa'. Contîntee cf lthe t)oîiitioî Governieit antd 10 te
Sctire.th coicîl ftir liermnission go ruti itlsse fronut the norîli Nide
%if Duqtî.ete 'triel to Ilte tilniniion Ccoo Mils wîithi te lisNits

cf lte cî'.'fMoiîre iTe.NMontreai Street Raiiway Co. proîi'sted
titi the groutnd gliai ît liaJ a rigit cf liref'c:reice osetr every oitier

r- ti.nv r in i chier word', ilt il liti ainectii fr.autî'hise.
The m.laer ss'as r1 'frrred to hue city ;ttîort-s'i. %%,Io lis rult'j duai
iliei c-orporationî of Mtintîreal. iii giiiigtlie Mointreal Streetl Raiiway
ruglits att liccrî'. djt] suit grai a iniiiîî for exclusive lîrisi.
lege'.. The cil'. lie slisses, cani grant the Monîrecai Bell Uniîe Rail.
way p)ertîissioiu ici ruî il% Elne oin I)tviioît sîreet sviilioul viciaîiiug
NIle .'orn,.l.t witii (lit! Mtott'al Stret Rauiwa'. Co.

Are you a member of bhe Canadian Electricai Association? It
flot, send in Vour application ah once and take a liand in the forth-
coming Convention at Hamilton.
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THE REDPATH-REID AUTOMATIC SMOKE BLYRNER.
iFora mendtier of %>t'itr% igitt adîithîin iail parts of

site wvoriti Iave Iteeti wvolkîig lili'getllv %ville a view 1 ' "e iectîtig
fii.t. lel' o t i'.iiiittg Ille iioke tif botiier,, andt titeir edliii',

l'in% qqiet ionf liat% Ileit'i gi eVilmti tttttt by lte 1.ttelîîîe% a
tlie Red pal h. Reid atltîatit' ',iioketithunier, wh itoîow g. laiil 10
le&%t- I)it,' ctil a mîac'hinet wviltelt ettbtîdie ai i t lie' eletît'. %vlicli

o ti.îkit' ir a hàigl'gratle tt i imen %i.. iceiy.'ti 1l<.

antd durability. Titeir ',îtioke conunîtier 1, îlot ILa e 111W , tcii, huit
.en vid tolle iîtîjrovec antd mioderizied.

.i;îty iier.t't lviii admtit chtat flie aîpa raluis liatts c lic stioke
liertet liv, but expIres' at doîut î'ien tolet tchat titere IN, a %aintg iii

1 'oel of Croir io to -,o lier cent. thtrotgi Ille te oi' titese constiltiers,
eoitivziing chbat ail) Ille ',u)tike tglial ase fronit Ilic iinitcy wotild
nut tarrattt at teti h ofl' Ii' claitit. 'l'ie aiîîi1.lt urers of' tiha Re'd.

flatià'Rt'it buiri tiler the ft'o viiig taitu lairoîe thai Ille saving
nci futel is effected I"First. tuai it lias aiwavs been imtpossibile to
,,îhî'rwa',e gel pt'rfect t'ombii',tioii n btircliitg coal. Seconid, chtat
wht Ilhart' il 1 eri'ect CEoIIIi,tion?, cati t >itu ai' cetal give% oif
î.i,îoo tent titut',, %ilierea, vitlle îiiîerfect combtustion ual miore

Iii îtiit-RiZLI> At iti.TtS.'tiîia. Bt R.NmINl îEttN

iiti4,btiO l'cal unit', are Iikeiy 10 be abtaiticti. Titird, if all te
sitîh tht' rire boax kl buîntîed, tule litat doc sto liIliait ta

peie'r.tte tîtrotigi froîin t!'2 go 8,1 i oi' ioîi.coiductiîîg ',uh-
%ltance. Fottrili, tient itivarjatil> tht' gre.ttet lient il tilt coal k%
tîtar the grate bars, ilite toit of' the etiai beitig coakcti tîîer anti
jirveeliitg a cttu rCd glaîi outtil brokenîi). Fifihi, ',aîiî da>'s lthe
tiratîglît, owitg ta lthe %talc ai' the attnioNltlcre tir directiont ai' the

%venîd, tîîay ha vcry sliggi'.hi, and lîcre aegatin ecaîioim> t', sacrif'tccti.
Ili tsîtg ',tîaokec Catstttier,., ilt' i p sible tu allain silarer Ia

jicrfect comibustion titans in any ather wta>', atid a pcri'ectly whiite

'l'lie it tst ie 1 0 1' top oii fthet t.iiiiî%*t t unirIle t li' ui, 

anti Ilte dtlrîglit s'. aiîiays '1rotig aîid t atîttot lit' eftetdt't m ai
it l the %iiid tor aA itObii' ' Xletter uîtierlt udtig tif' tit

Retp.t . R'ii tu(it ti lit',itkt îiiler wdîl lit' tiittd IIY te-
<et elicte t oel t't1 iiîî0 iug iiitt.î.tjîii". ru'ite .iutt'ttr''
art' tilt' jiltUt'e G;r.itkî,' r ctî., tii 1oito 'i ia', t t t.tti Y ti%.
lioset tif ',tiiet lirti iliî'j.ti uiglits, andt 01ietî0tt' te% 'eli lti
Qqut'lîeî, Nt",i lIruîî,it'l< andt oi. Sutîlia.

THE IMPROVED SAMSON BATTERY.
'l'le ',tet'iii v grtil %iiig tieltt.î tti fontir.g< llivi l i%'î'' t-.tli'ilîg

tt'itiig il tilere.t',e tlît'ur eibesetîty. Wt' art' attvi',t't b> Ilt"'t
i oliti Stitr, Stisi &X Comp îatty cha.t t itty liai e jîlsi itade it tchangte
iii Illit s vit' tif it'e îeil klitw'i S.iîtisuit l [)&tcl*.

The tîîî i îî'î titii',tN' ttintly uie jottiitg tit' ttriioti, i it
an tiitovetr en ',tieii a w aN s isal it il iitîiio'.'.iiii, thlev t failli, t'tir al

'l'le t'oî't' i' matie tif a iî;î d ti'îsî it; gt'ial, ilîtti îîiltil ' i otnkt
the t'attiî. l' cyhsiiter ,elle i% ltt-tîll liîtit s'ilt' t'aî r b> al
sutit.e ati tIlit' retil i k, iiechiailtaiiy Npeiîtn g, it olie'îîiee fîî lattr)
wlticl cati bc iiaîitied Itls sicite, lit (I tl i %Vill W t hte rtîttietr

c.trbuiî it lit'ld liaf 1' a inch aîîav
(tout tute lîtttor t tif it'e jar, andt

the zinc t.la àtrillte -,itrter lisait tht'
ciini. 'h'i% i'' to %ave poibit'le

hi ig'iig tif 'tait'. 'l'lit' bltaît'r> k
'.liii[)tt. "et nit, anîd lu ut' 'atilte
il t'. oh> it'tt'.r to inv îtaî' ut
lltckisàg. ''ise grct ativaîîtagt
ofiile iti îetlîtd, e%îtet jailv iii tll'
case, tif itcqet*ticel itr'.oît'

Il ai',t fatiultlia t ithe tttt1(iittg tii
',amie. ''T'e '.itpt tif t lit' jat liée%
aist beeti aitered, '0a ta thte
îi'lioie alîhiearittive of lose hatt'ry
is ici>' iiscit iitprtîit.

Coucit'eîîing t <te ' .Il iî,î

i iîîuettrt iii Fn;tiîte antd

flîtteti iuîui'r porîitin auJd a1 flat to) î'arrvhiig t(i' blitifiîig [it1si,
whjcli are baked instt tut' p~ece iii hIe kilit. 'fît' iter porîtion ks
a îin-waiicd, ftîteti, 110110Wî CVIIIIdt'r, mtadie frotti %pecial iîtaterit.uk,
and b>' a '.îpecial prticcs%, rettltiîig iii a1 citiatlil- tii' blles-jr. catil
wlieiî as, k tIlie cac %ville 'tni' flagtetiai iitîdtcts. taltîtiot lit' til.
tairtet in tiis cotitt'>. The i)'b poutio i k eîlil'eti tif ait1 t'î.
tirai>' tiffé'renit kiîîd tif carbati front chit t',î'd iii the iaîî'tr pa.rtii,
wVliiei, aller lîciig 'itbjectedti 1 eliorlitti' îîts'tre trcateti
îî'leî thle c:trhoî ký t'OIItîîlte Mi a wVay %tiliit t'entier%, if iiiitrî'tt

t Illte Crea ttiiticicy ai' lthe Noaiulj,î atnt actiton of hIe
animîtatia gas.

'The typier andt ltuîîer potrtions', afi'îr hut5g i'trieitare roir3
haked iii Ille' kli, aft'r %%tîilflic tu ) ofî ai'lte ctrbutii i.' lit'aed ttil

Ilot and 1)'titîged insu flot iiarafttt', % tiliat il ('îtt'r' jutao ct e jiuttItîe't
potre tiistead of suimpi>' coliet'titg tit i le oltlit.

Il t'uiîîhti-tliosi tif iitiinesean .tîiti~ t t.trlîtitîu' plat e t'lstitjit
th i iteti portio jt sietd lieldtg, psi istion im'a: îel l~ ie'
piitg wiiicli wii tit f.ti Oeil. lit (Iti% tit'îîoia.ri7etr ali il s tl'itet
proxiîîjtî' tu I te eXCetioliaiv liortits ýc.rlItiti %%iihii mutai t'(, t i thle
baller' 'ils reiîarkahie rettiîrativ,' tît;tities.

'['lie rt-%tui tif the tlirotigil aitti lit " .xrl '>t'il t' aucit. of
Iia-tiutif;tct tire is the productiont tif a b)aller>' carbtiî îlitili lia%, a
latrger %,urfaice, logiger lite anti greatcr rectlîîeratlte 111't',t8a1
ait> ollier carboti eleiiett Cicrîiatfaurt.

41tt iitiaeiiit as ai'O lie nitle il? t lit' caîrboiî Iihutlag posil
t'tiiiitctiosii,, 'tîlbici arte btîlet titi .çro's% the toit of tht' t arnlii
aîid k% litId iii pîlace by a saf'ety lieck lttt.

M''r.jolin Slarr, Soisî & Co. 11a1v, ret'eîîi>' aillîîillltt.til Nir.
Joitnt Ftîrni.n, oi' Mutireal, agett fotm lt. prîîvilct"i oi' Offiot
andt Qtiehec. '%r. Foriati 'tiil carri' a largo' 'ttîtk tif ti,'se
lbaItteries,. andt wiii lie prelmareti ta uii ttli I' t ratit îîrtîîîîîîly.

SPARKS.
'l'lie Bell Tl iin 7îpai'k.11aiigalttttuaihirt l.r 1

A tîutitîhîer of J'et enioro' gels tilesttl are tteit it b go rgei a
t ottpaîiv ttî t'taimh a ttitetltsle carriagu' ser' mca lietwî'eiî
i'ett'rharo' andt iîittg

Mn. 1'. Alexanîder, etlriciat, tif Pt eterbotrtî', lins rtceîtlt oui1-
plieted tige îîilitig ftîr eit'îtrtc uglit ofi G;Co. N.'iltit!wi" & 11,'." t'% X-

t enii''ve c',tlimliI Ilei 'I tai ttitî
Titei Toîî'ii Cottit'zl ai' Or'ilia, Oret., li;tve tbrnîti -ait aller f,îr

%lilîîlîg ligits ati poîî'er foi Ilte Ay>liiti for Idiots,, :grevitltg Iti
lPit tii al 750 liglit irai'fortiier ;l'Iti a 30 11.1p. Irfiltîiuîi.ir t it'

%t'l'IO ai$î 400 puer attîunt, oit a <'tve or tet yeatr'' î'tîitratl.
Sals ai' %niatll lîtor' litaîe iately liesi ittit'h> t I . iUiltedt

IdeL'trit' Contpany, Taroîtto, Ils fi'olows t 1 i.p. lîl"tîgor î,î E. S

Co., Lotndotnat 3 hi. 1). meono ta Lintdsay' hjgit, i1 vat & i'tî,îtr Cto.
The Emtpire 1 ie.ut and i.iglit Co., tif' Weastit'I, N. B., k. %vî',kti1g

incaptilat t u tirai i %sîItootîiuig irons andît ail kitic1 oif g
t'eecrj.,it> and fotrce% f'or piower atît liitl iitipî'e IIe
captital ks S,jo,ooo, aud lthe pratiiotcrs, are Su. Jouîti cititi',l, ;ilttl-
ing J. J. Porter andi F. C;tîkht.
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TRADE NOTES.

iii' Lan a itî%nritt% Comilimî.î' ut l"orotito lime ordereti-t niator
liii luiiimtlig Iliirpi%t".hu fot ell t.îaii.uil t.iu'mera ElIectric Ço.

Vlit. Vl.Xî.dîan .u'noi'.. EIî't i li m.uumn are 1iii'.liiig .1 l00.
ligii 111.1111 foir Ill tii -i'.îm ut i o mitn t um ni t.'olnhîaîî, of Mumît eal.

Wu' ri'gie 't, i i l Cat it lii,-mtaa. Port u'nimi andît c.rîo L'o.
lime t' i.%ttdcii fi' p'rmîi.%iitm t'i.io,.u doit m t lîtir fco-e.andi
tiqidât e tiltiu l i'. o iug lx, ible îpîtt.lît t'ui0 h

e'mtteriiri.
Tilt.' li mniign lIt itigi t.'uimp.iiî t if Mlont reat, liave laced ail

ard'raith li' '.natlian i t'îe E1 htct ric l.'omuîî)aiyitir; . G. E.
i .000 Miiotr î'lîpii'i i Il "itia I tfi..ic',t i.' se ti for
opetrit ing t hegr Ii'val. ilpte ro'lliig tnacmmit'ri>

'liei '%prmguet llctri. t.tinîgîi. tif Nt'w V'ork, livu' appoint'd
M*r'.jaick & o~htr'.i f' ~Moiitr';. camiadiai salie". agenits

for t udir a t'!
t kiiovii t'lect rî.l .îp.ur.ît u' antd '.uppies, rni'udoig

hindlo in0tir'., geiier.tor'.. t;ree'niield intcr toi coîtii.its, ec.
Nie. F~. S. l'e:îr.im. tif N'w Vomit. ctîn'.tifig emîginieer for tile

t.ihî,11 1lou-t's C'O-, lisa. îdtilt' 'Ontr.utt for It 230loe
IloWser 4-'ag.ii'' i) 11tut R.1111% Eig ni'trimg Co., oif Antlierst. N.S.

T11t- .uare' for ;(tm eît-iic f.iaa. rtm ii Ille~ opp0ite -,ide
oîfitlit' iarbor fr-oni t . :îm.î G liiifila coa , abotit eiglît illes

Mr. li htry F. Dockti, %vlîo for '.te. trl '1ear'. relireetiteul elme
R.utiim çCommiîi.nv * tif X''.enuîti o, liu' bt'til appfoint et calatian
augenmt for tfie Engmmietnmg L'oitr.îu Ctîmîp tun'. *of New Vont, anti
Ili upu'ei tiluee. iiilie Tenfle Bluiling, Troato. T'iei. coi

î,at't aiet a '.pt'ci.lt. ot Ilhe conI.rat tit of waier ioîu'er tianis1,
tomitatmoi.. alî.i', ta'.. i',ec. ANtte'ntion ms dlirct"ted l eir

amîîîttîceiiit in otîr at'ert i'.rniemt piage,.
'Fî,t t'mimtu' El.'.Im Co'iiiîp.iny. oif '['oromitti, report flte %ale of

11I .1p. iniiOi mst, oîIle S( îlt'itie woîolhem Comnpamîny, 0'.liawai, antd
tile. Rat iPort age. i .î,11e Ciotm ''np.îy, oif Rat Portage. ''Iiley [lave

.ui'oi '.tld an so 1î.îî. gt'mitr.tor t o (lii' D omimioni lridge Companîy,
L achbinet. Quet., a1 2 11.1). Imieato taJohn> Bt'rlrami> à Sons, Diîîî.
tiî'u amnd t1 iti liglît d'.îanmio i o lier. Jtni..ét I rimîtimg C.oulpamîy,
tlttawa.

1'11t vîiîr-II' Mâchulîiu L'omîipaimv i.'iitetd, j'. flei uîamîîe of 's
t''.'. vt'mi'lit!S''. et'iitiy u'.aîl"m'i tl mi Hlart amism. ca't, I laiîil

t titi. rbTh iiiîai trt' v'igagt'd mmm tlit inamimfatsmre andt %le oh
liimiýI)mig mia-îîir . 'Iiii. gau' andît ga.lm e egilies, boilers,
t'tt . MNIr. silmmîrt *tlt wh a. àîîrmîîî'î net~'itit of lia inmlion, a-a s
rtttit connettiîu' tuai %%#Il) tilt' t oieiiu & M It Ctmilot'i Comiip.îmi, of
t.;.lit, anditll vli v-mt ci" Macti.neîi Ctîiliîp.îiy. ot Shîerbrtooke'. antd
lia', t lit'nt'lotr( a praclu-t il kii h'Iegý tiI tiitî'iî's

A' Verv attraîu ite t' .1.t;mogîîi' Ilia. reai.-ett t1'. froin tile GLoltîle&
t1utut o.lî C Imiià.m . lit t ;.lt *omit., tit'scnoii os li tlit'lf ', MýNodel

ga% andiu g.i'.'limit ti'mt'. .1 outimthitr t e'xce'llent illmm'.iration'.
.îrv'gsîm.îli. . st î t elitle p~'mr.mt anti t-ansirmu'ti ii f tilit-

imatiimit. .ttîmîluIt'l% v'kt-ttilit''. 'duos'. ig elle. olti f.liiot'i
iiit'tlioti ut oltummmmg lia utr Iliv.ut'ami'. tif wimîtiuiili'. andt .Imt'II lite
.umitiuai id ui'u 'l'lie catalotgume i'. wetll togieuito isitere'.t
ru'.ier.. il iitlt'lti nieuthodioftlsitjowr drt' t'eqîîutit. andt pa.rticmilar.

iy in (tie ativantages otf die~ spciaI engine tol whlîmll e catalgmto
refer.

The Ga'.olinet Emîglîe Conpany lia% reemîtl% beomi in corlitir.îted
andt çonîîmîemîeed liisiness et Toronto Jumîi. ion. 'llime ttilniall
bmavet wrtiired tIlie right t o iii.aîîmmiî cftire inaiiadiîî,t, time Ol1d. g.is
anti gasolîine emîgiesv, wlel liave lheemi '.ume'.'fîlily iîîanisîmtitred
andii~eae for %ortie' iear' lle tht Uted States.. (-)le of tile
niq:nlber' ofitue L'anatiian conipany> %va% lIermnerly contiecteti %vieil

oldi. Ga En1gmme Work'i ci. palnv, ait Lan'.ing, Micli., wheîrî'
ilfesi! <'ugoncq bave, fuor smne fiie pim'.m, lîm't'î iiantifacnîirei. Tht'

nrew conlany have timerefoie file betieiit of liracticat expericmte
iii (li ist ue of niantifàct ire.

'l'le attention of yotung ence wlîo nîay lie de'.irout of cilitaonimîg
aà knotvledge tif electrieity andti neelmamîcal eiigimîeering«% 1' direct-
eti Co (lie antîuicememt iu our adverti'.enicnt paîges. of til t- t
trical Eîgicer Intittite of Corre.pondemtce limîsruiction, ot New
V'urk. '1'li' institute is desigmîed go imîîpart instrucetion iu flic
above mîîemtmîîed %ubjects by fie corresi tîdence nîitot, whuchî
l,.i' becîm foumnd in bc a '.ali'factory suàbtitute for attendtance ai
eigiiîecrinig seiîool. I"uli information as to îr.ethad, fées, etc.,
tVmtl lie tarwarded to any tif our rentiers wlho inaty inake rtne'.t
for il)' sane, reférrîng ta Ille~ aditertiseilment i lute 1jiage' ofth Iis

Ilu a %niei onstitutteti I>' ThI' estertlhy Inîjecer Co.. to restrai
tile Lee-Ilenbertlîy Mantiractu rin'g Co., of Detroit, front llmsîng file
nainte Pciîberty, tflic Siipreîîîe Clourt of 'Michtigan lia% decitiet ini
favor of elle coniflainant, antd artered flic latter comîgany <o di-,-.
cttinîîe Ille uise of tile naine Ilenbertliy in ttir corporate mîfaile
ant i onheiir L.ee injecter. Ili coaînlianee witll tlis' ortier, ele
defemîtamîts in ftle abat'e suit tdvi-,e lis ihat iii future titey wll
carry on bIqliins4 as tlle lce Injecter Man.sufilctturing Colipany.
The tceisions %ilil e iteriere %ville any partiest alo Iitýve leur-
cha',et Lee îimjectorsi inic h asi, tile dece of the couèrt'. lt'ing

tChat tlic word l'enbertiv itu"t net bc mi'ed il) any formî iu tile

future.

SUJIONS BOlbR GOMFOUND
i'REVENTs S 11 iler Vla

~~oltIri' 1.~ .111ie antd l'ruotîmc.

ý 5Wterail Eveiy Boler shouId bo
VI ytUll.¶Uhept Frc fro,îî Scale

a and Cor: osion.

SI1VE's FUEL, TIME
~o~oî~ ~ s~'~< AND flEPIiRS

The Wm. Sutton Comnpound Co.
0f Toronto, LlMlted, Consuitling Englneers.

186 Queen Street East. - TORONTOCANADA.

R. E. T. PRINGLE 4

IEjerutricial fNpparatus
Supplies

Office and Show Room ; 216 St. lames St. M OF
Warchouse : 769 Craig Si.

TREttp

Northey Gas or
Gasoline Engine

.Supplies a snmooth rutnitîg, continuotts, easiiv-con-
troled formi of power, essential to the opmrtinig Of
elect'mcal ninch'incry. !t is extreniely simple in con-
struction and so easily rien thiat il requires no attentionî
for itouirs at a time. Its hazndiness and convenience
make it speciafly uisefui in the case of Isolated Plants,
suich as that in a gentleman's rcsiderice or small to-wr.

send for lnfonmatlon.
is Kitng St. -Subway.NORTHEY M .00sy LIMITED -TONOhtulIt lt Ilan! Wonk.'

t'y>

t~pq

s-!
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LONG DISTANCE ELECTRICAL TRANSMISSION IN

EGYPT.
Mr. Fratieit, Fix,. iiitil (ter ofii tie t'elelrated Eî..l agn.r

trng titres of Wlîic'lî Sir 11(itgia'i Fox is flic liead, anîd wiltee tf,'e
.ie ;et No. _,6 Victoria Si.. Lonîiîte,[.don, i, at prest'iit tri
ýj %isi to Ciada l» aîd lise Uiiite, State',, ac'eeip.îinied b>' Ili%'
ticiw. *.Ir. iiertraini Foxa yoting ûlet'trical esîgiiîeer coiiiitcted

%%site elle tirin t Sieniviii Pros. T1he tl>jc'i t' vir. i4.
te otaitît informat:ion %ville regard te eleetri,'.etii c~l
mntt alitd imeth l ier o t lik conissùet, alid ( lit! ofeld Il' utliziig
u.îter liter. forthie tr.iiiiisiten oet'eitric'ity.

lui cestilp.alv %ville~1 C. J. Crowk'y, of Toronto, Ille ''.r',.
Fo'c ilis',iecvl Ille ptie.r %atiefl of flic Toronto Electrite LigietCoipany, tire Temenito Street Railway Conîpany, Il' wvork'. tr

tlis, <C*ataia;,t Powier (7eisipai .tt 1 ltctiiitoiD, aisi1 tire geticr.îting
'.1.it ioii% at lluiTalo asnd Niagara Tire%-'1'~' al',e malle a trip

over tire railway at I.eckliort, anid tend ,lie oppeirtqitîiît' f'pe
ilig tlie operatllin of tilt tiwe 4.; lirer', potier elecirie locelicitive'.

lieii 'e oe that ro;td. 'ITîey at'terwari't î'isited tilt- werk', eof flic
[îFrllt-'i.i I cleet riai cceîiipatiîit,' ;y) Meont rai, togel lier witli iie'e tif

ii, t . d rai1 Electrile Celipally rIt seiliîecta New York. Frein
Il liîe t lit' go tei Nwc% Vork, %viier,' îiey iviii eibiark ttir (ireat
Ilriaiii.

Tire infornmation acqîiireîl onl tii îi'it K' iinîended to lie ii',,d it
,'oiiectiott WitteIlle jîropo'.ai ttiiie tirte Z.ihs au', Ie geier.

ie ek','triciti' for tlie, operitien eof tire railwav to tire city tf Caire,
iri Egypi. Il %viil bc' reienibîereJl thi Mr. Daicai ele. %vii

%V. i'oliitilng enigileer týIr tiire C.ît.îrat t't'tiutîî .oipiii
.ît Nii.irz au. reve,'itv nliade ment ion t i ii. pli 'p'.î. l'li'
l'i n it ll vlich àr. Fox k% voinet ,ei li, iilkt t 'l i Ilil rq1jeet.
Tiire '/aiib,".i Fa'it'% Ire de'.çribe', a%' liing î e ç t igi. tiire me,îr
lc.atiiig to0 hlein tireîîti.tlg tiert bîii,'i el o tei re.whcli i ltle
lirttillice tic'r wlîidi Ille ma,.ter fail'.prcîdî'îîi 1111o illzi» %
gorge '.ied like tiire telttor '" S..ihe teni et' iti' gorge, %vill
it'. prejeetiîng peiit'% eof lanîd, roleîirN il po'.'.ilie te platie k .10eîr

'.t .Ltiei iii <lot,' liroxiiiiit v te tise F at'. ati olit.,în tiire lielii'tt t
tire foîîi fore' t ii Ille 1ver. Ti- et-i ii v geîti'r. ed .t t ire%.

%poit %vouîU liaveL te lie t r.;iiiiiit edl a dî'.trii,'et %il 't-K iile'., %It '.îld
â%lr. Forbe'. lire' cteeared te lie ft'.>itiil'. Tiie titrtltt-t liregr."' tri
tiî' e1itQrplri'e %vill lie w.îteliet l li Ille gre.ite't îilere'i ilrotigli.

out tule %îorld.

Mr. Ac. I. t.'ea ;i. tif Mi htiil î'% %.ud tri liai c' iitvre'.ted
t'nited Stiate'.eJi% . iii i' l.i ke t*li.kiiîîîi.tili anid liîilway

1lThe Çaiiadiaiî Gtiicr.î Fle'v iii, Coiianiiy limae Ii,t livttte
-tri erdi r froin M1r. E. Keefe, &t il .it., , 1r oui,'ci ti ' '1. tltitrti
2.j kîlowta t tdia evt is'.Vl un îis f or tit' lîglitliîig %it tiir' lit-%%. 'le%, ,ter'

,whiiel lit- istereetiiug l'or lier, llit',, eiii).tlitl%ii .
pl'ie Ctî ti'iaî tie'r.tl iîet i ri,'t'- u «l v .i' i 1 ,'c't'îpî et'anl

.ird,'-r frontî titr' Catadi.ii t a tiic R»u'...u 'eîpan> li twio eit
t iicir staniidard ire kilowa.u tttiie cviiievi <'c gc'uu<i .îtor,, %%,Ilh
1cleal eiig'iiie'.. I'i''tte te lit, tc,1l,1 tilt- laglit îîg cil tueuir lic'
ji.%t'nger dept a9 tBcaiei''',I. v'.

Victor Turbines .

OPERATING DYNAMOS
Tliat there are more Victor Turbines in use supplying power for
electrie generators than aîiy otlier, is due ico the maily points of
superiority possessed b>' this Turbine.

FEATURES WORTH REMEMBERJNG

JIig;h Specl, Close Re';uilatioe, arceat CapaeCitI.
lIih EJiic>yPcièjct Cgjlituler Gate, Stely cadiMt ioll.

RECENT PLANTS INSTALLED 1.-lhî Rztpids 1ly- Electric Ligl & l'oweor Ce)., Dlgeville, 1... loîk Fa.l l oter
drajlifiC& Lalli Co. , Moitreal, (_)li., i .p.; elîaîîtbly Miantîî. Co., Elleîîville. N.Y.; llI"t I î',î Rner i'eîlrimlii Co.,

tiacturitig Coi., ,Moritreai, Que., -'o,0o0 11.l.; WVest Kooteîiay eianevle N .Y.; Cataract Pi'ewer Co., fI ;nilteî, Oeil.
ïPower & U.glît e., ReONandl B.C., 3,000 Il.lp.; flolgevîll-e

CORRESPONDENCE SOLICITED.

The StiIwcII=Biercc & Smith Vaile code D ]VOY, 0 l10,

THE PACKARD ELECTRIC GO., Limnui'E)

MAKERS 0F

High Grade Incandescent Lamps
AND

Type ' and "W"Transformers

Sole Agents for :::

SOHEEFFER DIRECT AND
ALTERNATINC OURRENT
WATT METERS$

\Ve are prepared to quote [.owve', Market Pricc's
on Supplies, t'.o.b. St. Catharines or NIent rial.

-PROMPT SHIPMENTS

The Packard Electric Co.
iltIîItTtIiî

St. CaMth1av!]es, oiitaric>

B. Et T, P RINffE, Gencriti Aprnt, MQntrea!.,

CANADIAtil ELIECTRIGAli NEWSJurer, 19<y)



CANADIAN GENERAL ELECTRIC COY
The Largest Manufacturers of Electrical Apparatus uncler the British FIaZ.

I11I.1I) OFICE.i

- -OR 'NTO.* ONT.
HIALIFAX M ONTR EAXL

BîRv«'i 01.î:ICES

FAXCTO RI ES

PETERE30RO', ONT.
ROSSLAND \'ANCOU\'ER%1

LONG DISTANCE POWER TRANSMiSSION

This Company was 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
of Power Transmission Plants ini operation and under construction, contracted for during the past
f cw years, viz :--À»

IL.achine R.pi l IIdr.ililc '& L.and Coqnlp.tnv
Montreffl Cotton LXN.
Si Il' jeinithe Eect ric L ighit Coi.
VeX.pirtnient of' Raiihvav. and< n:I
Trenton Ii1.Ictric c'..
I .iiunui'ur.z Ga,; L*. - -

R. S~î&t~
1, R . Ilo'oth. Hs-q. . -

.Xubniri I'o%ý~er Çç%. - -

Ila.nover 1- Ictrie i .ghit and ,bx er
I'>îîrlîtni Electric <o%,. - -

i .:ght. lie.1 amnd 1i'invr L <'o.-
B . C. Electrk ilWt co. - -

\%tKootenam o% e Co. -

NMontreal, Que.
Valleyfield, Que.

- Si. Hyacinthe, Que.
Soulanges Canal
Trenton, Ont.

- L.uncr.burg., N.S.
Na-p.ance, Ont.

- Ottawa, Ont.
l'etcrboro', Ont.

- Hanover, Ont.
Durhiar, Ont.

* Iindsay, Ont.
\«.ncoustver. R.C.

- Rossland, 13.C.

1.2,000i 11.1., ci mile Ti.-nsnli%%îoni.
4,00-0 Short

00 ' 41: mile
700 '14

410*

1 kkl

(,,:>O 14
C.txO 1 'l.

4-o000 ý

FOR INFORMATION ADDRESS NEAREST DISTRICT OFFICE

CANADIAN 13LECTRIGAL NrWs Julie, IS(Y),



CflN'4DIAN 311RCTRICJAL 4EWS

THE CANADIAN CENERAL
ELEOTRIC COMPANY'S

1899 FAN MOTORS

.Are constructed to give the
highest efficiency xvith the sm-allest
Constrnption of current.

Fans are kept in stock t(> Suit
cither direct or altei-natin g current
for any standard voltagye or periodi-

City, and wvith cithier solid or
tru nnion bases.

For description an(1 prices of

our Ce*iicg and Desk Fans sec
Our illustrated p)amphlet. If a
copy lias not reïachced you, picase
dIrop us a ca--rd and wc wvi1I take

pleasure in maîhingy you another.

Canadian
General
Electrie
Oompany

Limited

TORONTO PETERBORO'

MONTRF l . NA.I.X
VANC V. . R, IL C. W'1NNI.-;, MAN. ':N 4

ROSSLAND, Il.C.

lqilit,, 989(b



NICATON OF CIRrI EWSi

750oFE FLETE ETN

o te i-i e % t'Iiii.r% iiiIl lm ti
ilvgi Il 4<'lcl otiil i.t letrtl

ilà tiiJéit % lo % r% . tc )ý%e
.tié 'll%%It ii l à%kiit'%% i th st I4lt

olg-,il.1ls tl -tii% pa o ele

1i C *1.1ait t% 1 kit ki .iiiI i Z ilitenin

,.. J.iti.illî.lti ..n ind
lîs t -' s'i ofc. m. .. rirs t. le t e tt
1-îtol 4t. loi C\.et' lini c ld gl. reprtsen-
I.,Iltà' tl % ittl to 4o.diî i.ni., %% de,

lain .t'r t, oilill o! s aier tkii I la'.'. orîh
flouish". nai ..urd rs, w ih .î' m.. fo '.
I.t..tnli.. . 1lot ..oi,.rd oft s ,ng1q 1tlt-fi%ç1.. ho îîî.' Icct Til î ihh eitoil 0 a lhe ii..'

t..'..là i, 'u 11 îd ~ ttc11.-l.~

di \pd . .%l

REMEMBER TIIE ?NAuE

SADLER & HAWORTH
MANUFACTUFRERS

MONTBEAL TORONTO

o

4<4
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JOH STMft, &ON& GO30, LIMfted.
fliIJI'flqX, M. a.

Agent Ib Ontarioand Quebec:
JOHNW POR]gAN, - ONTRAL

Ityou wantto à

SELL
ANYTrHI'NO

I nada,4 yon eau a

tbUe CN~Â

Ta XO im&ol a "~OO

tgiian pçicw«
Th.~ec~iIen xodhs lt dV.rth.

The Packard ElectricG. iie

SLamps v Transfôrmers
bal;

tiP

Au iLdvertaeoenàiiaihe ELeCxTUCL Naws bsings prompt Mturms.

JTJST x»umxàLislam

TfiE

OrXN MDIM'N
f-11ýND' 1300K

0IF
8T-Ef!M
fiND
BLBGTRIOlTY

1-70 ?agu;
flustratcd

By
_Wfiam
ThMpéon

TI ShSog aoth Bhuding

Ir
4k

T Epreparatory chapteis art devotd to aT concise èxplanation of the foundation prin-
éiples of Mathematics, a knrowledge of wMhch is
absolutely-neoessary ta the study of Electricity
and Engineering. la the succeeding chapters
the sttudent la Me by graduai stages ta a more
conmplete acquaintance with these subjects, and
is equipped with knowledge ta enable him, to
pursue is -rosearches to any further extent.

Pricc - 5GcMts

C.. H. MORTIMER Pt3BISING CO.
of TOROMTGa limlfs

'TORON~TO - CANADA

Stnd for TqWbe of Cottents.
Pien»~~ ~ ~ ~ -4'Mte iY o.modni Ihr

june. 1899

* ALEx. BARRIS wC.co
%aAItJPACrU11S oIP

RD8RIMMLIED ILICIRIC MIES
and CAULES

TOL U04* t. ftUl tt, MONTEEAL

B III

SOLE AGENTS FO o. .. ..

Ssheeffer Reco:rding Watt Meters
40 ST. CATH{ARINES, ONT.

NEWARK, t/J., U;-8.A.
BSTOü;. STANDA:RD PORTAgLE

- Dirèct-Reading
VO1èT"'TRRS, MThLIVOLTMETERS,
VOITAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS AND

- CIRCUITý TESTERS,
*OHMMETERS, PORTABLE GALVANOMETERS

Out PorbetiL Inunent ame rcoDgnired as THIE STANDARD the icorld oyat.
"rntn ?4JV. Our STATION AMMETERS md VOLT.METE'RS arc unsnmd in point

lw=ue3ia lut. .oeuaa2yid~wtcaapo Iar
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ELEOTRICAL SUPPLIES
Induction Alternators (No Movirig Wires) Transformers

>1 Watt Meters, Lamp and Amp ere Hour Meters
Wiring Supplies, Etc., Etc.

6MUNDERLOH & 00.

St. GOUBpice STREET- MOTRE

OO OLBONEST7E THE J. C. MCLAREN BELTINO 00., MONTREAL
eWrîtE Ils lEsor F:rices

andc ail Electrical Devices anid Repairs

T. & H. ELECTRIC GO.
SELLING AGENTS. 255-7 dames St. North, HAMILTON #114 Bay St., TORONTO

ROGERS ELECTRIC CO. _____________________________________

The Electrical Construction Co'y
jof London, Limited MANFCT.RERS (bP

LONDON, CANADA 0 JLICTRICAL
Toronto Office: 42 York Street. IMACLIINJ3RY

~~ Halifax Office: 134 Granville St. Y

Winnipeg Office: 760 Main St. Is UPPL lES
Repc;rs to cietygjsteem on~ short KVotîcc at licasotitible irates

CATiADIAI4 BLECTRIGAL IYEWS june, i8qq


