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JOMNSON ELECTRIC COMWPANY
34 YORK STREET, - TORONTO, CANADA

COMPL1ETh fr1CTRic EQulf>M1tNTS
Arc, Incandescent, or Combination Systems

SLOW SPEED Alternating and DIrect Current Dynamos
ARC LAMPS for ALTERNATINO and DIRECT CURRENT

blotors, Lamps. Wires, Meters, Transformers. Supplies

JOHN LANGTON & CO.
Canadla Life Building, Toro-nto-

ELEGTRI1fU - ENOINEER8 ýîN - GONTFRfiGTC)R
Coluj lete. P>lants.iitl

PlIants rc.cJiriig special conmbinlationis of Ehlctrical Mi\lcilivry a pcaIy

DIRECI-DRIVEN " DYNA~MOS lor large and ýsînailiuan SLOW SI'EED GENtRM ORS AiND MOI ORS.

Sole Canadian Agents for the Waddell-Entz Aikaline Storage Batteries.

IF YQI ÙIANTO
An Arc Dynamo, Automatic and Self-Regulating

An Arc Lamp without Intricate Clockwork

A Peffect Alternating Incandescent Dynamo

A Transformer with a 98,- efficiency

An absolutely Automatic Direct Current Dynamo

A Superior High Class Power Motor

~~ ~TRI 'E î*%Vî.w* AtTI~.NI, ;*Fe*IiK.'oe1ý OI u I.ITLr 1 AN» ,IO1T

EFFICIFNT rviF, OR ANVTIII\I«; IN TfllE- ECTRIC .:.IT.N'IOWFH< .Nî.

IT WILL PAY YOU TO CET AN ESTIMATE FROM US..
NWe manufacture only lIigh Cas~ 'M\acttnMr endi toonly First Chivs, W'ik. A,1 out Al iuius bitcng nmadi n Cana-da, %t swtc tmr (tsotr

Foreign Royaltic--, llc:tvy Custonis Dulies, ant i nporicrs' Ptrofit, t1hcrcon. We.aie tius enaltl tu furnisti !uprtiot 1LIccttic
A-llphances of ail kinds i 1Rcuonatblc 1'1icc!.

The Royal Eleotrie Company
HEAD OFFICES: 94 QUEEN STREET. MON TREAL ONTARIO OFFICES: 38 YORK< STREET, TORON TO. ONT.

...Our Customers &Il over the Dominion aie out Retcrences and out plants spralk for themscives ....

Please mention the CANAIDIAN ELECTRICAI- NEWS whoii correspaonding with Advertleers
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MONIAEAL INSULATED WIRE WONKS.

J. ROSS, SON & CO.
MANUFACrtUXKks 0Fr

INSULATED
ELEOTRIC WlRES

Apid IIirea for A,,rcaos
o*ficep, Meignetsa fnd

FAcToRy: 404~ WILLIAM1 ST.,

MONTREAL
Orders solicited and ctrcfuily exccuttd.

P>. O. 1$ o:. 149<.

.E.- %R~L BRittTtnurr
CO NS ULT 1N G

ELECTRICAL EN GI1NEE r-R
Grmdwiwe in Electrical Engineering ni Johnrs

flopklns University. lalnort.

S2TE4M USERS
1>ffriw th Iarme elt4Ct COMPRRNTER..

oINVXkNJ eavn elum, eau abr1u
»o&m. int*ellgnt éet reII..

eau., bat apg.lvf"g te

CANADIAX ASSOCIATION
STrATONANV ENCINEEIS.

Gro. HtUNaT lresident, 625 Dorchester Sirme.
XfonirosI.

V.J OîoK. Secreîary ontreýd Jlrancb. Board
o! Trride Buiding. Monircril.

XALTSI LA .AIJIsSOIlA.A<5t0

LiR FLAiMME & fINDF1SON

ELECTRI~CAL ENGINEERS
13 l.tt'.r %ttrf, MO.NTREAL

~YIIhIO * ILSCT5ICAL SlVrtLim or A1.

Anwncatots cooemald Wlnngr la ftused
ZledrIc senis BuIi6Jags à SpeeWaty.

....... ... r.PIx woltu ... ............

Use Sometking Good

PEERLESS OILS
TAIKE *%0 OTHER.

MADIr SI'MiaC1r Fu fvoi tOUr U
If IE"U1ILs B1RANDU IS SICCUMEDiz 10 LR1-ruS

12 GOLD MEDALS IN 6 YEARS

S.4IlUEL .UOG;ERS &( Co.
3o FRzo.ST Sn tzxr EAsr. Toitowo. O.%T.

Eîcsai.u V. pbiILLIIs P"udent. jotim CAtoLt..Sc.and TNL%.

fiUG eNE [ LP8, [TRL 1 WORK

I

14A1<IFACTUIIEIS ni,

ELEOTRIO LICHT WIREs
Nagnet Wire, Offlo. and Annunclator Wire,

Rubber Covered Wire, Lead Ened Wfre,

TELEPftOME AND 11NCARDEUCENT CORDS,

F19RfIDfY Of9BLE8.
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORV:
New York Office: 10 Cortlawdt Strtt oteICnd
Prouidence R. I.: Atrnarcan EIe.,trcat Worh... Mo itelCa d.

Columbia Ketal
THE BEST ANTI-FRICTION METAL ON THE MARKET 1

LEss FRICTION; Luss %VEAI; LEss FLEATiYG IN JOtRNALS;
ANt) Lu~s OIL USEP TRAN WiT1i ANY OTiiER INETALt.

As liquid as water when melted. Once used, always used. Prices rigbt.
A TRIAL SOLICITE!)

W. 8. BATES -MEAFORD,, ONT.

The Fi Et Dion Belting Cos
A4Ah12UFACTVIAKS OF

LEATHER BELTINO
70 KING STREET EAST, TORONTO.

Headquarters for Electrio and Dynamo Belting.

G.CROBBCIuIGNE
A.FRASER SiEc.TRUt HEAD OFFICE TORONTO

Piaa» mention the. CANADIAN ELECTRICAL NEWS vihon .norrespondlng w1th Advertls.rs
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TORON TO ELECTRIC MO0TO R 0O.
SIANIVrAcTJSKK%

Dynamos,,, N otors
ARIC i.AMPIS 1:0X Asl~cITCRI~T

107 fttelalde Si. W. - Toronto, Ont.

$165.00

High6ýt Grde
GYGLES.

$ 9 5 CLEARAI(CE PRICS

ONIX. ABIto'r TWk*TY LaFT

8 son Io ainy 1 t
cf O tarju, on te.
cipt of a ,ui.

ChieCr expreNi

'Cha, c,.

.1 hejec Wheeck ar- c.îual to any, and i.car the hîirliei

It':nIon a!. which wi 1ike forwar.ied on applicatio.

CEG. F. BOSTWIOK
24 WFST FRONT ST. - oRONTO.

E. C KIL, sage. Cycle Departusuit.

«FHAI*K SAICK.

(Ococral ElecChie Co.. Blertin. Gettnany.1

I NI è% il I tN IMS til 1.

A. Es, C. INCANDESCENT LAMPS
tiaret And tnsulatedl Wiles. Rubber Oao,13, glectracal SupplIes

and Raiway Bquipments. Instrumients, Dynamos
....And Motots ....

1.Nm I >s .;I.Yî \'Il*c~ Ni 1 V.

MUNIIERLOIt & CO., o1 Ai MONTREAL

"STARRZ"'
INCADESENTLAMPS

/~1 FULL CANDLE POWER

LONG LIFE e LOW PRICE/1 licTh " STA R R "as nowvit ttaurcucd rv and iniproved
bases, etc., are uincqualled. 'iIadc whlîh standard hase>

and of .111 voliages and candle power.

.. T 4 f SfMPLE LOT..

JOHIN STAiIU, S~ON & GO., Mt. - fialliaX, N.S.

SPE CIAL
High Class Split Clutches
and Couplings

... At)..

High Class Split Puilleys
- - -FOR ELECTRIC POWER PLANTS

DODGE WOOD SPLIT PULLEY
Office: 68 .KING STREIET IVEST. TOILONT0.

C0.

4ANUAC7UREftS Of

r-i~)/«

. . .. Get aur DYNAMO BELT for Eleetrie Llght and Railway Work . -.

*J.%. ST. CjiARixES, Manager. ST, CHARLES & PRINOLE

OMNIBUS COMPANY
BELLE VILLE, ONT.

M.tnut.utuirers of

* LRIC1 8TR[1T CARS..
and various styles of Omnibuses

and Hose Wagons

il C~iV 'Ri~l., scc'y.*Ircas.

Please mention the CANADIAN ELECTRICAL NEWS wher carrespondtng with Advertl»e

Septeinber, ib94 CANADIAN EllECTRICAb N13WS
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KAY ELECTRIC WORKS
No. 255 James Street N., Hamnilton, Ont.

.. ANUIACTUREJiS Or..

I r c*nc

MOTORS_
1 Icctro Illating Maîchines and Cacner-.l

F Iciriemi Appli inces. 'Special <tention

toi Mtii and Fnctory LigL,îtng.. ._ .._

à I'RITE FOR CIRCIIL4AS.

NORTHEY MFO. 00a r TORoNTo....
.. ONT19RIO.

]PWIIP UM PS
FrGeitcr<,t Miter Suppiy

an ire Protection.
BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES

CONDENls EsmRS, ErC.

HIGH CLASS PUMPING ENGINES
FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

TI4E JONES «k MTOORE ELECTRIC CO. - 146 YORK SI., TORONTO
:- STIMD.TES PUP1<ISED FOR -Telepbone:t3to.

COMPILIEE IE]LECTrRIC lIGIIT alr d Pii EOWIERf ]PLAMTS
Transformera, Lampa, Telephones, and Supplies of every description.

i~ErAîRiNF ý-0 @ o'' cDoNOIIOH'8 ELECIRIC DAIPER RIGU.AIDR111 VRS..à fe SeondRan Dyains ad Mtor onban. PRCLSTheGretes Col-Uàuj DtiCeOltthe Xarket.

PATTERSON & CORBIN ..

W e are

Elettric Llgbt Suppies
Telephone and General Supplies

FINE,. - 10

ELECT Street Cars
...OUR SIPTr-ClALX'I....

XVc also manufacture Horse and Tr<til Catrs

of cvMr description.

.~8T. CATHARINES, ONT.

thlis %.car «It oIr store, 33, 35, 37 Adelaide StetWest.
Corneé in and examine ourg oods and prices. \Ve cati pleasc yoil.

TORONTO ELEOTRICAL \LIORKS Tocronto
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Elumn i.cal Sroitîl is tu ahed

~mm~ ACiIiK RAiiKiiglit or cîver 700 ect bcliind cte
city. 'l'lie lusintain lias beem intde

iitio a puiblic piack, andt froii lils stmnîiiit a fie vicew is )rtectd
ofiftie City tvigtl its Strectsandic Sctttsý laidt <itt as ini a îialîortina~.

Close tu the mmoîîmtaim ks cte residlent pmortioin %viîi nuiicromîs
chîîrcmes, furtimer atsay is Itle business c1u.îter %vigil mnany large
bîsiiigs andl faciiries, beycinm is the St. L.awrenîce river, here

ncarl)y two miles %vide amui siîaned by tite i: ctoria Bridge, Il is
day one of dtecngincerin,: feats ofltie worlci. Along the liaitk
of the river, are to be scen cicean andI river .naft ittoorcil to UIl

wlmarves anti also ici the large basimns at the inouîti of tlie Lacine
Canal. fleyond tige city
towards tlie south is a
magnificent vicw over the
surrotincing tplains vhmcm
-irc dotteci with villages
andi arc broken litre aod
there by bllsi, «iie in thet
distance bouti up un dlean
days tile Gireen Moun-
tains nf Vermnont anid tihe~
Adirondacks of New
York. Up the river is a1
chainming vicw oif Lake
St. L.ouis anti the hower

takes in towards tic imorîl -h-i

a large Portionî of the is- r=~

la nd of Monticai and the - .
plains beyond %vith the ~ t
Laurenti-in Motitainsi
the baIcLkroîînci.

Montrealicz the coni-
mercial inetropolis ni the

Doinion and! enjovs ~
great amvantages as L~. u
distributing poi"- front its
oc.atio- -at the imeail oif -.

acea-n navigation on the
St. Latwrence river, wtiicit _____________________

is herc interrtilpteil by the
cclcbrated L.achine Rza.
pids. The citsy contains îcrsc'INii-E
much to interesî tlie visi-
toir, but thc scope of tîmis <N\zirvnum t'Mcc of <t Qýn..

article oy thewsUi fotiawing bni descripîtion of sommue ni tlle
Meatures if interest ta tlle clectricti worlii.

McGili Univcrsity, lncated (in Slmrbrookc street nemr time fiot
of thc mousîtain, lias a nîitiibcr ni fie andî iiiiiinsiniz btildIligs.
ainang wiîicftge wvorksiops and the iilysics anti IEgiiîcering

bîuildings contain omucli tu interest thme electriciat,. Time latte-r
buildlings, as wveil as theceqîiptuents of their laboraînric-, wcre
the gifts oi W. C. Macdonald, Esq., wiiosc geoerosity lias given
the University tncxccllcd tacilitica for imuparting insituction ini
clectricai engineering and the otlîcr bran ches oi applicd scienîcc.
The equipînents ai the taboratories -are vcr compicte and )lave
been pronounccd by conipîtciît judges In be thme best o cmict con-
tinent. The elecîrical engineering iaboratorics are locateil ini
the Engineering building and coniain a tscil choscn collection oi

.11

actiîmiiu f iid mmm<mtif im Ilitcpi pal t yp es. lime-
bieb- large- 'aiicty tif ititi uiiiieiit% timr imm:kiiig

p ~ l at lit -îi and îmcî-u lî î .Iiei li g iii i g~ i~ .staîuti ti ligliilg the I)liiilliog.s iS. .îls lim .î1il
litre -111îl i ltits t-1 30 k'. -. Vott imuuîm, (c
relit dynm; ios di rci l) i îmulmed to ii .lms
cîmg ilies, and1( a tsi a %ttlr;tgv bat iet) liant. *1 lie

îîhîsi-s cuildringi, mtddîumiî ic i li Ntintl if
ïïapparat us, soimme very dclicate iiist immienîs for

timectlý recacI Il ant

tli li toms admt flirter), limle i ttie.:i îipifs

Sioni is i n a1 limiiirîshîmmg cundtion, tiatiig .m
mmmiiiberîmih ii<et 5. Th licmbtm of the cli

i tll licm liai ailvaî'tcett of Il,, iiwiîîiîcers m
clect rical k SiotnwlIge. Mertng,.ame fieldl t ut-

.a ilinit il wlî i.h <ig ilt papeîc< aie .c i . aindi
toicis tif inmt crcsî tib ilie i:mibers ils is-l

lasuvcar assogte yo.oigr iimimersiiofucit

iin. N mmletsg om i.E c Cliii> w:msy f i he remi

Thec Çaniadii.1mi Sciet:îy ori Uv. il 1.iile
<t lmse rmoinîs are lîicil t tl lit( coli er of M.tî
fild andu St. C:sihrine streci.t,, imwliides mIn it-,

iimeiile, hî> licl nommi-
liers civer 0>00, ieaiiy
e very esinéiîer in flimc

-~~~~ hil<iiion. *Thei moinis
of ilt ic iieîy are liaimi-

1~i~ Socimily littcd tmp amid -.1

t. tuclae alcadiig vi lm .îit:î

*1 ~ ~ ~ ~ r and Jii a .ol itrry or cogi.
ncrimtg booiks. mic~

Tia e i.ta wh n h

Ilae a t (midon lmiî,Ià mmcii

« fi lmcrshl, ofi over 2(x). 'llie
:->L moîinis ol lîumil are it 66i2A

__________________~ ~ Craig sîrvect ;miîd cmirtaîn
a weil .mssnricc himrr Of
boioks andi :i vaitm:îhîi col-
lection oif imlels flîr dte

otft iemîîî engineer.

~~ _ _ _ ~~~~ing.lm îî ceîmiî
~~ Coillmy's exclmaiige Int

- - - Mimîtrcal is imite nf Imle
-- -tgc%t ini Aiiaî in po

- 3>0< ot mou tii the pnpiiî î
of tilt City, îîîîîîii

5.700 stlisc<liers ttliiiare
iItîî.îî ., os- tu.sm. erv-cdir:ii four çen-

offimce ks ;it the corner ni Si. Frairîis Xavier andi Notre Da;inie
Streets, wlmere Imle filles (if Z,700 sli.,cml>ers cernimîi.e. Thme
Western I is-trict Ecm;mige %vitli abmout 1,700o simsrilmcr. 1% 'mt
cte corner of St. Cathelie n t mm o illmai i s.Ictti M 1 hisiili ng
ciwiieî by thIe cîiiov.The t rîmnk iii %vires t, Illei iE.8iciii

1E*xcli;tîîge and a port ii of t lin-e ici th lic 1: »m txriaijre c in
sinderrg roimd condu <its oni Si. (ai lu-ni ne si reet, Of wvlmiq.i t hic
are albout i 1j» iiinlc's laid. 'hie Bell <'cîllilî:iny ;1W) ha',I a large
and t«-lti qmi îped fi-ton on Atîitiulitict s: rect for sime imanufac-
titire ori relepholme and cect nic :laI':rt

lie Mootrei-a Si icet t<ailîmay Cmpaî,wlicil aduiptcdl e-
trie tractimon i wtii ycars agi>, lias <15r <5 illite:, nf i ew tirck i uii
anid nvcr i go iîiîtr cars ruîminig. Time imcage of zrack- t.il ile
cc1ui1îîîîeot is lîcmog coiîtiîîtily oîcsc ab cite syscîi kb far

Nu. i>.
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troin ceiîletionîanti construction work i3 now gîîing on. *lli
iower lieuse is on Williaîiî strct and iq to coîltain 6 crosb-cern-
pounti condensitig Corliss cng'îîes rated nt 6wo il. i-. ecd. At
prcet, fouir oîîly ni the etigilîts acre installeci. *rhre re belttti
tn twelve zcî kilritatt Edisont menerators, andi the fourtit drives
by cite beIt andl one pulley tivo 3oo kilowa.tti inultipolar genera-
tors iouiteti on the saite lied palate. Tl'li pîîlley is on .u shart
in alignr.îcent iiîtî aînd betacettn lte Iwo armiatuie shafis with
wlîîclî i is cotsîne' seil by friciion clutclîes. The swîtcliboard is
buii of tiolloiv terra colta bricks ccvee<l with aidamîantine 1îhas-
ter andi aftervarcig enatticlieti, andi prescrits a Itantsonie aîprtr-
ance. Rep:îir slîops andi cinmodieus càir harros arc located il
Iioclielaga, andi oth1ers are beîng buiit ici différent parts ofrtîe
City.

Tht Muntre-al Plark andi IslandiRala Comnpany holtîs ex-
clusive franchises coering nhîîost every rnuniculality un the
Islsifid cf Montrent andi lias a1 lne tiirctl c rostu slant te
Saul au Recolle: andi anotîter tr Outreutientanti Cote tlcs Neiges.
A brandi in Lchune w-ill satin lm ietnuler way andi nrxt ye.ti the
building of il ligie aroti tht suîiinit cf Mounit Royal is îîroîîosed.
In building it-, huits the Comipany follows t practice nt steai
railways as far a% piussîîle and ruti thtough an open cotîntr oa

aroati.beti clevateti froiti one in two let, in itreference t0 fo (110.V
ing tht regular carnage toands andi higlhways. Westinghouse
andi Royal ecjuilpiiierts cf tht latest types are useti. Royal
Èencrators, driven by Corliss enigines supply power. A spcual

tetu- staiI tht cars are desp.tiiet by, telcphne
'l't Royal Electrir Caini pany lias twn ligliting stations, ont

for comnmtercial lightisig ans poewer andi the thclir for street liglit-
ing, for n-hicli it lias the crîntract frei ltet cily. Tht latter sta-
tien is io a large cite sîory brick anti stone buildiing on St. 1rnce street. TIre clectical equtipnient consists Dl thîrty solig l
1*- 11 arc dynatiios of Royal manufacture, ciniven fronii a counter
siîaft. Pi'oer us ftarnisîteil by 3 cross and r tandem coi jcni
llrowvn engines, aggregating over tio i0 t. i'. On a platform
near the centre cf tht dlynamto roi, is the switchiboard Iroin
tvhîcl tue wires pass up in a ton-er rii tht roof cf tht btuilding
anti tîence atte dîstributeti in varions tliiections. Tht station
for coîiiiiierc ali ligliting is on the two lewest flonrs cf tht Coni-
piny's new factory buildîing on Qiteen Street. -iet steani plant
is on the first tiotîr 'mcl consists et a ioco 1. vria coniîpound
condensing eliîne. besicles thrce siller horizntal en}gines.
Tht clectrica cqtitliiitit occupies hoth floors andi consists cf
Ttoison alternators anti pommer getrators anti T li -arc dyna.
clos, al] cf Royal maniufacture. A tire proof brick addition te
this station is to e cIiâ~t anti eqîtiipeh with tht most alaproveti
devîces for the saving cf l.mbor, and tmade a inodel station in
every respect. The Cotnp.ny's lnc!ory is in the original building
on Wellington street anti on thetipper fioors o! tht nen- building
anti is very cnpletely equippeti foi theniaanufacture ofetectrical
mach;inerv.

*lhe Temple Electsic Compîîany, which lteertes the Edison
thre.wirc sysitis, ib flttingm tp a new station in a central Inca.
tien, as uts business lias cuigromî n tlie prestrit quarters in tiat
Tetmple Butiling on Su. James strtet. The prescrit plant lias a
capacity cf abotît 5000 lîgiats ant ias eqtiippedl with Ediîson anti
Reliance dynamois cîniven by Corliss engines The Company
lias been laiatpeicti by lack of rontm, but in ils new quarters wili
be able Io largely increase its output.

The Citizens' I.igbt andi h'ower Company is erecting a new
statioîn on tht uatiks cf the Lachinet Canal ah St. Henri, te te-
place the prescrit station, which is operateci by ivater per.
Tht equipiient cnnsists cf a 750 light Edison a.lternator, 3
Edison, 2 T-ii and i aWood arc dynamnos te bc driven by two
32o il v. coîtîpotinti contlensing NWe-ting,,uise engines, wîth
Mantitng vertical boîlers anti iechanical draft.

Tht St.' Jean Baptiste Electric Light Company:; station is in
a one story brick anti sione building at 396 Msoniana Street.
The cîuipiient îs alnost entirely new andi consists cf two slow-
speeti 2500 WVest ing h otsc alternators anti a 750 light T-H alter-
nator tiriven lrorn a rounter shaft. l'ower is supplieti by a 50o,
Il. i-. cross cotopouni conciensing Corliss enRine anti two smrait
bîgh.speed engines for use during light lads.

Therc are also a nunuber cf isohlatet plants nti installations
ofore or less intertst in tht cîty, aniong wl ich mention -hould
be matie e! the igliating andI storage battcry plant a, tht. Royal
Victoria licospit-il, which illustratea tht besi Ený-Iish practice,
andi tht electrIcal plant for npcrating tht 'Welington Swing
Bridge. Tht Montreai Fire Aain Depa4rtnicnt hias an interest-
ing anti fincly eqluippeti centrai office inc the City Hall. Tht
beach office cf thle Canadian icirc Railway Co.'s Tclegraph
is locaieti in Montreai antd the Great North WVestern Telegraph
Co. lias a large office in tht dity In additi.in, tht Angle-
Ainencan Tchegr.aph Co. bias a special cable office in Montreal.
ho1I concltidinu, n-e destre te -içknovltdge our incdebîetiness tn

cmesss. F. F.. (,rafton & Sons for the cut et tht Lachine Rapîids
wlîiclî lieatis itis article.

Fi~RC i. lirtcmtY AYI) OTifFRWISt, IS <»NE 0F THIE
MOST %îNTFS1Ti?%G C MTES 1.4 AMERICA. t*OU Wtt.L DERIVE

]PROFIT ANDi t'LF.SUIZE IIV ATTENI)IN. 711F CONVENTI0N OF
lTUE CANAIAN F.I.ECTtttCAS. ASSOCIATION TO I tFU> TItIERE

ON THE I9Til. ZOTII AND) 21ST INST.

CANADIAN ELECTRICAL ASSOCIATION.
%%Ictncstiiv *Vlîîîrsday andi Friclay, lte îthl, 201h andi 2ist

îtîst., arc thetinates selecteti for the atinual convention cf the
Canaclian EetîtlAsitinin ilontreal. Followtg is the
coiffjlete proglrammemfl

~VhtwsîAvSE.I'T. t9T11f.
t t A. Ni. -Op)ening of Convention ; Strcrtry-l'rcatstir&s Re-

mrt;Reports of Commînttecs -, (seneral Blusinîess ; Plier on
"Thc Application or 1El.ectricity for bltc.tia andI Kîndreti Pur-

poses, froin Lighit andi I'ower Circuiits," by Mr. W. Il. Shaw,
Mlontre.l ; Pliepr on IlElectrolysis," by M r. J. A. Itaylis, Bel
relegihon C<.,Tomnto; l'apcr on "Aitcmaîting Current Moitors,"
by vr. 1-. M. I'inatet, Montrcal.

5 il. %M.-Trilp te Lachtine and reluni via Lachine Rapidis.
TlLIttASF*T. 2OTtI.

9:3 biS. <StIAI-). M.Ncet ai Meclîanics' lnstittct ta visit NIc-
GilUnuversity by invitation of the Faculty of Applieti Science

andi 1'rnf Chas. A. Caruis*ViIson, of the Electrical J>epartlient,
inspcct the c!cctricail laboratories andi witncss a practical test oii
a transformer of ripparatu% for the incasuremrent cf alternating
current lxiver.

r i A. bt. - .Nlcct in Convention at NMeçh.-nics' Institute ; Piper
on IlElectrtc liratkes," hy bIr. Einier A. Spiirry, of Clevelandi,
Ohio ; Palier on II A Nlethoti of Diîstribution witi) Equaliratien
of Potentiai Differencc," by lMr. 1). H. Keciey, of the Goverii-
nment Tclegraph Service, Ottawa ; Palier on l'The Ilssibility
of Sectiring Becuer Regulation at Central Light andi I'owcr Sta-
tions by nmeans of Fly Wheci Accuinuilators of Inprovcdl Cen-
struction," by Mr. John Gaît, C.E. andi M.E., Toionto ; I>aper
by XIr. John Langton, Toronto.

4:3o t' i. - Special excursion on MIontreal P'ark and Island
Elcct-ic Railway te Bark River. I)inner at 1'clic1 iin's lictel,
Back River, nt 6 p. m.

FRiDAY, SEI'r. 2IST.
s0 A. NM.-1l'aper on IlMunicipal Electric Lighting," by Mfr. E.

Carl llresthaupt, of Becrlin, Ont.; Pliepr on IITeleplione Cibles,
ttieir Construction andi Maintenance," hy MIr. F. J. Schwatz,
Bell Teleplione Co., Montreai ; Plapet by bMr. T. R. Rnsebrugh,
Lectirer in Electricity, Sehoel of Plractical Science, Toronto;
Elcction of Ofilcers ; Unfinishied Business.

2 il. zt.-Ily courtesy- of Etigene F Pihillips Elctrical %Vorks,
drive Io Motint Royal Park, including a visat te Montrent Street
Rnilway Ilowcr Ileuse.

5 pi.m.-.uncheon at the St. George Snowslice Club flouse
by invitation anti courtesy cf The Plackard Lamp Co.

The Executive regret that the co-fy date fixeti bv the railways
for theîr annuai fait excursion bas rendereti il iii' . sible to make
the Convention coincide therewith, anti that in .-.asequence no
reduction in railway rates cari bc secureti beynnd that ordinarly
given te the purchaser cf a returti ticket.

Messrs. Alearn & Soper, cf Ottawa, have extcnded te ment-
bers of the Association a kind invitatien te visit Ottawa at the
close cf the convention. Arranpeincnts have been madie for
their entertainment andi te show tierni the many intcresting elec-
tuical and allher fe.itures cf the ciîy. Delegates frein west cf
Ottawa, by C.P.R. Une, have the privilege..of going or returnioR
via Ottawa, andi of stoppiog off ai tlîat cite. Leaving Meontra
in tht morning they wouald arrive at Ottawa -it nooin, andi leave
at 9 p.m., arriving in Toronto the ficllowing morning.

THE BELL TELEPHONE CON PANY'S NEW SWITCHBOARD.
NEARLY a year age, in connection wvith a description cf the

Bell Tekephone Compaiy's factcry in Montreal, mention was
madle in the ELECTItICAL NFWS of the new switchboard then
under construction ah this factory for the Toronto Exchange.
The finisheti material for titis switchboard was shipped te
Toronto a couple of iiontbs ago,since which twenty-flve wcrknien
have been engasged day anti nigit in erecting into proper pasi.
tien the multitude of parts cf which the finîsheti structure will be
Composeti.

Tht boardi bas an iron frame which tvill be covereti with
mnahogany. The wires are breugbt up traim underground in the
basemnent cf the building, run under a false flooring te the back
cf the switchboard, and there connecteti on te draps, jacks, tc.
Tht jacks number about 8oooo. A one.half horse-power moter
gencerator is in bc employeti for ringing purposes insteati cf a
gas engin, and a storage insteati of a gravity battery for trans-
olitters, thus doing iway with several huntired celis cf battert'.

When a Cali cernes from a subscriber, andi the armature fahis
outward, it throws up an aluminum cover reveaiing tht subscrib-
er's number. %Vhcn tht plug is inserted by the operatnr, the
caver autoniaticalUy rails. '-i each section of the board is con-
necteti an incandescent iarnp, which glows sa long as any drap
is dlown. In short evcry iniprovement which was considereti to
bc cf value hu. been inconporaied into the construction of this
switchboard, wbich, wlicn complete, will be the mode! telephone
switchboard o! Anicrica fer a time ait least, untîl the march cf
icoprovement shall have caused ià te be supersedeti by others cf
stili more modemn design. Three or four months will yet be re-
quireti ta complete ils erectien. MVen coinphete, testeti andi in
satisfactory woîking order, the operators will bc removeti from
their elti quarters in tht M~ail building to the new Exchange on
Temperce lstiect. Following their removal veili cerne the taking

owcfthe mas of overheadcribles on Blay street.
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INDIFFERENCE To BOILER FIRINO AND IRANAOEMENT.*

Onst1;RVATIONS cxtending oevr .1 perinotat quarter ai a cen.
tury in a îîracticai andi profef-sioni way have Iresenteti tîppor-
ttinitics toacte, in the greatcr nuimnber of iiianuticturing estab-
lishmecnts, a contntus (lectine ili the gratte of service nt those
in positions oif firent andi huiler monti managers, tis corps of
operativeq secining at leaîst, ta have reniamoccil mn sietfu qlle,.
The evii lias becine so glaring andi the resuits so palpalily
fiauiglît witiî disaster, destruction andi wastc, as tri warrant an
effort ta cail the attectinti ai tîmose wlmn dcsire tai progress tai the
fise %ati ncansistent position tiîey occup y by penilitting such a
nittrraw policy in managemient, su %vidcly at .-arsance iviti> truc
ccononiy, ignoring direcily tivit the better intelig>ence rentiers
the mure valuiable, ant ihencc, monre profitable service.

It gocs wvithout saying, that, dmmrîing the past ten yenrs con-
centration ai efforts by scientists andtieninent niechanics look-
ing ta the more perfect tlevciopmîîcnt ai the steain en ',ne in is
varions types, bas jîroducett resits whîich challenge thtc adin-r.
ation ai the most cnitical in this lineof thouaghit.

\Vitlîin the saine pecrioti, frai ev'ery source, there lias been a1
illuit itutie a feattîre in (lie tort af designs anti novel application
of boilers, alil canveigimg ta thte imnportant fac-tors afi ncrcastil
ecannniy, safety andi efficient-y. li the engine sphcre, contiens-
îng, cnoîtiti .anti triple ex~pansion engines, with or withomt
jackets; in bni, secmningiy ail the neccssary refinemients have
mecit'et, anti are receiving close attention. In the boiter tia-
main there has been, aisn the evalutin Iran> the plain cylintier
type ta tubtular, ati fraint that thiaugli the anihtifaniaus tronus ai
water tubes, tach striving for a superior tlcgre ai excellence.
Camibining these farcs 'm~ thVoiler anti site engine, the
ansount of research anti practical appliration ihat have been,
anti are being applieci for efficiency anti ecananty, arc sud> as ta
be alninst inca;lculable. A retrospect of tit past, viewed in the
liglt ofipresent resuits, shows tlîat tîmese tffoats have beca of ami
exccdingly iruitiul character.

The developînient lias carrieti with it the imperative atîvance.
ment or thase in charge ai engine management tu stîch an extent,
aisto creaite almos ancw thîs botlyfain. Suchnnintellectial
ativancement in tht dcpartment of ntechanics, ive believe, ms
without precedlent, anti in tvery sense challenges universal ati-
miiration fromt every qurirer. Notwitlisîantling these favorable
features, wc are canstraîneti ta sa>' that ail this is sorncwhat like
tht play of H'tmltt with H-amiet Ici: out ; arimn ather words, wce
are radicahiy defective at the v'ery thieshalid ai this fieldi, by
reason af relegating tht firing oi boilers ta the mast ignorant ai
aperatives ; or, ta put si mn a plain way, there sems ta be an
a înost unanimous idea that anyone who can shovel anti throw
fuel is gond enough for a fireinan. Close observation anti con-
tact for a perioti ai ycars with nuinerous plants of vatiedcharac-
ter increases the conv iction upon th is point. Recognizing, as we
ai do, that tht furnace ai tht bailer is the primie feature anti
great initial point from which is tht source of power, dots i not
tollow that, if ecanomny anti efficient-y are deserving of cfforts mn
the adivancedi stages, as bas alrcatiy been poînteti out, ibis is the

er o nt tlat shoulti b e treate ti wth every consideration ,f ti-
teligece? Shouii flot the fuel, furnace anti boiler receive the
thaughtfui attention that the engine receives frant tht careful
engineer? 1 think this mvili be accepeib everv ont interesteti
ini advanced ideas. No ont, 1 tlîink w question tht fact oi
the importance ai tht initial point ai the houler anti its furnace,
anti that, upon its misnianagenemlt, tht efforts ai refinement .,re
rentlered, in many cases, conipletely voiti. It woulti sen s0
simple that atgmîment woulti be unnccessary, were it flot that, où
every banti, tht matter is entireiy ignoreti, resulttng in waste anti
destruction. WVe would ask: Are flot tht efforts of the bcst
furnace designers completely set at na'uglit often by reason ai
tht manner in which they are aperateti? Is itnfot a glaring fact
that in ail ciis wherc smoke abatemient bas been, andi is being
attempted, the great, stumbling block is tht iowv grade ai intelli-
gence anti difrerence af the oper-atives ?

In looking op ibis sub.ject fomm a mechanical and engineering
stand point, tue are iully alîve ta ail the requiremients ta give
complete combustion and thorough distribution ai tit units;,
pro poriofa grate area and openings, proper amaount ai zir,
conduction ai tht heatei Ratses, are ail careftully consiticreti.
WVhtn ail is campleteti, we have haci tht wontierful spectacle ai
these conditions being turnet aver ta tht simple treatmnent ai
ramn jarn shovelling anti slice bar aperatians. 1 dlaim thiat tht
tireman shoulti know, at least, tht elements ai combustion, the
importance ai the proper management ai tires ta praduce tht
greatest resîmîts with the heast expeîîditure ai fuel. Tht intelli-
gent enginecr kteps tlîis constantly in view as ta sitan ecanomy;
tht valves, etc., redoive his unreinitting attention, unicss he
can propeniy be piaceti ipon the saine plane as the firemnan that
shovels without intelligence ar juigment.

Naw, it may be said that ibis is heing greaîly overcaînt by
application ai niechanical stokers, a point that as freqtsently
(anti 1 belie-ve, wiîhout ihinking) claimeti by those interesteti in
placinr stokcrs Titis is a great mlistakge, wchl knawn by those
conducting tests, resuits always beiniz çuperior with tht greater
intelligence ai tht aperatar ai tht machine.

This deplorable anti absurti stage af i ff.tirs is doubly aggra-
vated by, nat simply indificrence, but actual encouragenment,

* ny D). Aiwombi. Icrar the Fni,,eerv Sebdety o>f Pennsyivuia, Nov. 2s, Ut.)>.

baseti uptîn thle itîca tîmat abi)otlc t-an siiec or tiio Illt m , or
pem hias i us the tIca ai tiivy li> il Iin t sîtt, laiit %vu tIo> tlle
resi. j )ccs it cicr cddlr il) luise liropireiors, or tll ll c iliteli-
(lents ofiimiictmmi s:iuîimins that %isitîe tiîcy aie
st iaiiig lit giais in tlle rciliiicîmt t if eves c apicîmaio Iin mIltle
varionis clparmmiciits loukiî tg> more crt>it>iii nî'stits, miglît ilisi
the tlircshiolt, tlîey are sivllowig a caiiel iii uIlle groatlesi
'mse?

WVithiin the mast icw% yc;îna, mn cvcry cinîînîity wliere i lcamilm
ness, taste anti goo icitîailtlî *îe t ansticmeti, tuient lis coie iîti
a crying appeal to, thme autmormties te) lessemi thec grent evii ci(
stiîke il% tht atîîmusîiiiei-e. lii resîxîmîse ta) ts, invenmimî gentilîs
lias imrotîi îîtiy conic fa1rward. Thie îîmltitudle ai tevmces t liai havt

bee per ectetl amni lit tri aieratomi icîrnishes atîmide tctmîcimîy
tai t lis f..îCt. M eany ai tiiest wien lircml)rly oi>cratcci, ait- oiiiiisi
satmsfactory resmits is siiioke abateinemt, but mit> mivemîmor lias evi'r
hati thet îcmîcrmty ta label lits mîacine, " No skiiccl firciian me
c1urtl." P'er couinra, mt is w~ell ktioîn ilbat the miobi intelligcent
fîremian pmitiuces the best resmilis, ntd i mis aiso anundniabî~tle
i.ict tuai tige bcst resîmits aire set si namight by mircoliiietecmi opri

atmî.'lm wrter lias hem brcicglit mn caontact wiîiî larg etl itd
ar(i e ur lîracc, tit mn iîîany caqes, asitit fruin clmer di>ciiaim
ticaions, the firemiien wec tmnable ta slieaik or imtiekistamic a wird
oi the Enghisli hanguage. lt îîîay bc saiti, as I have imeart i m saiui,
tuai tiiese in arc îlot hiait te> thmîk, but te> tdo. Weil tiîey du
do. 'lhîey wiii cio ii) a coal pile, tommae andtbhtter ivith aharin
ing raîmitiuty. 1 say a'.artung ta ilmose whtuse views arc liroati
enamigli tu consider the initial anti impoicrtant poimnts. On the
otlier hant!, it is a lamientable facti li:ii tîmere acre a giet nîmîmîher
ni persans mn <fili positions, .%$ siiîenitcnems andt luopîne.
tors ai estatblmshiiîts, imo seîi tai be titteriy itmiaiîle, tor ia-
willing, ta note the imîportanîce afit ue cessity for a liiglier
gratde of labor in the firing anti mianagemenmciiî cl imiem's.

One ai the îîîaisî sîrprising icaemmes tn coiîuictioii wmtl tlls
state afiafflueis is flic tcnrlcnc>' oitose ta place bliiers, claimiing,
among thîcir nmieroms niermas, tiai hfesi5 attention tcttitcreti
thman ailiers, percciscly an the nid exmîocîcct itîca aplimet ta en-
gines, "No sillcei engincer rcqtiîreti." 1 have mns beiorc nie a
letter frai» a houler rcprcscnaise wlmoclainis thmat lims bomter îs'll
gîve the sîtnst satisfactian w!tiî one liai! the attentian> tuai
others reccîve.

Wbai is greastiy neeticti at present is ta iay nsîide tlle icea tuai
anyone is gootd cntugli tai imre amoit manage hoilers. %%'lienî you
enîgage a ian for yorîr office, dIo vois num retîuire duit lie smamil
passess soutîe qusalificatiaon for the positmon? Anti if tl)mîte.s is
shîown, do you flot showsi aîîirecmatmtîn by advaîcuimcnt ta a
hughîi plant, thn unteresi being î>iutital? \\'l)-' neit aniply tims
ta the sciection ai firciien? As mu nais' stands. wve c:enm>et lut
exciaim, "Strange, what a duffi'crcnce tie shcîale be 'îttl%
tweedlc duin aiît twectile tîc!"

Tuent arc a great inany plants mn aperaîcon suicre, by încomîî-
petency mn ibis imne, tuec steamîl cfit-encv ms grcaily lessemîctl,
furnaces anti boilers wvorkmîg in siegîcccti( conituiîs. nd the
camiinuffn'y begrinieti wmth vo.mîa>mes afiimumiiet-ssry sudck; imt
mn atition ta ihesce ous, us iliat ofjcomarthîzing lises anti plîraîc y.
Unless ihmis mîlatter is consîicereti, andt stîch attion tak-n . ivill
inîprove this corpîs ai cîperatives, i wtîiild stec» absiirt to bc
continually reasching anti cxtenlmng lith ie- Imglier retiimîc!mientb3
ai steani engineering, when su-h siumple and uimortatnt féaiures
aie i= cdt i theîtîesioltl.

nertliese conditions, dots tint tise ptmnent qîuestion lime
sent utscd ta the emnployer- aieuc fle ot occmjîymngz a ialse. po<si-
tion by this seemîiing intdmfférece?-c D>o we nai retard the cks'el-
ajînrnt of a clas5 ai latin. witii hiy recoîgnition, by an alpprerm-
ation that sottie skmhll anti juigmc-ii arc requ1 ircc, o ltlle ans-
mîateci by t sîiamlesi sîark of amiion tu tîualî(y for ativaînreti
position? Is not ibis contiîon ai affiaîrs a izrass mnransmstemcy,
na-y, a iliaclccry, mn the fate ai the tpîery put by thiose giuity ai
this intiifferenice-wlîy can ive nat gel liciter nic.n thian thîis? In
reply ta that, %voulti bay, siniumhy, it is uii, sought ami 1ouir part.
J ust as long as this, c'lass oi a;îorati'cs arc lookeu ilcîomi as sitre
shavelers, throwers oficoal anti cartiers ai waî'r, ignoirance, wmtlî
ail its attendant ivaste, tdestrution af preiperty und general
denioralization, wiil bc pronintent mni the bouler dcparticnt.

As a fiîmung close ta mhîis. îm womîlti bt 1 Iroi>cr mn ask what de'
grec afi ntelligence or knowlcdigc wvoid qmmahify t ta tirt
boiters.

First. 'rhat Ihle frs shoiil hc miainitimncci %%;its timifornrmmy,
anitat sia ajîcnîngs, mn rie fants% ai bart places, show u on

tht bars ta pemr"i uimocolti-air ta pass iltriue,'l.
Secoantd. TIhiemdgiicnt thmat wmhll enalîle himo, lîy a giaîcc asi

tht ash-pit, ta 'nk t oncet, Il. a great extcîît, tic contiuon of
the ires.

Thirci. hie shommîc knnw samî>ciiing ai mite vaiejus fmmîings nf
tht boilers, suith as s'als'cs, etc., nti the dticails of t fumiaces.

Fourth. Butt îont leasi, tmo ammbition ta grtsp the iletajis, san.s
to, quatify hiîîî for a SO std ih£îr pla-ne, whit.i wotiil cermainly fol
iow, provid.t thiere sias jumegment comîgh ii tie smîîîcnîr mo
note smcb titails.

Stîfficient, we think, )las been saiel ta cam'vincc tht mas: obtuse
inid that, thc indmscrninnatc: enîiioyunt oi laboi foîr tiîs pui-
pose is a crying cvii. anti sonxie ccmnsideratmon gms'cn ta li thc aims
here matie. that sitiiply because one cati simosel anti tlirow, it
dots nat foliow tirai lit is qualifieti ta firt anti have charge ai
stea'm boilers.
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astr VicIt.PiMnsîî)INT:

K. J. DUNSTAN. Local Mitajer MIl Teleptone Conîtny. Toroato.

jolIN (ARROI.I.. 5c.Trt.is 1Euganei'hillillp eItrical Weeks. %Monirtî.

$ECU itTAuIIY.tAstJIVit :
C H. %IOR*I*I.NIR. l'thibi' ervrxc. NEO%s. Toronto.

]E.xEcurîîK Co>tîsoîrKE
W. IL. SHIAW. MotntrenI kEectr..' Cu.. Mozntres

1). A. el*ARR. Etectçicat Engiacer. M.%ontttt.
Hl. O. FISK. Electrian Electrie Light Compi-ny. Pctettior,' Ont.

REO. liiIACK. G.'N. W. Torgrph Co.. Ilanîmlton.
A. Il SM ~I nstîketor Catadtan liacal Ft Unt!ttwnlers. Toronto.

L. Il. McARAS e.ll Telrphonie Compaany. Matel
T. Ri. ROSEIIRlGII. 1.ctwrr in Etecîinct>. &hool of Practical

Science. Toccata.
E C. BREITHAUPT. Bertia. Ont.

JOHN VU I.H. Manager Guelphl Ga.s und EIccric Liglht Consiptny.
Gep.Ont.

THOS. AIIEARN, ofAetrn & Soper. Ottawa, Ont.

MONTREAL. ELECTRIC CLUB.

Pmrident. W. a. SIIAw. Montucai Elitic Co.
Vlce.lloealaca. H. Rmriîlio. - Monîmil Sîrret R..ilway Co.

Setretar>'. JAo,îS IlUitNETT. 9 huter $trftt.
Tiarrr. 1. M. PIsOLKr. 4251i Dorchstaer Street

Cenmter ilMnogmîn. .V. )r.As. DOUGL. sH. R. NoitroN.

C*ANAOIAN ASSOCIATION 0F STA'IIONARY ENGINEERS.

EXKCUTIVIt IX),ASOi:*
IPrtzadet. G. lIteNT. Menîreal. Que.

Vacc4-11tcaitient. Wuo. Surro. . . Toronto. Ont.
Smtr, .J %»Oàc~ttcvîo - i"rd ut I*rde lildg. Moatrel.

Tr= - .V. G li.Acv(;Roàt.Toroato. Ont.
Conductor. T. KING. . )rc>Àten. Ont.
Dour Keepe. F. lWît% s. . . Ottaro, Ont.

T*oioNlo llttANcit Nu. :.Mcî nt andl 4th Fndatty croIt mentît an
'Room 1). Shaftbur Hall. Wilsor Phillîps. PrtsjmeVt ,GMo H. Bhrick.
CrGave. recrtY. 43len Street.

II>tT. ItANcit No. 2.-%cctà ist anad -id lidiy cach rnonth. in
%aacbre*s liall. lios. I.sngdon. I'rcsadent. Wm Nei. Ccrrepending

Semiatsy. 21 s Wellington Street Nonh.

CSTItATvoittO BltAscit No. 3.-jOhn Hoy. Preident ; SamnucI H. %Vcir,

IMAnrout) BîeAmcit Nxo. zaet nd ronti 4th FrnxaY ly ch month.
C. Wallace. Prcsitient. joseph Ogle. Sc=rtaîy. Draiferd Cordage Co.

t.ONt>oN' ltt.%Nrbl NO. i..et asnîot lnl finit I*tlwînay andi
liAI FtiabîY la rci mnti,.' F. Mitcherll. Prcsident; Williamt Menden, Sec-
ft.ryVreýi5uoer. M3 Richinonsi Strret.

MONTRALI IINICIt No. 's-ix i AMI Yni3d Thtrsay cacit nottait,
ln Engiiers' flith. Craolg stacet. I'retsntn. Jas Roberutson. (irat vice-

Çre ident. iH. Ntittî.iht; second vîce.prtesitlent. jus. [Li.ttgrt Seuîtry. 1. j
. orrto( lTrrt Bitlding; ircastirer. 'l'hm Rysin.
ST. LAURONT IIICANCII No. à.-MeNtrrcy Ntontiy evrning nt 43

Bonaccoti stret. Mentreal R. Droxmn. l'resmtleat * Alfredl I.aatour. Scre-
try. 3o6 DcIlnic strect. St. Ctacgonue.
BlfANtiO. ' MAIL. IIRAICII No. S.-NMIet fI[t nud 3rd Vtlday eCh

mentit, in City Hall. A. R. Cnîtwferd, Presiticat; Atrthaur Flrnling.
secretnry.
G;uact'»ti IIRANctt No. 6.-Meets ist tondi 3rti WVeonetd.ty ecd miontda nt

7:30. lx.m. C Jotîtes. llresient; H. TI. FIcwcIlag. Secretnry, Box No 8.
OrrTAWA lluANiî. NO, 7. Nieras 2nti anti 4111 Casln.ech

ttîonth. corner Lnc antil Sparks stîcets; Frank Robeil. Presitlent ; .
Maemîil, kcfctaty. 352 %Vclllngîttl ;trMet.
DbttKsstîct BatANcît No. B.-Mcttst every anti wok in rich nionth; Tbos.
MeIrrtll, 1Sctry.
lIfICl4.IN litAtNlIs No. 9, -Nitras nti tuatît 4111 Sn-ttîrtiy ecah mtonth nt

8 1-. ni. W. J. Rhodesc. llrcsitlent ; G. Steinttactz, St-cretnry. Blerlin Ont.
Kmit.,rori llitANct No. te.-NMcvts tnt anal 3rd Itttz4l.iy in cnch aaotîth

ta Fraser 1 all, King Stromt. at 8 p.tt. J. De- %in. 1ruittent -,A. btrong.
Sccrctary.

WîiNstirco lîlANcii Nu. t:.-I'rstkat. Chts. L. Robertson; R.eording
Scetary. 1- Binrdon:- Ftttaaciti kcictrary. Arthutr 1Harper.

KINCAIMIt14 RbtANit No. ta.-Meots every Tuesdny at 8o'clock. la lthe
Engitîers Hall. %vatcrwotlcs Presiticat. Jos. \Valker; Secrttaty. A. Scott.

WIAîtTON BRîANcit No. z3.-iiraîdcnt. Witt. Craddock; R=c Secre.
tary. lia. Danhant.

lIgIStItoiout;h ltAttrîf No. 14. -Mcets 2nd atnd 4111 WVcotn"diy lin
ectI mentIt. S. Potier. I'resstdcaî; C. Reltison. N'içe.Prcsident. W.
Sharp. eagineer stent laustdry. Chtarlette Street, Secrelary.

ONTrARIO ASSOCIATION 0F STATIONARY ENGINLERS.

ItOANt> op ItXAttNItKS.
ll>rsidettt. A. F. Et>ttîes. . 39 Bonlen si.. Tronto.
Vice-Piesiuleat. R. DictaisoN. . Electric I.ight LC., Hattilton.
Registr.sr. A. M. WVICIKRNS. 2 . Bekley st.. Teronto.

Treasurer, R. Maicult, 28a Napier st.. Il attilten.
Solicator, J. A. MCANRetoEs. . Tomte.
T'ORtONTO-A. L. EtMin.. A. M. WVc.as. E. J. Mals, F. Don.0.son.

IIAMi.To-l'.Stott, R. rIockie. R. Dackoinson.
l>lTVRitouRO--S. Potter. cane Generat Electtic Co.

Bflhue>oita>-A. A(ltes, cotre P.ttctr.o & Sons.
KiNrsToN-J. Deolini <Cîtef Engtner Penttenti.tny), J. Cnpboll1.
LOtitoto-F. Mitchell.

!sfornîitioa regarating exantanitions wilI lie fairnishcet oît application to
siny aîeniber cf the Iloatil.

L'ACF ANI) TIME: . iONTIIEAI., SEYMTIiIIER 19T11, 2OTIt ANI)
21ST, 1894.

IN electric rail .nay construction, cquitment andi management
Canada is undoubicdly right Up to date. In some partitslais.
ive arc ini :dvancec fthe United States, where tihe clectric raiiway
has lad such an astonishing deveiopmrent. It is very gratifying
te Canadians ie observe the wide-awalie mianner in wiîich the
managers cf eiectric street railways in our ieading Canadian
cities keep in toucha with improvemients, at the readiness with
which sucb improvements as aie proveti to bc valuable are
adopied._______ ___

W'iTH tihe abject ofsaving lime, the principals cf nnany business
establishments are <n the habit of insînuisîng a subordinate to
ring îp on the telephone the nanagets of otler business concertas
with whom thory desire t0 hcid converse. WVhcn the manager
who as thus calicd up, responds, hie is asked by the subordin:tte
In %tait until the nersan who desires to speak with hmrr gèts
through with the malter %vhach atthe moment mnay bie engaging
his attention. This «"wait" may iast one minute or fave, according
to circunisîances. Thus the mani who wvants to do the talking
effecis a saving cf time a-is le expense cf the cone at the other endi
cf the line. If, liowevcr. thas practice shoulti grow, hie wili in due
time finti hissisei in the position ofrespondent, andi wiiI uiîimateiy
not succeed in sa~ving any time at ail.

NMANUI.%CTURERS cf sîeanî etigines and other high-ciass
tnachinery in the prescrit day must bc prepareci t furnish mach-
ines which will net nnly eperate economicaiiy andi in every
respect satisf.actariiy, but which wiii aiso lie attractive in design
andi finish. The purcisaser cf a stcaits plant wants one that %vill
do bis work in tise citeapest andi iost efficient manner anti wiii
aise by ils beauty cf design anti finish awaken the admiration of
vasitors In his establishment. Mlany instances coulai be citeti in
which orders for machinery have beca secureti by repre-sentatives
cf Ontario manufactories right at the deoor cf the local manufac-
turer in sorne cf Uhec other provinces,, simply because the iatter's
gonds were infenioar ini point cf finish. It is noticcabie that cf
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laie soute of Ille more %vide-a1wakc Inachincry Iîîakcrs ii Ille allier
provinces ha~ve becone alive ta titis rcqtiirciinent cf tieir business,
and by comiplying tlîercwitlî, have succccded In retailnîji tuer
haine tritde and art selling tlbcir iachiticry iii Ontario in coin-
pctition witli the îîîaniuicturcrs of ibis province. Ili tc mjarni-
facture of cn>gînes a very noteable iinpravcîulenî is takiî> place
in th ic îauitinm provincs, and front il-n quarter incrcased
compcîitioiî is likcly ta conte %ucstward iii tic near futiure. fIt is
cotentird hy tbe iuaîîufacmurers dnwiî by the sca ihat muîîre
fatvora<ble rmie5 of frciglit aire givcil .11 prodîicts of westernî faci-
crics shippcd ta the cast than on castcmo shipmients to Ontario.
If inch be tc case, tic discriminat ion should 1, -donc away wmîhi,
and cvcry facility givcn for frcc iiîierchaiîgc of business bctwvcen
the <iffereni parts oi the Domninîîn. If ibiis wvere (fone iucli of
the money whiclî now gocs across tic Iince frot Canadianis living
alofiRside Ille border of UIl United States itoulci bc divcrîed io
the pockets of Canaîlianianfcre.

1-r is flt easy to sec that a stilicicntly tisefuil purpose iç ta be
servcd by the newv Electrir Ligli Inspection Act, the fulhl text of
whicl was publislieul in the Auîgust mîmiber of ticeî.:Tu.î
Nt.ms. Il is flot tac nmuch ta expeci thai an cenactmcent of ibis
clîarictcm slîould have a clcarly deflncd ani andi lrasp con-
pletely whatcvcr it <tocs aimn ai. If ibis act iîad been callcd ati
Electmic Mcier Inspection Act, il% purîrose would have been maroc
compreliensible, ibiotigh ils utility iîîiglit have been cqually
doUbtft. Buot assuilling tbat it ks advisable tu se.cure liv smatiîae
tic ighî of purch-isers to have icir cuirment mectered andI, tbat
bcing the case, that for tic protection ofboth purclînsers and c-)n-
tmactors the meters should bc placed beyond suspicion by govcmn-
ment inspection, and thai tuic machincry for sucb inspection miusi
consequently bc provided by law, wby wvas flot the scope af the
-ac confirned ta tbis abject ? The main portion af the act is de-
voted to ibis, is deflniîe and cleialled and hence respectable,
bhough as a mnater of opinion il may be considcred unnccessary.

Buot outside of the meîer sections the act wandcrs aimlessly and
inadequaiely over quite a nuniber of questions, soinc of wbich if
îreated ai ail, would pmoperly require ani act ta themsetves. In
one instance at leasti k is positivcly mischievous, whcrc in sec-
tion 7 il defines the mninimumî permissible ground ail 5,oo ohms,
and inîpcmatively enacts ihat the conîractor shall foribwith cul
off such grotintled prentises, under the penalty prcscribcd in
section 9 of a fine of $20 a day. This is a wonderful siîniplifica-
lion of electrical formîuine; wheticr the pressure bc 50 v'olts
or 250 volts, whethem the promises contant i lamp or 1,000
lamps, yards or miles of wire, the exact danger point in ail
cases is a ground of 5,o00 ohms. Put Up ($20), Or shUt Up.
Most people are under the impression that ibis point is :sbove
ail a malter for skilled jîîdgment dcpending cntirely upon the
conditions; but uhey are wrong-by Act of Parliainen:. Thc
stattîte is positive. Jusi ai the vety last it %veakens for a moment
and seemns ta bave a glimmering thait the illuminaîion, wbicb is
the abject of clectric ligbting, is flot cntircîy gauged l>y even au
inspectic meter ; but l nis maiungenerotisly throwvs tic bîîrcen
upon the Governor in Cotincil by enacîing i0 the last section
(liai be "inay establish rules andl rcgulations for tbe tesuîog of
electric ligbît lamps for illuminaing. power". The siamp of
good legisiation us thai it shild bc sa deflnitc in ils gras> of
the main issues, and so devoid of any dependence upon the
nuinor points of controversy, as ta aid in ils own enforcement
whilst avoiding aiîy inierference by unnecess.iry definition witb
progress by natural developnitent. But it canant be said thai
tbis acu answers to soch a description, indeed il is hardly too
inoch to say that il is thmooghout fussy, and in parus ai least,
futile.___________

SoNir. of aur neighbors in the Stat of New York have tak-cn
alarm at (lie scope of tic variaus plans on foot ta utilize tbe
waîer power of Niagara Falls, and at the unlinîitcd characier of
the licenses alircady granîed ta divert waiem fromi the Falls for
ibis porpose. A comîniitic of the consiutienal convention of
the State of New York now sittinî;, lias presentcd a report deal-
ing îvith îlîis nîiiter, whicîî is bcing opposcd by rcprcsentaiives
ofîthe power caîipanies. It is tu b hloped thai tic subject will
be ilîoroughly tlîrasbed eut. Certainly on investigation it does
seemn as if tlierc wcrc some grounds for the action wliicli lias
betn taken, and a dorbt whether wve lîavç pç;ý gant a ltte toc

fansi andI lon far iii gmantiîîg Ilîwies is diflittilli 10) get
relialîle igute.s nul tue flnîv tif w>aer over N iag~ara Valis, bîîî
takiîik iliose givel iii tic En() clopîedîa'. Itiiniîi 1 iiS000,uo

cîîbic feet fier miinute, thl a fait nfi 14 (cet oit Ie Auîîericaiî sidle
aînd i5 ro eet on the Calladiaîî %iîde he gross paner uîîîldt bc a
lîIlle 'nore tban 5,250,000 Hl. P. Wiith suili n enotiouis power
tn draw traîin îî wonu d secîîî (hl WvC iîig lit cul( anîd coule ;igaii
Witlîout tisk of aîiy ti)l)reci.tlie effeci uponi uIl itatalI beliuîy
of the Falls. îBut oil ex.liiiîig~ the fmaîmeltises grniid a ligtle ini
dctail îî nppears ibant if îliey arc availed (if îo tic ftili extelît of
Ille projectors' anticipations, thai icte wuould restilt a seriuus
iiiipairmîtent of Ille volumeî tif watcr tîowv p.ýsiiig <iver uic Falls.
'l'lic preseit tunniel cilt ile Aumcricail side is onlly 100,000 Il. P'.
capacii y, bul Ille ful lrojeclcd poîwer tn thlai sithe is siated ta be
500,4>00 il. v., >vbiciîai Ille hîrescit avail;uble lîend oif 14<> fi., waidi

(lu.iiî side, by agreemîenit aîîproved by he ()nlnrin legisiaiîîîc, ilie
pbower coiîipany lias tie riglit iii take %vaicr finr a1 pbower stationi
occupyinit a tract of land flot In exceedl ioo fi. by i2oo <i. Ilie
present station on the Amemican side is <if 50,000 H. M. c-li)îacitY,
miensures 68 by zoo fi., thicrefore thc haîut of tlie Cantlian clin-
cession would bc about 3o0,000 il. i,., or allantî1,-0,Oo clibic fi.
(if %%-.ler. *Flisc iwo prinçipal tndcrtakings wvnîld tlierefore
alintini to 3,200,000 cubc féelt, whîîch ie clectme raîlway oit
ibis side, te oId iiycraîiiic canîal oilt île allier sicle, and existing
private aîîd town riglits Ain bothl sîcles, %vould casily invell ta
3,600,000 cubic (t., or 2o%. of tie iiattural flowv as given iii tie
1k*ncycloitc<hi.e llrit.antitca. One fiftli reuluction in thc volumte of
Niagara Ft;ls, ivotid involve a rmin of their naînu-al hîcauty,
wliiclî would be a disg race ta us as: aile of tic custonian nîation s
of ibis wonder ni ilie world. Sucb a catattrophle is only a lios*
sibility, and a meliflute possibiiîy. U-iless fuimuler povcrs are
granied, uit the Canatdian side, tbc concession is pirobahly
luîniced ta Iess thon tlic aniouiit csdtllated above, by tlîe pro-
vision in the aýreent uliat the %valet shahl bc luit off by
the r'atural channel betwccn Ceclar Islanid and the iîtainland.
Bot even tue possibiliiy of stncl a catastrophie in tlîe far future,
fully justifies (ho action wluicb lias been taken in New York. No
sha'Iow of excuse coîd bc urged fur dcstroyiîtg Niagara Fals
for the enrichient o! a fewv cipitalisus and a localiîy. Wie are
far fron te iclime wlien any pressure of populatint on auir national
resoorces coulcl justify soch umilitai ianisîîî.

Ext utuclias preiiy wvell slîown by tItis lîme ilînt any
new art wliich serves soute tiseftil pumpose, is, brnactly speaking,
a fiend rallier thon o foc ta ils apiaent rivaIs iii Ilte sam.e field.
By cheapeiiing or siiiiplifyiiig thc abject to be atîained, and by
fanîiîiarir.ing the genemal public wiuli the advani;uges ta be gained
by ils use, the newv nicai~ on tic wîîole increases the total de-
mand by a greaier aiitoonî tant he shiare wlîicli fails to itself.
0f course locaily and in individual cases the rival may suifer,
tliough eveii sherc this would secîti -it obvins conscqueiice, il
sonietuuîtes results qoîle otîterwise, as in the case of the increased
earninoLs ai ihuose New Yiork sîreci railways %îiich werc oppar-
entiy dooîîîed uo ruin b>- bcing roofedi îhimughit uhîcir vhîolc
leith by tic elevatcd roads. As a wltole tlle incrcase<t recog-
nition of tlîe value oi tue idea mîenuts iîîcreased business to ail
concerned. As almrendy referred to, mapiul transit lias greatly in-
crc-ased the total af city antI subumban travel. Thec electricligbî
gave people a ncwv standard ai illumninationî, and a newv idiea ai
thie value of abondant liglit, witi tce rcsuhl îl.aithe total use of
liglit lias been Iargely increased. And 'ce sliould be sumpmised
if Ille geneial use ai local and long distance telephones, by in-
troducing conditions and habits ai business wvbich mtade fltIand
rapid L-oitunicauinn a necessity, chid not renct uo the benefit ai
îelegraphs and ait llter ineutodcts of correspondence. \'ie are
apparently on the eve ai being fumnishect wit anaîlmer instance
ai the sanie principle. Gas engines wverc just comiing tain use
comînercially soine years aga wben the electmic monocr startedaon
uts asîonishing carcer. hI supplied ilie deiiiand for snîal potvcrs
boiter iliat the snewhlîa crude gas engiiîe of iliat <loy and se-
cured the field te utsed. But il aid more than secuire tlme field, it
exîenclcd it, and Uhc additional business ul'us broiiglu into siglît
stiinulatcd the gos igine mianiufacturer!, in new exertîons, miotil
now a grenu varicîy ai gos uiiolors are in tlie iîiarkct afajîparently
sinîpliflcd niechanisin and impioved econoîîîy. «te avenmage
gas consumption of meutrs is stated au 26J4 cubic feeîaof ighting
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>Xas per effectiv'e hiorse-powter hout-; andi this is the actuai con-
sumrptiai: of one plant consistiîag of tiwo 6o ii.1'., one 3o ii.:'. and
ant 8 Il. i>. gas motors. If inything like thesc figures cars bc
a-tti %ilon for sinill iiotors in ordina-y uise the gas mator is
already far on ils way as a conipetitor ta the clectric mator.
WVitlt gas nt Si.oo per îo andi a constimptian of 2634 cia. ft.,
the Cas matai at z? cents per il. P. hour, alrecady beautsthcelec-
trïcniator in as expense for powveF If it cao match itin fiast cost
anti tbilicy ta stand lack aicare.anti attendaincethe electric
motar wilI have ta aeckon with a formidable rival.

One parndouacal restit of efficient anti reliable gas niotors is
thai in many cases te aot occonoinical illumination will bc
electric lighît fioin dynamos drivens by gas motors. Taking as a
basis gas fur bolli power andi ligliting at $1.oo per aaao, gas
motar consuttiption z654 cst. fi. pier efrcctivc it. tP. boua-, andi
the usîaal assumption thai t a foot gas tourner equals in ilumns-
nating power a a6 c. il. incandescent lamip; wve have a 5 foot gas
iet costing 1; cent pqr hoîtir, andi an incandescent laanp casting
6-io cents pea- houa- (central station selling rates). ta compare
wath a gas maotor draven by paitate elcctric plant. Suchi a plant
including the loss in dynamo andti wrin shouli rnainly give
11 1 6 c. Il. lassnps per effective htorse poivcr ofigas malter, tite lat-
ter costing 2;, cents per harse pawea- bour for power. Tits
wvoaald btc an expense for powea- alone af >4' cent per lamp
per Iour. liait the cust af gas andi Icss,.t1an half the cast of cen-
trai station aaies. Toa titis expease for power mtust bceadded the
expenrse for laani renciwals, atîcatiance, insurance, taxes, interest
on investinent andi _ liberal allowance for tleprectatton. For the
lasi. four itunis, in a stoall plant, it woulîl only be liroliealy con-
servative ta aitow z5-À. per atnutp an te total invcstnient ; bt
orvets witlî titis h%ý Io rate the- total rosi of making lisztit %V'11 figure
fout ta lesb than tîte tmîytng rosi an a plant where tltc average
Itours burning perilanp per ticin art: ofinylength. Tht deter.
mining faictor is of course the average tinte pcr day the lanmps
aire in use throigltout the year.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Nni. -e«tnetth vaica Audxacft as rumtàte I 1olwrd tous e» mter

for pulliîri in osait I)qeutmnt ofo>t lter than thtezotti cf cach MSteh.

TISE ANNUAL CONVENTION.

As titis issue of te Et.EcTRicAi. Nizivs le:tves lte press the
dorlegates front the variaus associations conîposing~ the Canadian
Association uf Stationary Engineers arc about ta assemnble in
ainnual con.vention at Toronto. Tht sessions wvill exienti over
four days. Many niatters of importance ta the wr-lfare of the
Associatint will crine up for consitieration at ihis meeting.

M'pr bel ltm-ai as follovs : "Steanii )ackets " by à%r. John
Murhy cMontreas ; IISteani Selpar.tton " by M. Granberg,

.Monia-i; "lie Inspirator" by Ma-. A. F. Etikins, Torontoa
ISteaa in aiî, by NIr. A. MI. Wickcns, Toronto. The fith
annual banquet of the Exccitive Council Convention wvill bc
hel il t te l'alisiea- lanse on the evening ai the 5th inst.

MONTREAL ASSOCIATION NO. 1.

rTe in-stallation ai officea-s ai 'Mantreal No t, C. A. S. E., took
plact an ilt znd of Augusi. *rbe following are tht namecs:
past itresideni, J. G. Robinson:- presidertt, John J. Yoik ; vice
pa-esideni, T. Martin ; 2nti vice precsitent, A. Thompson ;
trcasurer, T. 'lZ)yan ; secrca-y, FL O. Granberg ; financial
sccrociary, J. Jones - correspondtng seca-etaa-y, A. W. Brown, 477
St. James street , conductor, Il. Mooney; doorkceper, J.
Dooncr.

The 5th annu.îI convention takeos place at Toronto en Sept.
4tb. A speciai car bas bten engngeti. andi tht folloiving delt.
gaites will attend:- J. J. Robinson, IL. Nutil, J. Murphy. Also
the following mcmbers ai tht Executive Btoard:- presitient, J.
Htunt ; sorcaetary, J. ). York- ; chairinan, T. Rb-an, andi district
dcputy, J. 1 lardesicin. The Winnipeg delegaîes will met those
af M.%ont-il Ne t hcre anti delegates fa-r Ottawa, Kingston,
Ba-ock-villc andi Bllevciille tii btc taken up an the way.

E 0. G nA-.itRG,
Secretary.

SsIz,-The two hast mneetings of this llranch werc of a ver>-
intecresfing crbarîctca-, the discuss".ons being, hlowe-ca-r, ai a soine-
Wbat pris-aite nature Ai oua- last meeting we app6intedi as aur
delegaites le tht convention ta bc held in Toronto, Bas. Duncan,
Robertson and E. Johnson.

As far as ive cars sec tsois )---tes convention promises Io bc a
s-ery important on;, andt i n ha should tell on the welfate of
thtoode: at Iarge. Tht representatis-es will have a good chance
ta malue tht molîtence of Ihis convention feit far into the future

history of te C. A. S. E., anti it is the carnest itisîto ais
iratîci tîtat such will bc tht case.

fVlt. NoitRis, Cor. Seca-ctary.

ST LAUREtNT NO. 2.
St. Laure-nt Ba-anch, No. 2, Monta-cal, have reccntly electeti

oflicers as follows .R. Drouin, l.a-esident ; P. Marchand, ist
vicec-president; Joseph R. Guillemette, 2nd vicc.pa-esident; F.
L,-uour, recording secretaa-y Francois D)enis, flnancmal secretary;
WV. Gendron, tae.asurer; J. l.Joly, conductor.

%Ve learn titat this Association as an a thriving condition, hav-
ing adtied about tventy new nieuibers during the past twelve
înonths.

KINCARDIINE ASSOCIATION NO. 12.
EdigOt ELxC'rMaCAL NEWS.

Slit,-Tlte following have been electeti officers ai ibis Asso-
ciation: pa-esident, Jas. H. WValkcr; vice-presitient, John H.
Cress; stcreiary, A. Scott ; treasure-, D. Beinctt ; conductor,
h>ercy C. %Valker; doorkecper, ja-s Carrol; trustces, J. H.
I.Valke-, Ilercy Ashton anti G. H. Ltghthall ; delegate ta convers-
lion, J. H-. %VaIker.

Owing ta a number o! oua- members hiaving been absent, we
have not been able ta bold oua- meetings rcgularly, but at oua-
lasi meeting ive hati a very interesting anti instructive time, and
we trust it %vas only a commnencement, and that as the evenings
Clengîben they wiil bc better attendeti. At our last meeting we

hadwo initiations andi ant proposition for ntembership.
AWDKEW SCOTT,

Rec. Seca-etary.

QUESTIONS AND> ANSWERS.
~'«Youn4 leginner,"1 Spadina Avenue, Toronto, writes. fil

shomît btc inuch obligeti ta you if you coîtit answve the following
questions in youa- ncxt issue of tîte Sepieniber CANAIAlN ELEc-
TICAL Ne*.iv.s. (t> WilI a slitic valve steam cylinder do for
the pua-pose of conmpressing air, anti witl conîpresseti air work a
sieat enogine an tht sainxe ananner as steairn? (2) WVhat kinti cf
brakesarc:aking tht icidnoîv? Are there.-iny, svhicb, insttaid
of acting by friction, so as ta cause lieat, conserve the ertergy sa
that il eait be uiset Io stant the saine abject, thereby afflecting a
satving in ovcrconting the resistance ai the abject ta btc moveti?

ANsWER.-(z) Slide valve engine will work With campressed
air, or could ttc useti as an air conapressor, though cf couise
motors anti campressars specially matie for tihe pua-pose are bcst.
Compressais gtî %%-arm and requia-e water jackcting. Mater
gives bcst economy with compresseti air heateti preliaus ta ad-
mission. (2) Mfany brakes for storing povea- have been taventeti
but none have came into general use ; braking by friction on
wlbels is practically universai.

NOONLIGIIT SCHEDIJLE FOR SEPTENBER.
Ilay of Liht. Etinuish I No. ai
Month. xm . oua-s.

i.3...

3.

6.
17..
8s..
89..
'0o..

26. .
17 ..
2S.
29..
.)0..

11.1.
P. M. 7.20

il 7.10
,7-.30

9.50
s,10.40
e,11.10
e,11.40

AM. 12.40
fi 1.40

No ligbt.
No light.
No light.
P. xî. 6.40

ID6.40
6D.040
6.40
6.40
6&40
6.40

,,6.30

6.30
.5 6.3o

6.30

A. IL. 4.30
il 4.30
ID 4.30

s'4.30
s.4.30

4.30
s,4-30

s,4.40

ID -4.40
No liL-ht.
No light.
No light.
No ligh:.

P- %I. q=2
l, MO00

10.40
's11.20

A.S.12.10
12.50

s,2.00
s.3.10
s,4.10

ID .5
Il .0

9.10
C.10o
9.00
8.40
7.40
6.40
5.50
5.20
4.50

J 4.00
3.00

2.40
3.20
4.00
4.-40
5.30

7.20
&30
9.30

t 020
sco.30
t 0.30
10-30
10o.30

Total, 159.20

ti1'. SU LE TIIAT VaOUR IUST OF E-NGAGF.3IEYTIS FOR1 SEPTE.NI.
lIER ICUWSTtF CONVESTION IS >.RONTRiER. 0F TIIE
CANADIAN ELErCTRICAI. ASSOCIATION.
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HIS EXCELLENCY THE EARL 0F ABERDEEN'S Asctsu a tvtyîîicfwct<i l 'uenosrc.ilbouit for the Monttrentalciile railway. Il is a dlilcx îmachline.. cai ofELECTRIC LAUINOR. suying ai ecurn of z.200 Il. 1.
Bl2a.ow is a cut of if is Exccliency tuie Earl of Abcrtlccn's Mr. S. A Cancy. of tlicflrni of jointA. l{aebUng. Nons & Co.. of New

clectric: latincli. The launcli was purcliaset! anid rtdittet! b>y àr. York. rtvently visited llatitltot fur th <time f eilicist ai oîtI.n th, isu
0. Higtuan, elccirical engitteer, ni Ottawa, froin the Eicîric chl,tcsy rtcqulted for the nrw E.îst llannulton Ilie lZamhs:lf.
Launch and Navigation Comîpany, the concessionires of the Untier the supervision or Mr. J (; lliiiptoti, Supwrisiteniîln oif <lie

ciectric launch privilcge nt the WVorld's Coiuntbian Exposition North Amcncans relegrapi and trleiîhoi Vo. si îirphouc cilet wa-i
in Cicao. ~boa IS35 fet a inite ovr ai inienitiîand rtentlysucemsfitlly laid btwrei Gansanoque. Ont.. anti lriiiont Park.

3inct C ich th aerl. The boti35ec nhe ai in etl ns ~lThe tlisiilion and Duntias Raitwa. lias bcn Icasecd ly M.r. Mleks. or the.31 fet 6trihes n th waer lne.The eainis fee 2)4i lces, Hailton, Grimnsby al Ilenisville 14lrciric Railway. and wil tie convertetland the t!raught 27 incises. The lines art as near Perfection as intu an citctric taad. Air. %V. 1. Jeni,igs. C. K. wiIl Liave charge af Ilie
they wcil can bc, and! nt whatevcr rate the iaunch i-tns there is work.
practically no wakc, sa that the wash on the shiore, of even vcry The Temple ELectrit. Ca.. af Monticil. nie fitnhîîg lp no esc<tric Iight anti
narrow waterways, is af no cnnsequence. oui-station on Clirnneville strect ici <bat city. J lic new staiont wiIl have

The hull is construcîed ofUieoktas, ihwîî ea ouVlltht. calacity of thrir lirusent une. anîl is to bc coiflettd about Ille
planking. The inner anelling, decks anid other parts, are fin- n iSpcibr

ished ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~h inmhgn.XIIlewowr sriile nisnaua 'i w cantrnct malle letwNcen tlic corpwiitson o! Si. Johns. Que, ani
the lJectric 1.ight Company PravIeles fur 30 arc huglts utf attea candît. powtcrcalor, thus giving a vcry rirh appearance. The iaiinchliafis a at S6o poscr annuin, ar ive incandescent lights of es~ c. il. uiiay Ix~ %ibstîtutrdseating capacity for about 30 People. for une arc liglit. The. arnncnirnt is cesttiiily' a very fàvo.ulîlu oîîc for

Thse matar k naminaiiy of four hoarse power, and is placet! low thto uwn.
t!own in the centre of the boaît. The. mator was designet! andi 11scCititrns Lighi andl lower Co.. or Niontrral. anrrrectiign ntw station
inade especially for this use by tie Genc-ai Elcctric Comîpany. nut Si. lienri. whuich lis go lbc operoî ly straili pawr-r *Ille msttî plant

Thestoagebateris -re licd aoun th sies f te bit, witl caasist et two 32o hl. Is. coiîuund. conulensing Weostinghoause engincsThe torge attrie areplaet!aront!thc itis a th ba t nd %1a.nnusg vertical bailers wîth siuchaaicul drîlt.andi under the seats, enîireiy out of sight. Tiiere are 56 celis of Lut vrai- thc Western Tclcptione Compaîny implorter! (rois) Ucrmaiîsy a
the Consalidatet! Electric Starage Comp.atîy's type, oft 1 a arn- t--ble hall sitei long and sînctird it acros- th nis r.r Rtivtr t llnoAns.
pere haurs capacity. Tfhtse.ceils cari be arranged in tbree ville, B,. C. Tht. grent freshct of tic prescrnt sunîinicr IhnLc ons, endultost.
grotîps of 22 ceils in series, or in two grotips Of 33 ceils in sertes, anmi n tryiflg to scuc51- il tht enid %baslot. Il is fuund go tic itiilicrdcd in
The mater is couplet! dirct ta tlue propeller shaft. 13y a cons- saintu and ec.-u anti dosubîful of r-Ccoe.
bination of direct coupling andti irusi bearing, ail gearing andi T'li Depnrnent of Iiîland Revenue -it Ottawa is at presrnt engaige! in
loss of power, as welî as unnecessary noise anti jar, are donc ..,m.nizing. theclectical inspection brancti. uîetrauthîonty ot au -ici pa-sser!

Vîtîythe lacharment 1.tst sesuiî. Theu rrsut of tht. cxirinitnt tuy tht. Do-
twa wth iluinion Givernisent wilh bic ctosely watclurd, as aishougl. Englanîl anud IlicThe launch is at present charget! front the Ottawa Electric Un1iitedr Stan-s have estabhsher! standardits af clecta nui nts and! mnîsurc-

Company's 250 volt poiver circuit,.% rhicastat being used Iooreduce cliets. natther of these counîirs lias 3o fair t1cnis oplth wurk oif insplection.

lits EXCFEaCY TJiK EAEL OF AnitpuN-4* Eî.xcasc LAutecit.

the current to about 4o atoperes. ai go volts. Fromt six to sCYCI> Th'e Niagara Falts and l'on Dalhousie ElLctnc Railwvay Ca.. s.ith ticnd
hours trne is requiredt! 1 ch.wge the batteticsn ib tis rate, andi offie nt Toronto. is applyini: for incorporation ta construct an clcctric mail.
when cbareed are goot! fora run ofio hours ai the normal speetî J wy,,qcaaning Ninaar Falls andtiat Daslhousie. Ont.. pasing thrasugh

ofsvenîleanour Thcotrois yncanofasmll eve Cth ines.nii niuniciisslilits af Stamfurd. Thorair!. ZMemiton and St.of svenmils anhou. Te cntrois ynsansoa smil leer Cihain Tliecapital stock is placrdat s3ooo=switch at ont side ai the sîeering svheel, which is localet! ini the Url, promoteis of the. Gat andi Prstan E1et.tic Ritway art saitlIo aveî
forward parn of the boat. Titis lever aliows of foor speeCds for- dededdon the extension af thacr line ta lirspeler. Tht. construction of a
ward and! to backiward. Although the normal speed, asn pre- Vhxanchline <o Berlin î1<ço under cansideat ion Sîy îlîc canpany. Ni-. .V.
viously statcd, is seven miles an heur; the boat has areserve T. Jennings. C F.. iL ýronio. rcently ssirecm tht. iroposird ioute :înd
speeti of from 9 tes i0 miles an isour. repotcd! ih.t no engin ng diffsultirs were anticiptcd.

_________________ r. T. Viuru has lxen grainer! a franchise hy tlectown of Hlull. Que.. [Cr
tic constructino ian tccttriniraway nnd the aperasion ai an cIrcit. light

SPARKS. plant. Stffs are bcinR t.sken tu organize a colvuny. andi a chancer (rom
Mr-. R. Patttr lias tieea gwscni tht. franchise for clcctric strcct lirhting,-i it thc rerniint is Linugapplict for. Surveys havc beti mattie itconnecian

Tuweed. Ont. with tht ectian of the power humse. whicti %%-Il bc commettralIxbfore tic
Uht puwh.,ise of an electii ligit plant is brïog cnidetd jy th rat endt ai the ycar. The c'mine light plant witt atia be instalicedt i carly

payees ai Windcster. Ont (Lite.
An ncadeseatciruit 1~t pantisii te pacei ( th. seascr H A company of Toranto capitalists. conîpaseti of Alexandter Manning. ex.

Ancrtt~ai Kissa nletr lih lnt *l cpardi h;seae .H mayor. Senatar Aikins. Cal. C. S. G5zawsci. James A. lou 1l. \I. l.. * V.M rTIs flcl Kingstone Co ntnhe rccst M.stucc aei-n NItficcrut . l-. A.. andi ctheti. arc rried I on have purchased the
'Me al ckp.Iine ompny avcc= ly cnstuctct meUicciruitJ sreci railway franchise ai Niagara Falls. Ont.. tht inice puiS licinig Rien

fri-ar WViedsor ta Amnberstb-.ztg. Ont as $2aç.aao. Thc rond suill bce converirer ictu un rcetniie -uystcm. The ulti.
A ty-aw providing for the estabuiliment of an electric liglit plant u niait. Intention is 1o rxtenci thte la s Cldppa. clinis naaking a eonnccinZ

beets carnicd by te ratepayers of Suidbury. Ont li btcswcn thât place andi thse G. T. R. station.
*TIcrpoation a bang sought by thse MaT::tawzt Electric Llit and Power

CO..of.NtttawtTlt.M capital stock is Sto.oaa.RSN
Tht Royal Etectie Co.. have biea awarded the. contzact, for instling un 'Mr. Il. T. Smith. uzpeuintenel.-nt ai thet I.ndon Stree Rattiwty Cosn-electrec light plant in the Sminary of Phflosophy. Montrent. pancy. li;v rc.nly retuctid fi-rn a holiday trip ta tht Thclisuntl Island.
A clispatdti fronit Perth =lies chaut the council or tchai pliure lias grauttet a MIr. 1. F. Il. WVysc has liman appoint ci sxipcrîntenceni af tlle Wesimins.bonsus of S.ao for an electris: rai'.iway lxtwve Prth und Lanarit. te? anil% Vancauver Trmay Ca. Mr. G. l.ut*na. the. foriner -aupcrnuint.
The prrnsaters oi tise eleccrie ray for tht. ciy of Quebt tiave paid ih gainr ta Germatny. __________

ten pet cento aitheir sssbscuibed stock and expet 10 commence apemaiaons
this (211
j Mr. 1-. R. lCcating. of Ktrnptvill. is sait ta havet dccsdcd t10esssblisb WF IIOPIn TO 51CR VOU AT Tillî. M04TRE.Nt. CONVEN'TION<.
an éetic lighi plant at Windcster. Ont.. àat will commence opcratians; IT Wl..Do VOU (1001) TO biSII 511' U tISS vouiR Ft.EC.

ai une. TRICAL CONFRERES.
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INCANDESCENT LAMPS: THEIR USE AND ABUSE.*

IN4 the preseîît state ot the art ot in)candescLInt lightiug, aiu no
ývay can cenitral stationi mtanagers initcfse tlhe efficiency ut theatr
investilnent Motre titan by carefîîl stidy o unyç faal ile.ns or
operaint: Maffias unt a in.îîner whltl mll insure an average îataxî*

mnIlltfur a îiaiiiiiuXis expettture.
Tue frme a1 percent ige ot central stations jedgc tile qualuty of

1 tnips sold ilieisi aluiosi entisely b>' fueir lite, andi even iliat pour
b.tsus of calcul.î:îun as btili turthcr distorted b> kiepîiî tio aiperc
rcounis nuoravr.mging results, but judg4ing solclv b>' the individu-

fiai records of such lanps as miav tai in tlic first i hndrcd hours,
or or thlose wvhucl lave luundrcds of laours past flhc poant, at wvhich,
front an econoutual stantlpoint, tht>' shotild have brokten. 'l'li
importance ta, central station amanagers of judging hanaîps wlicla
are sold tu fluent front sane better basis tItan individual or cvcn
average litc, cari bc bet ter appreciatet! by refcrritig tu ffiagrami
No. s, shtoinig curves oftlcicrioration in caaîidliovet of larnls
tuantactîared b' dlifféent coa tanics. (lua consul cring detci ior-
ationI in catitilc*potver, at shoultS bc statet! that sias a6. character-
Isaac of et er> Liait)p% lahit h hab y'ct been tuanîtaçttired and! ,boulai
tir c nsidertd ctittrely iadcpenclent ot blac kenîîtg or dtscolora tton
ofthe bull). L.amps nia>' dletrioraite tu 5o pet crusi. of ilcir

inisial a analle poie %% ithma zoo hours antd still show st .rcely .a
trac e ni la Lkening,. Ail lanips, fle ( urves ut wvlslrh are shown,
%vrt pirrlmased %% athin six inaîriis aiiftle open nmarket in lots of
fronat t0 tu z;, and ile rurves .arr thie ra, restait ohiained b>'
startina: catit Janip .tt thec partarular voltage which nuti bring
the ati> t csantly thre' %vatts jaer çandît, iiaiaianîang iib %oih-
.WLC, tuns,tilt tlîraougliout lis lite.

Curves Nus. 3. 5 and! 6, iliaagran No. i, rcprebent dit bcst rc-
suits nht;uincil Iroisi the produrt ot nuineroîts toreign 81iantf;ak
turers. '\os. 4, S, R), mu, a 1 anti a : cari represerat a difféenat do-
ait'siit anaati.u tuorer

Whlite filtre as no teason te bupposr that flec aterage lite ot
Lups sliown b> Nuos. 4 and! 7 %% 11 lac shier that th.ai ot laiaps

rcprescin:ed by turves Nos. ta, ita and a; 2,iare as also nu cet-
taisity tiatî at will bc lernger, and if. a ap as in bc brandcd as
pour b4 flic central station mianager, 'because ut the breakage (it
a soîlMI perccnt.ige ut lanan)s in the farsti 10 hoeurs, Iller, the ad.-
vantage as in fa<-or ot the laisip wvhich recached 5o per cent of is
original candle-powcr ina the firsi 200) hours, thnis maîntaining
thc carbon at a high degrerof inrandescence vxith the nec ess.trîiy
gienter sti-ain ut flic filanment for çanly a fewv lieurs.

Tite carlaun wvhich maîntains ats candle-powver înust continue
ta bora ai 1 liaghier teniperature, nearer tlic point ot î-aporizung,
and as inore likcly Io bc destroyer! by an alanurnial increasc ina
pressure tluait une whirti cools <tithin the fiast feu; houcs ta a
point Il lteconsiderable inrcase an voltage is requircd ta brang
at iu uts initial degzree of heat or incandescence.

Profiu the siaradpoint oftilie central station, one ut the %vorst
guarantees that you coult! demnant! front the laîup rianu(atturcr
%vould bc an indiî'adual lait (for cadi larnp) ot zoo or 2oo hours
The reatson for such demnant!, when malle on y-our part, arises
froint te errontraus imipression tlîat the latnp %vhich ltvc<s only

power MId effiicicy wvouild taîl beiowv normal ; but in the ie-n
t'tac, tht neo' lauups wvhiclt have been burtied under tlic above
condituonis Ilivet becat .îbuseul Io an extent which îeould be quite
certain to iiake thtc sliowmng ut sote inadividual lanips t'ery pour,
th, ouga nojuut q/ the Ianips.

After Ioutslas have laea in use about 200 bours, unccr average
coniîtionis, thc'y coutil theit be user! wlicrc tlie pressure %vas
big<la, %uihout briniging flic carboz to a dangerous degrce utfn
cantiescence.

Oiic ot flhc best illusitatioas 1 (an give ut tlic imuportance
ot >'ourjudging lanps front soine better standard thîaî sitîîply
lite, us to reter to aut incident oaf laiclî 1 hiaci reliable infor-
mtation wliare a representatiî'c ofthe hantap cunipanay, ivlau nianu-
tactured tlc lîita> sliown by curî'c No. t2, diaRrar No. a, ex-
iiibitcd (lie îaluablec aîi;lt - passesser! by tais laaaap standing very
Iligli pressure. w~itli a riteost aî was c\hîbiet! burning froan

te..

Hou" 20

Fao. Z.

too in 200 hours iq necessarily defective. Nearly etvery kunip
sold yuu, andi priicularly iiose wvhich shoaw thic best resits,
tises an caindle-power for the firsi fewv houts (tbis is nul shown in

ilîagri-aa No. a. -as an only c case %'as the firsî test after tht
l.ttnpi %vetc statacci made before the candie-poiver comrnenced

ta drap).
On nearly evea-y central station, ;îarticularly un alternating

current stations, during lighît , the pressatre on tht pxirnary
is abnaorrnuly bigla. Add ta this -. ht différence betwe.-en drap in
tht tr.instoriiits andi seccundary wirine. as bettiveen full and light
nati, anti the resoîr which a test is quat certain ta showr us pres'

-iurc on tht ne or two lamrps wvhich the cîtstomer is burninr,
donnr lielht Iond tront 61o aa per cent hig.h.

Reterrnng Ia diagrnti No. 2, we (mat! îluaî burning a nacle 16
caadle-powxer filare and a haIt w-att lamp scveit pe cent high
«'canit, for Illefi ast tcw hatst, ratse lis cainie-powee %a 25, and
ais efficient>' ta about z.6 watts per c'mndle. la ltss thtan ua 
liaur., e<en inaitanng thtc high pressure ratationeti, tht candic

l 'amc y,»d leom. ibe Noht« t-irkat P~<i,,S.tra. Juty. I,%..
t;x 1) . î'.&Zi

300 400 000

normal to a very bigla candlie-poaver. He tepresentet! st as the
tougQu-si filamnt ever placet! an a lzamp, andi 1 have no cause in
disbelieve hina.

If central stations ron svith a variation ottroain ô ta :a pet
cent in pressure tliey w%-il fid si necesary to deiani Jaugrh
lainps, tht naturil product of tht amateur linp ina-nufa.ctuier.
Tc bring a product up, hoiwever, eî'en fromt curves Nos. 9, te and
sa to No. .4, uveans expertenace and iiotasantis ut dollars spent in
cxpacrzmients.

II also timans fliat each one ut over 5o différent operations
through îçhich the paris of a lamp pass front stant ta finish,
should recette caretil, Intellig~ent haadling or direction. Per-
fection in any une paaîicular lvili tnt attain even av'erage resuits.

Tht, manufacture- -it Iainps shown by corve No. 4 niight have
lurnished the sant -arboras in manutacturers of lamps repre-
seniet! by cut-ves Nos. ta ant i zu, and flhc restait which they
worald abtain would not differ nîaterially tram th-tt secured w.%ith
their own malte ut carburas. Cua-ve No. 4~, though it represents
as higb ani av'erage grade ut lailip et aay vcltageR abova M0ans
lias yet been furnished to the zus:oarners of any Ianzp nainutc-
luxer, dots not represcnt tht highest point svhich will bc afi-
taineti.

Cuives Nos. i and! 2 reptesenit expernmental lamrps nianof.tc-
turrd andi faarnished for test by the saine cnanpany, îvhose regu-

lrpducn as reprirsentei by clame No. .4, and! 1 amn infornied by
relliaIble cxpc*rts that isithin & few tnonths -ht entire product of
the company wvill bc brought up ta tht standard reptesentcd by
cuive Na. a.

That tht relative: value ot tht lamps represeraîcd by thesc
corves nusay ba fülly apptcciated. Iei us takze thet averge cindît.
powcr oftcltrme No. i. diagramn No. t, which for 6oo bours is z4.
t9 canalles, and ve fmmd, ta maintata the same av-erage tanche-
powcer, îising aither lanips, wc shotald inve tn break lamps Te-
prcscntcd by ccmn'e No. 4 ai 530 hauts ;No. 7' ait îo bouts ; No.
Sat zoo heunrs; No. i)at Izohours ; No. 10-f oaîçoours;No. 1a

ai 75 hoursanil i= t ai 35 haums
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Ail ofthe lansps îcpresenté-d by duagi-aii No. i are tf voltages
front 100 ta 125 volts, -and i îîug>li siarteti at a iglier ccoiiotnly
(tiz* thrcc watts per candie) tIsais coninisonly 1) racticcd by cen-
tral stations (Ille 3 1 standard of Edison illuîîîinating coualpanies
being Ille Iligilest of wiaichi 1lhave personal knnwledge).
Testing -st ahree watts coisses nearer to resuitb, obtaaseil by coins-
rnrcial pracac-c tlaan a Iower initial ccnoniv, as the tendeascy
of tiae average central station is ta rtn lîigh.*

Diagratun NO, 3 reprcsents tatIlls of (TOI" 50 ta 60 volts, statt
cd at silice wat.lts per canie, ind te5ted tinder the saisie condi-
tiens, as thetu t00 t 2o vol aips.

No. i is the prouluct of tle sanie facîory as Nos. 1, 2 nid 4,
diagrati No. t.

No. 2 %vas mantactureti by Ille saine coinpany as No. 9.
NO. 3 svas nianutactureil b> the saine cotrspanty as No. i i.
No. 4 %vas anantutcturcd by tlle sanie conîpany as No. 10.
As proven by iliese curves, andt also, 1 hielieve, as generally

acknowliedgecd. si us înurI casser tu praduce a taitly gooci Sa vOlt
larnp tlaan one of a voltage above 100 ; but considerang lise pro-
gress whcs:I tins been madie withiiî tise past year ini tise lisitî-voit
lanmps, 1 belueve tlaat an a short turne a large perceustaxe otalter
n.tttngz current centrai stations wfl] find i uta theur ativatatage tu
use large tuanstormners andl secondary mains on the titres: watt
systein, covering one or mnore blocks frouai one tiansformier or
bank of iransformners and using only larnps oif over bon voltç,
thus grcatly econouinizuîg in copper and secunng inuch better
regulation tItan as noav secutred %wuîh nuintrous small transforiners
and 50 volts on tiae secondary.

The imnportance of gondi regulataon or a constant voltage nt
the laisnps s ton0 luttle apprecîatcd, the gencral opinion ot central
station managers apparently beang that so long as the Ille of the
laînp as saî:sfactnsry to îlaeussselves or theur customters, if thcy uni
creabe tlle voltage euîlaer tensporitly or perananently, the restit
would bc t0 inrrease t li average lugia. Thse tacts are that hurn-
ing iamps:abovc tlacar normal rating decreases the entare average

Fic. _j.

caindle-potwer on tise custoiners' circuits and, at the saine C lise, t!
the station is on a ineter basis, incrtasing tht amount ot tht cils-
tomers' bis. Tht above statement is partsculatly truc ot hanaps
niy oftaverage quiality.

Referring to diarramî No. z, No. 5 curve representsa soS volt,
z6 candle-power, thi-et andI ont-hait wvatt iamp burned at a1 con-
stant voltage and reaching i t candies ai 500 liours, starttrsg tht
saine 1:11mP at 110 volts Or al 17%4 candies, 3.3 wvatis per tanatle
andt instde of 200 bours the caindie-power torve crosses the ont
burned ai norsmal. .Starting iî -sî a za: volts or ait a9% candies, 3. 1
watts pet carbiît, in ltss than 200 huairs Isle canclte-power curve
crosses bath tht oiliers.

Curves Nos. i and 2 folIote tht saine genberai iaw. Tht lisaglati
tie tasse the voIla 1 c the mort raptd the drop sn candht-power,
and wbcn we consicier that the hîmp representeti by tu-me No.
t must be kepi at t 6 -olis in cirder tn give 14 çandies ot ligbt
atter 2oo Iaours, andi that shouiti tht voltage bc brought back, t0
normnal, or soS volts, tht candle-powcr would bc only about nint
candies, we tans appreciate that on a station where the voltage
varies even seven per cent, tht rtsult mnust be a vea-y uneven
andi poor quaiity of light, even though the li/e of the lamp is
satistactory.

Thetc.eorenr- of ail tht central stations stems ta have bczn ta
ga-aduaiiy raise. their volage with tht intention of thus cathea-
burning out or incteming the ca-ndlt-power of thc old lamps on
thecir circuits. Tht restait is oniy to cithcr burn out ani Ibnnrma:l
nuimber ot ntew lamps. or bring îhem down ta tht candie-poîver
level ofthe aid ones wiîb!n 2o0 boi-rs

Thtr oniy practical method ot k-eepin~ tht average candie-
power of iamps on a station ai a. point .hich will bc saaiista-ctory
10 scustomers or on ai competilive basis witb othe- rethods of
of lighting, is ta kecep records of tht as-erare lite on the entire
station wilcre fret renewals art turnisheti. andi then ta t.tke ot
of tht sckets and break, ip ail iasnps wbich art dan, by ibis
tocans kccping downi theaverage lite to wha-icerconst.ant is de-
idt as tht besi under local conditions. WVbert lamps.are soIt)

ta the custonsta-s, t0 kecep.the candîe-power o! lamps in ube on
tht circuit ùlta central station ai a point wbicb u-ili ensite sais-
faction or tend ta kcep tht eltctric iight popular, is a di lculi
problem. WVhther tht customer is on a rmetcr or on a1 contract
basis. si Is poor econoniy for hiss to keep iamtps ini bis socIkcts
which arc giving orsly 50 per cent o! their initial candle-pow et,
but for the corporation vcbkbh sold hiss tht lamps and supply

huai wvitla cutrrent, la caîl bis attentioan in the tact tlaut I.îiaîs Ins
Ibis sot-kets are~ guvang oitlY %bouat esgbît cantiles, anud atteaspsi In
seil hsini lanips at Su tir t0 ceaats ecd, is usot likel>- to larau- Uoitt
tiat desureul testit. 'u aset lise abute duffacutlits a uttihîr <ut
central stationis in clifla-rcrat parts of ise .oiuaitry, art astw slluing
laisaps it retaul tu thacir ciastusisers at cost ni a few stîaions
eveas b)CIlw cost, ;at Illse saie huit doing :Ill au tueur pinsîer tn
jîrove tg) lisent ilat oniy Isy a lbIerai lise ot 1.11111» (an the). oh1
tain tise grentest atisount ut liglit for a1 givcti cxlî5easdatutre ot
alloua y.

As tht profit oni tht' s:tle oftlassilis as tccadedtly a secoaîdary
tIlatter as collipared ta tht sait uf curment andi lise increnseti

Fir. 4.

qualaîy of the liglît. tht alave pîlan shlail c<sninient it%,Iftl lu ai
c-entral stiows nt oit tise liasi% of ftirn-Jaîing, frie reara ai', It
as akou wortby of consadea-ation tia by adloptingz tise above plans
tIse station controls wliat launps %hall br usedti sais i<arculits, wiîlî.
out dictatang ta ais caîstoniers, In inmportant linant, whic latnps
show sucs ntidly <dufférent resulis as Iiose shotvn bt diag~nus
No. a. And whule rustomier-, rontasaue istore lîkely ts bceee
that the corporation a% nnt suappiying pro>er ruirrent. ilian to bc-
lieve that tht qcl.iuty o! lamtp% îiey have been ptarcisasung as at
thuit.

Another anetboti of induring ruiomcrs in desîroy tisu Ii jas
whacb bas tounsi. favor wsih a nuiriber ot stations, is in nale a
prîce tor hanaps oif, say, 4n cents cadi andi aatreeiag vitiis their
customers to cxcliani:e all dirn 1-anp% (wthicls thsey have salai
thcrn) ai liait prc, thsat is, tor ever- duusi lbp wlaiçh the cias-
tomer rcatarnsbefo.'re the carbon as btractiaut, he rtçesvesat nctv
lamp tar --0 cents.

Within tise past few ilnonth-, the question bas otien been iskeail
me by central station managers : "Wlîai econoiniy of lamps
shoahui wc use?" Thsis question sîsouiti, 1 believe, bc settieti by
central station managers tiaciscslveç on presentatian of facis,
îbey havang controI
otîl!ie regulation otf a~__
thcar station, anal 7=8 a 4: 44 ese g
knowAiedge ot local a 2
conditions. -1 -1 -C a"

Dia-si No. 4 "03.Ca 141>4 Il us oi
shows tht saisî s'su 5 2 1

quaiîy of lamp «;;7 -- ;- =n a
mianufactuare as teo .4w usm si
curve No. 2, dia- e_.ýPutP u .230 20 5

gt.;n No. i, aanh 13 "0 I 51
represents t6 cani- 'Do 3&2a 3, O> au 3
dit - poawer iamps <193M au 22160 -M
sîalncd ai an inatial 0 U2 l 1
econonay of four, St3~ 89 33 3e l
tbrce and a hait, lu____ ff 'W~ -ý-

tbret atnti ti-a andi V-e on as, Je
a hait watts per 60i 3% a
canie. TIac ac- -

colnpatnVing table 3a"' a rn ua
s.hows c.tndle.1xsw- %33_loiau
cri average cas-dît- - î aa
power, averagecu &121 lue aa a

economy asa asta- _______ iss M~ ~age candies per s-, 133a sais si"
electrical horst- CO6  4 «0 au~
powcr ai aoo hnaar ____ ni, 2
pcrso(ls in thii lte.

In considersng ihesc curves andi table si shouiti be rcmcembercd
that tht restail u-auld have lx-en mttch less favorable to the

higher ccononmy ]amis, hadti ht test been madet ansd tht tut-tes
;sottc<h wsith a pioorci quaiity oftlamp, and alto that .Isaictory

results vaîh lamnps cf bigber cconoisiy lisant ihircc andi one-half
wtsper- canie cans only bc obtaincti hy ecrising Isle grcatest

cart in rnaintainting a constant voltatge ai tht larnps. RetcrrinR
tn ahe table briefiy, il %vili bc round thai evcn ai 6wo houis, lamips
of he hirhest initial economy show the best averige resuis as
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to average %%-.lts pier candle nd average candles lier hoarse-power.
And fliat i quo houts tdame watt Iamips show better average te.
Eults th',%I laînPS Of 3.6 or tour watts. The greaîcest objection
whiclî can ho urge'd a>gaîîsît l igh ecanomy lanipi is that white
at 900 hours file four watt lailp miaches a sinîrnnium candie
power afi 3X candles and the thmet and anc-hall watt lamip
about i : candies, file threc watt lamp reaches goacandies andi
tile twvo one hall watt lampf nt boa lîours reaches cight candies.
At tlic prescot pnrccr of hanips, where fuel is high and the cols-
tomners' balisage salade op onflich basas of lamzp hours, it wauld,
wilhaut question, pay the station Io use ha>gh econoiy lairps,

barcaking ilicm i a point which would urîsure satisfaction as tu
rivetage liglit anti karepi> the avragc light comaparativciy short.

Wit.itevcr ecaniotuy or maike of 1-amp you decide ta use, bLy no
autans can >.oii Sa grcatly increase the eficicncy of your station
as by niakîntg etveîy pnssible effort in the direction of nuaintain-

iîgag a constant voltage at the lamplls. Tits cati oany bc accost-
fflislid andi asiaintaineti by constant use of reliable, portable in-
strunents. No switchlbaartd instrument sisaulti be relieti on

aitouî often cluecking il by saite reliable standard, and it
shotîlî -aises be borne in iiinldonht, owing ta tlie vatyiîîg drop
ai varjous loatis, constant voltage at MAe station is just what is
not wvanted. If you do flot possess a reliable, Portable v-olt-

fileter, sîich an instrument shoulti bc youm- next purchase ; thcn
by constant use on your circuits i udifferent loatis andi Proilhing

rSy tht knew'ks-ge thus obtzina'd, you would soori find a niarkced
improventent in your iighting, andi %ould be in a position ta
jutige which maake and what cconoiny of !aP is tl e best for
you ta purchase.

ELECTRICAL NETERtS.*
13Y CECIL. oUrigF

Au inîdispensable adjuets a flic intstaillation ofiflhc circule iîght suppies!
wiîh castrenit (lune thetsortons as the ela-curc enitier t0 nirasurc stet anout of

currattt consinîed. UI) ta flic yrar 1887 sitcre were i-w. if an>. faracîlcai
nater or. flic niamkri. aal the excepaati or a fi-w continusous ntrent ones

valocil vere for tht aaaast paru airahe Esiason dat-matai typer. Initie Year à 887
P'rof. i-*otts exibito-d foi eJ riat- raer oats the Atticracn Insttute af Ette-
fiscal Engaîterm wlîrie li catased consnierr.ible comment-ft and receayej a
Carat eus oail «Icti styved admna:titao Aitttough tisis marier %&-.s not tii
abatî eauld tac alcstred (for =esons ehacha 'tirei corseid-t luter on). t ai l.rkeil
an important era in the htstory or recordtit, mttes. and stinîuLated those
wiaa hadl lace %%ormn,: an titis field ta such an=etent tbat ais an excerdingly

short limet a gict im:any nîciters made it appa-arante. the m-ijont>. of
which ver-re condemrnedl. atnd to-day fiacre arc saut are tihan six or servers
nsrtrs.s*hich ai e aises! ta any calent ta hiscoeatty or attraad. Nevertheless.
thrrtr arc a gtpeaî vanc>. ai entiers thacta. aiihough the>. may flot tac thor-
îaaghty pructîcal. aie vvry intetestin,: sadred. aes tbey ibaw how the vanous

ofpel- a ch clrcric cItaient are imade use ai. Of thesc there arc the
alo ng-the matar. cl%-ical. thrimo. clatIr. and sorftral athers Belote

discussiîîg ictr Cood anal bad ie.atures. 'te wtitl contadecr 'thal points a Court
practitai melerr shouti pressesa.

An r1cotriaentier. to tac prt-cai and ta aceiese amy commercial sue-
ens. sIsould have a darecî-rr.iaiing don). should bc exîreniel> senttie. 3a as

ta trgatct necruiniel>. anal laghl as %rit as a haay.ioad. siiouid letarc e froa
AîI comîiîetaîcit tnccians.m. and wiaerar the ceinta ni (asection as mntroulucarj.
ai siaaiîd lie tiduce lu a mnimumi. su as nosto1 destra>. ses accurat>.. A
praclucai nattire simoulai flot lae .iflccied by atmosphmrc changes.

%'Jc titi noar discus saine ofabe meters smliîh are in use to-day -snti ste
hai nm.îny pisess the losegoan,: points. W, allait fia-st fakir tlouse which
tome uiader sthrtibrait or matafr mettra. lheme arc aniy threc os ihest
incitas useit ta any catseni in tbis countr.% s2 -the ;Iiillenberger Slitlr
andt I*hoîisn melers. lbey. are liavaded auta t'ta classs abuse acte-.
atoloir I ndauctaive pnneapics.aud tiiose whost roatare postas att direct. andt
siuich are illter in ch.sratîer to thr eicetric mator. The Shattnere tt
longs la tht former clams. tent as a recordan,: assmmmer. and =s.bîil 1,;hi
pr.îcîct. es s=cart ait fta <ouid tac dcumrd for stcmrasons, ai af
which tend ta antroduce turars as wc saat Smc lit principie upaný 'hich
%ltis itictar opmstes is as- faliavis The S=11at armt=ur. camnposet oi a sort
lion ring. es annane:! by enars ai an aiuisonum dise, on a sitr. 'thich
aciasates a recoudin,: tIl - the armature is surrtndcd bl a number ai fiat
copp-r utaintags rated toç:cther. ssbich flarit a short tarcliits secondary
cat oi law itastAnce. nut this in tura ta surroundeii hy twa ol ai 'arge
carryinsfthc cntrent ta bc nieciurcit. lTt las namnei colis are in stries
wt ltl amp circuit. andt whîch 'te shall call tlic primat>. '%Vhe an ai.
scruaient carrnt p2=~ lhrough the prima>. acoiu. aliernatin,: cîaecnts art
induccal in the sctondar>.. *heit lIwa fieldts oi farce produire n rev-alvin,:
lieut resullan,: tram the lai: ai phase ai tht terarnt brttiocn tht tio catis.
and the armuature tends ta revolvec in sanison 'itis ibis revolving field.
.%Itsta, as a ciass. irlo-w fair mocre taidi>l abats ts atianable ini procurce,
and a resistaisce. or drag:. is antroduceit ta reduce tbt specit. In ibis metlet

tolut air fanis arc attictati ta the lasecr enait ficth spindie. and have abc de-
ureti effect. Titas, as 1 aaid befote. es a hz,:hiy practiesi Iite-r. fur aImas-

L .hcors ch. -ige have- vcr> bid1e effc upoa il. anit ttwiti stand consirrable
lonockanig atrsa. Ilowsacr. the msurer lias ils 'tesk points. viz -thit
therte ts na mecans itîtroduecd ta balance frictain sucs as arm fouad in tht
Slattrry orMTorasc mttes andi the riniple nvalveit ta praduce tlic

neeessry ,dra,:.* or retardatma. tends ta ivîtroduce: erorata. and the resuit
as that the speed ai roation as not an txact proportion ta flie volume of cur-

tront passan,: throu,:h thet nicier. 'TtFu% eitîc a the air fans tarotation
as approîiaiatly proportional ta the square ai tht spacit. btax sine the
scquec afibis ancter dots ffl uisetend tc:h t square (ibis 'toulti indicait

abiat tht irans sAs apprashin,: saturation). the retarding eet ai the tans
increass =%tier toae rapidly. 'thichs natumlly> lias a tcadency ta> cause tht
specit ai the rntier tatl fait paraçoioriîcl>. on high loatis. 'is gratiraes
altouffnited sotîcwhathy> variationa ol irtstircy. Tht spetit airotattio.i as
gorrsed by tht anigle ttcn tht planes ai tht primary andt sendu1mias. and t taîns is tassîtutae spr-ad ltisersab htongle as 45 degrees andt en 1
nat ruse ai *Il Ifi %bc lta planes are caûter pamaflel or perpendicular. Saun.
mir., this metaca p %ole init that on a li,:t tond it vit nsnsre tlit
ho=. ut wll ao rroiect for tharang:le oflag. ait again on ahesy lsd
the %perdt a« tht Intct las a teentit ot> tabc redt'eed on accruan i tor te
tirdârig eiiect anecasin, ton riapadi>.. as the fascise ai thtr meter dot not
quate mrach the square. Iesertheks. flhas laner lias, bora iavorsbly, Me

tcvc b>. station managero cencral>.. as a thorou,:hly pacstical instrument.

*Pa-,n tamil brfia ab ttriarcmîral] Eictric Clu.

anit liasa Loin fouait ta tamcisuit neeutînl> essaienta for ail caliîicrrcLi pur.
posas.

*Ille Siattery auttcr lie soulevaienît slitmainr gota ilt u lnlgr bathe in
tansiruticlon soli in palnctate af ipttton. rwu sait sit-et iran rangs arc
somnmeil upctn a copper datti an a pierpcndicut.tr shaft, or sltindle. wttac
Is surtoîaitded by, a "ties ai copiper casslings5 ttnd sîirr.suuding liais ave t'ta
catis ai lacayy tire sthtch carry the current ta tac mntsîred. An ttcçcssory
cati of fine wire îs touait apan flie salar calis. or pranîtraes, nit uso pro-
paitianedil flic> tuorque traullîti,: iront il ts just suflctent ta batlattce the
ding duc ta friction tsatsi. tietafare. greiter ncceurcy as attaineit an lagbi
louais. l'te oncans autroituceil In itis Iiter ha mauase tite- necesusziali digt
ettîînty by fir fli etI. A sassait ieffcient dyanao In [oit a copaper

tube. is attîncîtei ta tic lowuer auil ai the shait ni is rotated in a usagnetie
field. *The reSstance. ai course, as dirmci>. proportuattate ta fle sîlteit. ndî
thertiore ltu i que. beau,: In filet li macthiane ri-ver.eti. Il>. nplptang
this drtag the couI>. difrneult>. ta contend saith is flic firictin. wiaich fi ruiiy
eoiupieniaiei latta>. the saccessar>. coio fine 'tire. Iits nater. il prarl>
proportioneit. wii Cae a blaîia> accurate rtsuit boula ou a ligiit and beavy

miel. l'ie aIt style af Sitîtery niastar m-.s unait the sanie .s tht present
ont, excoriait hat mnlsit ai oui. lavin,: twa iran rings ou lthe druni liacre
wt-e five. nit flie silo& ai c-auing tiu t aîccssaty dait., as saîtta-sitat sanaalar
Il ta Introdured mn litc Sitaiienbcrge. un>.ftie faits sterc sa constructeit

that as tlic specil ancreaseit th>. wutd close top. ous rt-aucing flie esposei
surface.

Tise Timonison nîcte- is sinap> a nttotur 'titiut tron. andt as satiieiaît ai
a iteparturacx roua the test ai aiern:îîiug eturrent alarter$. as il as nout n essorent
essater. baut a îa'tier or watt laitIer. andt 'ilt amcorti equl>. as wei on bath
attteru.îtang.ntail canîuuous cuitll. lis construction is quise sinaitarta thic
ordmnar>. shunt muot-,. the condithtins of fielid ni ammninaure bacing reverstd.

1ht: mnain cuit-nt flos througtî flie field and the armtature is in se-tiis 'tith
a ilh nan-antuctive recsistance. siai s connecteit acraîsihe miains. libere-
fort the nmuter is saut taiedi b>. variation ai frequen>. An îtcessory coit
ofi fine %viretis introduceit in this lueter, as in flimc Sntry. shich is sa ait-
justeit abat i logique is just sutllcient ta bailance: friction. andt n.s that arama-
turc is niet> politut tht mrtci avili regiiier an excrediugly stniail current.
Tuera-fore, an cousiderin,: tht prinriplteso aiis aet-r batte friction andi tht
accesso>. col ina> bc ntglcted. Rotation is retardeit by a topper disc ra-
latin,: betiece flfthpales ai pernuaneon Lignts. Tht resistanct: is itirectly
proisortioncid ta the sped. sni therefoit ta tht tocqut. Thtis natter proved
1 tli su accuraa-at the accent nieter comptiîhn in Paras. suint twa or
thr%:s- yan ago. obaus i succea-deit in ulividîn,: the hirst pi ize of ic0.000 francs

:aindu golit uiertai waîh tht Aron dlock nîicuer. wicli weshîtll cansîtter lateron.
'li- Etinon chienati ieter - The ptaaaeiple ulton wut-h thas naeter after-

sites se eltctraiysis. tent ian ats arigitul furies consîtteit of Iwo copper 1i1i1=
suspende.! nt the riail caa airtiance and dlippan, mania solaution olsitiphate
aicopper; a eitttnteontiauaitly travet-sir,: thet tiquial in the saine direction
causea ont jsLstc ta ç.tin sidfi tut lr ta fa us i wiglît. flic resuit taim, tisait
armer a ecrtaia qttti. bias bacera diapositeit an nnir plute iat b.taua swings
caver .in daing so it reverses flica- cuitent anti registers a ainst an the cantang
sirchanistn ; as tha- carrcnt now tliais in tii opposite diraction the iighîer
pslie graduat>. gains tnu'tctght. sa tht balanie swmr.gs; aver agns. andt soi
thic action Cors on. Thas incsi o a inmn c thtemie.ti nicter regisati
tht quantul> ai cuitent coasuatadi autonsatcai>.. aithoagit highly angertiaus.
si-asa noneu. as the eleinat oi friction si-as inta-aduceit ta sîîch an etlent
as ta taktt the meter unrelahle. Tht pmi-ent fatan ai the Edisnn cheiîca
tracter bears lautte or noa resetahblance ta tht former une. except tisat at de-

peds upan tht sanie principle tor- its operatian. Zinc plates and% solution
af zinc suipate are aseti n thas mracter. A resistane af Germa silver is
interpascit in the la'tsp circuit. 'thich shunts an>. a saat proportion ciit
carrent thiaugli abthte-îr. In tht aidl style ai tiais type the et amoant
as t.975tis lana ci the total cura-tnt. or pmtalcaiiv spa-alun, the a; toaoth part
is stianteti ittougli tlac teli. sitich as plncer! in titis shunt calcult. andi the
raten-t whirts fier zinc .s depositeti on the noratth (rata tht paoitive. is in
dtirect praparion ta the cura-cnt consunaici. llse positiv-c plate is weightd
belorc bt-an, patm lu flic oeii with the- na-galive plate. ni afler the ct-Il las
barraen sa et-ce for a stae-d fii it is rtitned ta> a uict- ont anit flie ad
ane rciurncd ta thtr station lo be wetgbet us-et nain ho finit oui iiaw mach
tht posatavt plate lias hust. Tht French nia-ti sysii is usti n smei,:tng
tht-se plates. Ont amp. ai cuitent wtatt depost 1224 mîlta-grammes oi zinc
in ane haur. therciore i as ani>. necessar>. ta mouitipi>. the tniarnt tht poi-
latre hlost Ua b975. anti daviai b>. 1224. 'thich titi gisvt the number ofai s-
pror-s but a sahanrer smny ai dota,: ohisais ta muitip. sthr toss by a con-.
s-raient constant. 'thicb 't-it gîve you the amount in dollars anal cents.
Tis enter is afferteit lq changes ai temspcraturc. rni ta campensale fot
tibis a cuit of vexy fine 'tire is inscrte in î the shunt circuit (ssbich is caiei
tht eantpictisating cuit). As the t-esistaxice ai att glacial solutions incrcases
aes tht tempfaî trc faits. ant dectenases as thtc temsperaturc rias-s. ndi as flit
eftect ofaic ttmptrataec an a toit ai fine 'tire tas exact>. thet rves. tht
campensatin,: coit is sa propoffionel tisat as scon as the resisiance: of the
ccli increasta tramn a tait in 'elapeinre. tht ruistanre oi tha- fine tait tUr
'tire decreases in tht saine proporion. sa tisret no malter sm-at tht suite ai
thctlesapesasre 1$. fisc resistanre ai tht shunt circuit is alwanys tht samne.
Anaîher dra'thack ai this melter Is. ahat the ceils as- fiabit ta ta-tet la coud
veather. anad ta oa-trome the aboie detect a ver>. ingeniaus device liab
beta tntroduell. cled a -thermostat." 'thici automaticaiiy iisa airem
il the temprature falîs beloit 2e. nd 'thics consis ai twa %tîn as ai
mrtai-ont ai binas anti the casher ai iran-iarete together. Tht ca.

efficient ofiexpansion ofihese ltao nitals isunoathtsamne; as i-= contracts
quicker titan Iran at lias a tendent>' ta tarse or benit the strip. ani n daang
ses maltes conitact andt lighs tht laap. immerdiahel. tapion 'thachlich sur-
roundin,: air ha hatai. andt tht strip eqpanits. Istenkin,: the circuit. This
anioan goa an as iong: ax tht temperature is bcloit 32'. a% the solutioni
frrtats;tt a7*. and il is ais-at-s Caod practicer ta ailavi 4 or S" for tht sait

'torkmn,: ai tht thermostat Tht zinc laites go istougla a regular prociesa
hetorg: tht>. case bc used again. Att-t latin,: retornter ta tht station and

rcicmhtýd. tbocy artcgraunit ta a tItan surface. nraalgziaateit. dritit. s=rpeit
with an engravars srmptt. asnd about ant inch of the coppet toansd tht
toai tht pat is painstei 'tits asPhaît vaZrnisis; it fak.es z Pliage tran 36 10

48 hours. ta go thi-augli tht abose procesa The size ai tise plates in
tbis retae inctesse in proportion ta the tapait>. sa tient in a 2co Il. merier
the plates reac a sire evhichi is vecry. a'tkward iitanille ; it is soraî-'h=e
la the ntsgisbarlood af 61ai. iong:. 341- 'it-. andt 51z6mn. an thicimact.
TaIre cîglit antis plate= four glas es1 iihich art capable ai holding il
qartfos catch ai solution. nd ont gains aen aida ai what at nicaus to change
a number ai thcs- starters. especlal>. il th>- arc anmy distance fWas the
station. lIn vit ai thtb ato-t tacts, ane 'ondes- haitftic Edison metrar trva-
came Io bed t! u the extent at alias. Tht easara laho'tevtt flo ai usceIr.
for ah tise taint iry sert. placer! on the market there swas practicalltyno i-
liable ma-ta- ta cainptt enfli ai for straight taricnts. antd station inasuager
'ta-' ral>. ton Clati ta atecept aýnymia,:g ha tht meterin;: biac. as tht flat rate
or conIracl polir>. 'hics it.s in vogut =rs tlic ruination ai a goci! man>.
comnails. 'Tht an>. paint in tavr ai the Edison cistiical racter ha. thai
ipropad.y opetattit 'iIreturu exceeitingly actrate resists. Farlabora-
tory scoru tht>' are splendid. but if useit ta au>. exttrt tht>. are estireely
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"%Pensive tu olerat and very cunîbersoîne. 'lisc iatest style or Eudisons
clsesîsicad fiseler (se dcltclded nuîproveîîîent un the ahi style. but ete slow
thry irai-c a gre:t desi toLbc desiresi. 'lic lates for ail site iseters asre of
uisifarni site--about 14 2 x 5-i6. *11ie Gcrsnn tiver siititt. insimcif beiiîg
so Pro)lsortmontit as ta shunt the 9-975 Of ilii totala.iiîotiîîî cansunrsi tisrough
eacis size of nieter (or hiving tihe sansie ratio). lsas àî diiffrrent ratio fir etçlt
s.te-tsai fi sa say. if in à 6it. nictes thle %bont shunts sise 1-975 1-s.tt of the

ctsrren consunied tiirougis tihe cell. lis a à2ft lutter thec shunt Will ouly
shunt ilic iigo part througli the cel. liy irsking tust important change
tihe pites nit oelis are nil of one site,. iersi sraisi yislsîvn
tise loss by n different constant for rucli site. The sucerssful aperation
of this iieter dcpends upon a good niany condissuins Tise wate- for ilie
solution niust Le tise utuest wstter obtssnablc, i .isaul. bc slsstîied, asnd
the rntt Ilest itlng is inlitrd lme ire salis aisa be che-îuaaliy pure.
Grent cas-e istit bc taken ta get tise positive pliate mn tise poasiive clip. Mbis
is found osît isy ustng a pice of pape- soakcd ini poissunisoiade and i(n
passsing a curs-cat iliraugi st. If n brown nîark ss left i i 1 tihe positive. fna
smark is kt on tise paper at is tise negative. Aiawnneu inuit le nisade for
oxidAtioliass.

lie Aroan dlock sauter. altisougis little ktison is tis cousus-y. isutseu-içktite
txistenly on %iv other side. andS consis1a af t%% a distinct elocks--one is of

the urdsnasT lunsit of cvery day dlock winich oscillates rrguiarly. nusit tihe
otiser blas a pernnt% nagnet ut the exîr-sîîsy of uts pendusiti. ui coil of
wirc in stries %vis tlie working circuit susrounuhiiig it. v.lsici crs-ries thse cir-
cuit go Le isscasured. ie e FfeI or its ctil citsss rtasids or neeelcrttes Ilse
isiovensent ai tise pendtlsi nsccorditig ta thei dirction of tise eus-riit. If
there is no currens passing tisrougis the coul tise twa dlocks sun ini uttison,
Lut inirnciintiy une isseias-ded or t-ics-tr.iitis lidifi-renci-in sîsecd (s s-sis-
tered mn electrical units by a differenial speed., catsntiîig nicciîanisni. Thsis
inerritîay be used (or s-egisteringi aliernating cimrents (sy substitutîng a. coil
af fine wîre in place of tise nia gnet. Tisee clacks hâ~ve ta Le wassnd up

enar twa weclcs. andn ar ound ta give wcsy gaod resuits.
he OssItons and Esînianston incter is upon thse saisie ps-isciple as tise

Aron. and cosisss of uwa tortion penîlulunsis insteaid of two grat-ity pendu.
luiss Vvhich are actuateil Ly Ille twistin ai a fine ws-e: anc penstun
cas-ries pernianenit magnets. arnd undcrnxtis arc tira copper rosis carrying
tise Cuis-cnt ta Le snasured -. the effTc ai the eutrent is tie sanie as in the
Aron fiuette. Ti suprn-ority o! tisis rsaeler arer tise Aris as. tisat isavang
tortion penîluluins. su wsll rsn niucis siower andi tisezefore does flot neesi ta
be wounsj op sa ofies.

lie vtry ats-st syle of aiternating eus-relt fileter is due ta the isîgcsitity oi
M1essms Wr-ight andi S. Z. Fers-isîs. nnd consis of two vertical eis-ciro
rnagnets. tise pole pis-ces of winchs are drnwii out auto pteuliar curvegi hormis.
sa ta, speak. At-ont thse basns are ws-iîîîscs at intetvaIs dus cappe- lanîts.
lietween tise liasns or pole pis-cea is pl.serd a ligisi copîirr %% isec attacses to
a spindIe. ta wsicm aure attachs- lîglt sica valses ta caute thse nes-easy
sig. Tise enrrent pisses iisrasgh the cectro inagnl.ts andsi .sss lisses cf

farce to traverse fs-ans one horu ta anotse. Tepsssec iseisges
line as-ceo . Isowever. ihsoîigh tie coppcr bansis. tends ta snsuce sîsansen-
tary currents in tiies. and ihs-se moissentary currents tend ta absts-udt tie
paxssageafs-ite suagnetie lines ut force whteh to îlot att traverse thse palte.
pseces at aus tip by pufi'out. solto spest.-. tsi every bandi 0fcopper.ssnd induce
curs-erits in tise copper niscel which caisses si ta Le repeliesiansi continuausiy
rotateri. TiMe wheei aetuates thse tusual counitiiig gear. Of course ibis
mete- wiil oniy registrr altes-nating currents

Tise V, -Les ms-set is basesi upon tise heatnefeta the current . thrre-
fore tise fiseser cans bc made witt any apec= l seif.snsiuction. ansi
cati Le used faor bath staight and altrnattn cuerents. (s- cons'sts, of two
caneenurix copper rings bndged across by a nouiller of fine ivires.
Ile curresrs cnters one ring andîIcaves, Ly tise aise-. passing thraugis aI of

thse wres in pas-sudl. thseressstaneofle-eul by thse&-ire beingabaut s -zooof
an ohmn. A stumber osf ir fans are placet!i aver the fine %%ires snctsnedi at an
atgle of 4S' ta tise liorzontal. As saons as tise wss-es Lecosise heasies Ly tise

passing eus-refit tise surrounsiing air is iscates. sa that a cantinu.-si ullward
cus-rent of ais- is ntaintained dssrsng the wsoie tiit tisat tise curs-ent (s flow
ing-the sts-engtis ai tiseair current varyirig of Course wviti lise cxtrnt ta

wiihtise wsress-ishcas-es. The stecl pinson stippas-sang tise fans $S gens-e-
int a train of wissels wisei records tise nunsber of revolutions in tise sstai
ianes-. It wiil Le readily apparent thtt since tise force wiie cause lise
rotation ss sa feele. tise slsghtesi friction wouid lie iiasinsissabir. and tise
wisoie o! tise nioving parts must Le ext-essiely ligist ansi deieate. 11cautiful
s the princîple is. it is ieated tisatstI wouid lie <îfficuit ta devclop iitoa a

practicalisncîer. Like a gret miany ailier nieters whics hsâve appearesi
<rni timse ta tine, in tbeo-y they wos-k like a elsarni. Lut ins pnactice tisey
<ail la corne op ta expectations.

ELECTRIC NKOTORS.
AN ELE5ENTARV ]EXPI,%NATION AT TITE REQUE.ST 0F ltiA.

0F OUR ItEAICItS.
IT wiii ps-obabiy be mosre ctisiy tsnderstood if we assumne ta

have a penn-anient magnet for thse ipl~ds af aur matas-, wshich bas
the horseshoe tasrn, and thse armature for tise prescrit ill bc a
straight-b.tr magne whosc poiarity we cars reverse at wili.
Tiscse as-e shawa in Fig. t. W'c know trams expentrients with a
hos-sesboe magne and a carnpass gîtat thc north poio of the
needie will foiiaw tise sotsth pole af tise magnet, wilie thse sauth
pole of the needle will be repeiied by tise soutis paie aftie mag-

neadthis isous- startsng point. St.trtiri? nsth aurpivoedbs-
we can readily sec tisat the north pole of the armature wiili be
atss-acted by tise stti poie aftie maenes, wite tise atises paies
are similariy attractcd, an-d as thse simiiar paies repel, ail tie
forces act lta tus-n thse armature as sisawn hy tise asraott.

WbVect the armature bas turned so as ta lit at righ- assZles ta,
this position, as sisown by tise dosted lines, vic sec that il wili
imove inc furtber %with ils poaiy Ats it is in the position tc, bc at-
tracted mast sts-angiy, ansd tises-e are no s-epeing forces at work.Thtis gives %ht shortest path ta, the lUses af mal.Igneie farce whicis
are suppase taflow f-rnm tise nastth poleof tise iagnets isack ta
south pae an-d sa contîue, aid as tise shartest magnelic pals 15
ali.ays thse eariiest traveiiedl, tisis is in its s:-ongest position, as

feweroai i nes are scaxscsed irtise air. Ifnov, ous-armatture
is a permanent magnet, it will remain isere ausi refuse ta tus-n
except wihous force, aud for that reasari wîe must have it Sa
that we ear mke it changeable, and in practice eiectro-magries
are tssed ini places s--es-c ibis is nccessary.

Considcring tînt %ve caît change tise palai sty tif thse armsatture
-it wl, we %iti ssw reverse st, anti as tise îîtoîsîertunslit,îsrii
it siightiy lsast tise ceitter, WC 1usd tisat tlic joles areî inow s-epel*
tanu and tend ta suake a is:sf revottitios itil îIley bave itis-
paies arrnged as isciare, asorthis ta0satil anti aSouths ta ils-th.
Fronti titis ste car -atily sec tisat if ste reverse ise îsoiarity osf
tise armsaltre twsce cî'ery ies-alttsa, just as it pîasses tise s-ecuter
af thse paie picce, ive crin get a1 contintious rota-y mîotsin, ai-
tisoug i ît wlit be readiy sci sn titis case tise patwer t-ah lic far
frontt uniorn, as tisere are twt- )oisnts afiisiaxusssuisî streutgtit andt
twa af nimnnuî, tihe fas-ser wisen tise armature as jtist iitt-ay

betwceeri thse pites as in tise lissbt poiastian andi thec latter wvtcti as
siîawn by dotteed loties. lly tsîakiug -tr arnuiattire vstis siserous
paies "s ar a oretoatsct gcar, anti iavitsg caci tanti ws-stnd-

iv.utisv wsre fratîs a batte-y ta farîsi palles, ive istigit get a tausifos-sî
ptull as tises-e wotîld Le lpart af tlseuuîaî ttlasxtîîîtuut aînd part as1

iiiiiiiiiitun ~ tIrn l lihe lisa'ie.
lut ttc witi tnow absandton tis
itîca, andi goa ist tie electric
tîtotar as ;t tcaliy is. VWC baave
usesi thse iiagliess as thiscl ation
is faitiltiar tu ait, but Ini e-es-
day litactoce lt-c en55lto a <hfes-
uit tiîeoy anti lroceis.

It as Weil knaws tiai b>y tiic.
iisg a saft irais las- witi stiisuil.u cd

tvms-casd (iassing ctsrrcuit tias-augli
iute inlakt a fisaguset mîstucis
sts-uuger thans aîîy btei as- lier-

nintnt a-gîet. Thais twu cati
an ciectrsî t1lagmtet, titl bybttiusîiy

~~ ~. reversing tise diretction oif tise
cuurrerit passing tirtigh it si-

s ~reterse its isolali ty, su sie haave
it itriter entire contiil.

WVe nisake tus icid sst:gnLtb of
sait irtîr os- soit -tedl, anst wîs'd

ims... ~ thiieu as befare statedl mn ns-tics to
Xet Us t-es-y Sts-Osg ignet, anti

<tir tihe arssastisc tic use SAt ms-gn (farîsseti af tin sisccts tir tisks
cf iron seisasateti Ly paiper, caiied lamsinrains), antd hîave cuir
svuitlsng attside ai isîs. Butt usstcaid of s-elyis tupan tise uiag-

rietiss of tise cas-e anti tise attrac-tuons af tise fieldi as geceraliy
stsppased anti as aur fis-st illustertion wous- shoaw, tviclsey tise
thse iran core ta iseip the uines ai farce acrass tise space betwçeer
tise pale spaces anti ta cancentrate thiscîi nsead af hisang isemt
scatteret in space. It is faims- tisat a ioap ai iie iaving a cuor-
s-cnt passiusg through sut will tend ta set iseif at igist s-uuiles ta
tise ]ries af magnetic force wiicr place- in tisets- îatls as it is iri
tise case ai tise armatuare belween tise paie ulueces. It is tupan
this hast, that tise actuon afi mntcsss is basedl, as the isola- as-na-
turc ss not nearly as efficaent in action as tise athe-.

Tise l.tw i5, tisai any luis-ti oi %vire i:arYang a cors-cnt ill set
itsetf so as ta encltose tise g.c-c:test nîuîaîbe- of iiiagnetsr luntes, :utoit
tiais is ait riglit angles ta tiselisses ai for-cc. Tise dsrectuion wivscli
the hoap wuli talke in moriang ta enclase tise greatest nîtrtiies a!
lines <teperids upan tise direction af tise cuis-s-nt tiss-ugh il, anti
tisis gives us contrai af tise matas- by ntaktng ut revalve in tie
direction îîe wtis, acco-uing to tise d-irsecutin sec senti cîlsrent
tisroîîgi il.

Tise différenit loups on tise arsmatture arc brutugii oîst ta Seusar-
ate capper bars, instsiated fronss caci atîser, ana Iltagetlier fs-as-
ing a cylinter or cnnisntltatar, as it is calleci, nus wisci the
bisies canveying tise cus-tcnt Test. As tise segm-sents îitss~ tn-
der- tise brîsies tise cols cannecteti wtt tiseun reccive ci-s-nt
antd tend ta set tieseicves .ît rigbt angles as liciare statid, anid
wiser tscy lias-e -cc hsiiis tiscy pats fs-arn unuier thse brushes
and tise nexst cail redeites tise cusrecnt and- proceeds in tihe saune
manne-.

Tis, in simple language, is tise apes-ation ai tise cecrtc matas-
af sa.dtay, and it %vas deenscd Lest tauas tise mnagnetic illustra-
lion at fisst as mast peaple as-e famsiluar sv:iî tiîat, but thse otiser
is not so0 fair différent fs-rn it except an inakoing a nmore powe-foi
motos- tisar is passible by depcnding soieiy upors tise magnetic
attraction afi mais.

In ariotse pape- ste may go iat mare detaîl ini titis malter,
and give mas-e attention ta tise regîsiatian ai sîttrs, ansd ta tiat
bogbear ai tise student -ctintcr-lecro- motive fOrce.-Aineri-
cari 'Mchianic.

NONTREAL JUNIOR ELECTRIC CLUB.
Tise 'Montrent junior Electric Club, st-bse mueetings isave bcen

duscaritinued duririg tise summer monîiss, w-ill hoalà tlius- fis-st
meeting an Sept. 3s-J inst., at No. 6 Richsmond As-enue, %%-lien
arrangements as-e tas be matie for tiesr n-as-k dtsnng tise caussng
siinter. Tise Club wilhh sad a reguhar lneettusg ev-s- Moriday
evessintg at 8 Il. ni., untii fus-tise- natice. Any persan ssiing to
become a nsember af titis clu iusay s-o so by send-ing ini tsei-
applicationi ta 'Mr. E. W. Saye-, No. 6 Richmotndi Ave., MoInts-cal.

EvEitY IIAWl ColNVENTION OF TuEF CANiiîL5N Ei.ECTRICAI.
ARSOCIATION lIAS iIEEN A SUCCITSS. TutE COslaNr ONJ IN
%MONTRFEAR. PROMISES TO lIE NO 1E*XCEi'Ti<iN TO TIIE 1411.L.

Scl)tetiilber, 1894
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IUJýGTIIIG IViiLWPtY DEPfRMMENT.

NEW CRI14NEY AT TORONTO RAILWAY COMPANY'S
POWER HOUSE.

ýVe presessî to otr tenders liercwvithi an illustration of wha1«t is
clainseid in bc tihe t:diest ciiiicy in Canada, ils hecigît, being
250 fc:. Il lias rcrently becu conmpicecd a: ise power house of
tise Toronito RalvyComnpany, imitser superintendence of b1r.
Jassscs Ilill, nuid %vas cosssssenced îluring the e..rl' part of last
Match. Excavatisons were msarie toia cicp:i of 18 réci: t is ich
psoint solid rock wvas struck. Tite cgincrcte founsotioi, 4o fet
square, is bul: on the rock, and %vas tapered up until it siood 24

Csii>msKy AT TORtONTO RAILWAY COMSA'ArvS 1POwstIC 11ILos

feet square nt the surface of thse grotind, wliere the. chimney
proper %vas bc4un. For thse first 5o feet thse chimne>' is square,
tise top wisici us iS ct 3 inches in diatneter, being capped witb
cas i ron. Tie inside disimeter is 12 feet. A iadder made of
u.sisaped irons is pravidel las a mens of ascending. the ends af
the irons being ancisored in bricLK$Jhc smoke from soooo
horse-pnwer osf boilers can easily bc carricd by this chiinney.
At excellent vicw of the City of Toroatol is afforded, front is
pinnacle.

THE ALDERVAN'S DREAM.
TuE aldennsan dreamed tia lie was dtad and %vith gteat feair

and îretsbling lie stood betore the peariy gates, and knocked
ever Sns tttidiy.

ICotse it dtis ante-room," said a vaice.
The alderman obeyed wiîis thse saine alact:t he had aiways

slîown when on cartih he was caiied inithe ante-roomnto partici-
pale in a star chamber session. Mrien bie saw an immense pair of
scailes andl ise cierk cf tise court dressed in white, îs'ith a pen
interrogation pointcd bebiad bis car. lit treasbleil, for he re-
alizeui tisai bis tlsme had corne for wveighing in, anti, as hie carried
no weigbits in his pockets, he stighi be found %vanting.

IlWiere do you camte fromt PI isundet-ed a veice, aow no lonsger
Mild.

IFrosa London, Ontaio," replied thse qualcing alderman, as
ise thinked bis iucky star that it 'vas net Hamsilton, for la tIsai
case ise %votsd nat have s:ood any show a: ail.

IlWhat was your course on tbe eltccîrk raiiway question?"
The aildcsnan'b conscience suinte lsim, yet ie ianagrd to re-

ply, I 1 vanîcd cbeap fares."
Iis tisat ail ?"I

WVas tIsai aitl! The aldernian %vas going to laugh autright 'but hie reissenibercd whete he %vas. «"N,'o," Se replsed. Il1 wanî-
edia ercenta«ge."

Th cirks pen wts worling ike ightning,. '-What tise?"
"Mlilc.tge," axsswered tbe ldr nuna.bashed and beginnissg

to ted aIborne.
Tbe inan witb tbe pen %vas leonking black and putting doivri

marks equaiiy somsbre. "'Wizat cisc do ycsu wvant, pray «? i He
%Va$SsarcaStic 15oW.

"iecamîsany to stspply the paving inaterial."
"Go on."
"And in suppiy ail] labor."

"Atnd pav or tepatve wlscnevcr the ciîy szaid se."
*"Anyî1ssinp eise."
~'«eII)ycs. 1 wanted the line te ru.n past sotot promising rital

estale that 1 ewned. 0f course it nicant cressing several rail.

ronad tracks, but thcn yu kiisu'w il would have increascîl tihe
value of illy propcrîy-."

INotlsing cise, i suppose 1" asked tise wliite-tobed scribe as
lie preisared to cat up accounis.

Il liî on," cried tic aldermian, as lits bosom sîvelied tritis
conscious pricle, Ilt wanted tise comisany ta et-aploy anly hante
labor, and sî'otk tiir msen oniy ten isours a day."

1 gDdyou dIo tisai because of your love for the working mn
ofor vtes?"I
The aldernan svas candid. He knewv il Nas a flot tirne for

levity. Votes," ise rcpised as hie hung his iscad.
"Look isere, aideitu.in," spoke up thse book-keeper, "you

want neither heaven nor eathl. First cievator t, thse Icit going
down. Nexi 1 "

And tise alderman woke to finit tise cotincil in fusit session.-
London, Ont., Adversiser.

RAIL WELDJNG.
EVERV Street raiiway mari, says the Street Railway Gazette,

wiii fel an inîtrest is the expcrîntenis 150w being tried ina dec-
tricai rail wveiding. Aside firom the sssppased advasitages whîch
il wili give -ts against ciectrolysis, it wil have inherent advan-
tages of no mean imnport. Could we bave a continuons rail the
ilctis cbarged to depreciaion an the booksof the company wouid
ccrîainiy be divided by hait. Tise casafoit osf the passenges
vossld l>e incrcaseci twafald, asnd the traffie wvould on this accounit

bc largely incs-eased. Grenier speeds wauld be possible with
the sanse factor osf safeîy and a Iower factor of expease. The
flrst comp.sny 10 realize ail these benefits ta their fuilest extent
wvii undaubtedly be the Nassau Strett Rniiway Comipany af
South, Brooklyn, whose operations in the raîil weiding line were
iiiustrated and described in a recent issue ofthe Gazette. It is
contesnplâted ta wcid samethisig river 3o miles of track-all in
Kings County, and over the whole of wvhich ane niay ride for a
sineic fare. .The Nassau Company ev;dentiy means business,
as ilus sparing no expense te snake their roadbed the best tbsat
can bc: made. Among other extraordinary expenses that they
-ire puittifiR tisemselves te is the rail welding, wbich ive under-
stand casts tbern $3 per weid for the weldsnq atone. Nav, at $3
pe %veld the extra expense for this atone will ansauint te over
$s11loooo per mile. Howevcr, if the welded rail proves a success
this ivili be sîoney wveii invested, and wili pay for itself over and
over again in a feti' years in the iessened wear and (ear of roiiing
stock and track.

SPARKS.
ht is miasitd tat the Wvinnipeg Eicctic Street Railway carried 393.000i

passrngers dijiing Exhibition %%cek.
Tise ernployecs or tise Montreai Street RailwayCompan>' held tiseir annuai

picnicat Soier Park on Thursday and Frida>'. tise 29t and 3osis of last
niontis.

bIr. Wmn. Hossace bas been clerted president of tise Quebec Street Rail.
way in ptaccof thse laie Mr. St. Miche),.tami r. Gaspatrd Lemoine succoeds
Mr. Hossace as vice.prcsidess.

Tise MIontreal Street Raibvay Company' bave reeaîly placed on tissir
lines special smoking ca-rs for tise accommodation of smocems Tise> are
saisi toise welS patranized and npprevited.

It is repriried tisai tise Canadias Pacifie Railway proposers to use elc-.
îrscity for moving its trains over thec Rocky Niouniain division of tise line.
Tise meiisod is 10 bc tried finsi ai Kielcirg Horse Pass.

Tie City' anti Suburban Street Railwây Co. bas agrerd ta accept a bonus
of $5.oo fromt the Town Counicil af %Veston. Ont., for tise extension of
iisesr line frntrm Toronsto junction to tisat town. A by.law will be submittesl
tu ttsc ritepayesat an errl date autisorizing tise Council to grant the bonus.

Thec Csty Counicil cf Guelphs. Ont., bas granied a $o years' franciss 10
NIr. George Sleemnan for tise construction cf an electrie railway along tise
streets osf tisat cii>'. Tie necessar>' legilstion v-ill be obsaissed as Solon as
possible. antd work wilI. bc commentzd carix nezut spring. It is probable
thss tise lne nia>' bc extcndet 1 conneci susti tise Galt and Preston electric
railway.

Tie fitit Line Railway Comnpany, cf Montreal. are making prcparaîions
10 proced wiitisheir pro ected Une. Tise route for tise eastein section of the
isiand isalready surveyed. wisicls will bc tise first toise construeted. Tise Une
wii %tari st Hochselaga. follow tise sisores ai lie istand iorSauii au Recollet.
andi tien macen aeul acrois tise issand t0 tise C. P. P. tracks ai Hochelaga.
''ise elcs'ated railway titrougis tise cii>' will bc built tise lai of all.

hI bas iseen reporled duiing thse pasi asonli tisat tise Grand Trsîni iseit
li e around tise clity cfToronto would sisoni>' bc convtrted int an ehectric
roand. iantist am. ngcments werc iscing matie for ise change hti i ernti
fromn Mr. Edmunti Wragge. ise local manager. tisai tise compaxny has, isen
considcring tise qestion but no decision bas as yet been arriveti ait. owing
t0 lise greal di;leulty in adopiing the cleciric systein on accounit of tise
numerous srairis between tise Union Siion and tise Don.

ise Toronto Railway Comspany' have Iately pîst n operaian threc <leetric
street sprinklers, consisting ot tanks isolding fromi 2.8oo 10 300 Calions Of
va ter. anti wich wuit) sprtnkle wiisot recSlling. about ten m.iles of tratel.
Oniy ane traek il; sprinkied nt a timte - tisus tise sp"inkcler doles net reqisire
to be sisut off uien passing a car on tise o p peite traci. T'Me City' sup'ýl1es
%waîerst ie sprinklensfrce cfcisar. Tis tanks.ire filied in -àutt ive
mninutes linte. (rom large bydrants specially placed fo tise !IsurPte al tise
endis of tise strcet railway uines. Tise witib cf roadwsy !..prnkted is *bosut
%6 anti ont isal(fé<es. Esgisy mites of %rack per dx>' are sprinkled ; râcb
route be6ig sprinkled four tinse per day.
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Electrie Xining Locomotives, Hoists, Pumps,
and Xining Supplies.

Electrie Railway Motors and Supplies.
Electrie Power Transmission Apparatus.
Arc Lighting Apparatus.
Alternating Current Incandescent Lighting

Apparatus.
Continuous Carrent Incandescent Lighting

Apparatus.
Generators for Lighting or Power Circuits

conneeted direct to Engine Shafts.
Three Phase Power Generators and Motors
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We manufacture only the most modern and perfect mach inery, and
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TBADE NOTES.

Vir .ninMaîaeTu Coaaajaany recently si%.e à ten-lon ily.svlaccl
for the newv ssa-trr works raaar tSrapbsk
?ir'ssris. Woi. Kennedy & Sans. crf Owa'n Saunai. hâave shppcril $io,aCbo
warila of siiàcharrery ani castanrs for thlck-gat at. Saraît ýji. Marir.

We train iliat it si the untintIon of a sscli.known Anicricnn carnil.tny ta
ettzilisis in casnada. shortsy *n. factory fur rlae naaintaf.titare of accunirai.stoms

*flice Cnn.tta t Gtars ( nt Le.iea Co. h.ive sceintly reecçicel front thse
lToronto Rrsiiway Co. ni contract for s.2S si. la. getiecantor. The niariie

' liac lkrtrarut V.aizinr %Vorkn Coisiapany hânve rtvcently r-tertil in tire lposver
ivoue u i lie isVonTS lt4aalw.ay Consspaarby il large engilse <f a.oa<r boise
power. valurd Rt S25.o.
vlla extensive narnaf.ctory of ilii Sieinens.llnle Ca., ai Ciaa a

irrr daaring ste paîtt nionth. Thre conipcuy have semured othe 1îrenke
tunal will as soan as p sable restituse buisiness on ri arger scale than lirere.

PAtess. Johan St.'rr. Son & Co.. of Hiaifiax. Nova Scotia. have assari a
new cataloguae of convenient saz* Civing iliustral<aas aindi ful oh rticailars of
iacîr tIn iqae tic*iiet)[aones accoara panarsi Iy ri aataaber of testinionksl letirrs
fmrn its utao these s ruuruns.

In tiae last aaranibcr of tIar 1Et.veraaac.%t. NKws thse statenient was mie
lint tiae tasvn of Cneton Place lasaci maitlaarawnr its otrro a nuras of
$2aoota sîî i . W. Ness & Co.. of Maratrei. Il li since brea

Isîrnet abiat Nmsrs Ne&% & Co.. lit virw ai (lae (naial iflicarîries sîhic
Ihey "Ive~ ft-etntly encouiteerrcl. reqtsacatecl thse tassa arrtiaoakaes Rot ta suiii>
rait ile bonnn ljy law toa nvote oif thei ra.ttyrs ai preeni.

An Oitswnalieîrr aiescribs ns a " porni ia car archritecture " a new car
Ijarit cranapletri hay (lac Ottiwa Car Ca. far tiae Troato nad Seirbaro Elc.Itrae Rilway. It a% oaf arovel design. îaalrited la eanmei shite wiîh peaock
leathbers t thea corneis anai galsi stars for ai barder lise an (lac panais. T'he
iaronogrona «. i R. is workecl upon encia vestibuie. Tie interiar ks o!
cleXi~. fiash ana ltir nAsae of thse ca~r 1Lahla Raach - si significant of its
treaaaay ils a ihiole.

As wii lie .t~en iay rcference ai aOar itivmriçing Moraims, a new ciccarie
concerro lias laceR tarieai at z46 York Street. Tromnto. trading tander the
nnnir ai *l'be Jours & Mice Lletrac Ca. *11aey prarpave caîrrying a cani.
plete finae ofi elec'tric stapliiis.nd niacitincry. inciudang clynantue. asnors.
transforncrm. etc. lU.rticulir attention tillh lac pald ta the repairang af aI
kands oferlectrac artus. nal aI worlc wiii be in chargeaofcotnpetcnt and
exl>rsvncesi ilica. Tihe comparry hâve sccîarr the agency for McDonouRh's
ciectric danaper and pressure reguatntr for steanta boliers. soinething entirciy
newý ust ths lin. andl %bey havse letters irao receat piarchisers staîing that .1
saving of fraita 9 ta t4 per cent. Lits been effécte in la thir fuel bIÀI. ia
asddition ta -ssstinrs sicady and uniforîn prmisare. sa uîcairable ta ail
stenti usersa n csprciaiy citcrie planas. Thse naemncrs of tiras iarm have
liait seclvents im sersenc ra tris lettic bausiness. and we atiticipatc a
pacuiserauls futture for siae conapany taRder ticar mlanagemnent.

It ks csjrrentiy repartei tisai Mr. Tisornas S. ll. civil anad hyriraulie enagi-
nier?. has lacca eng-igeai by local cap:iaiists of hianialtan. Ont., ta repart an
the paasabahîty ai uaiining thse issUe? power nt Chrduke FaIls for electric
lightiaag lmrlaosms

The Bell Telephone Co'yOP CANADA, LTD.

iaANtrACTaJaIasMai AtAit) Poia ".LX mvmacV aauSCICarraar OP

TELEPHGNIC gUior ELECTRICAL APPARATUS
LIN£ MATERIAI. AND SUPPLIES.

WVili furiish tendiers farsrappiying Varchouscs, Public Ilualalngs. Ilotris
nni l>welilrgs witlà

PRIVATE AND L.OCAL TEI.EPIIONE SVST-MIS,
IU RGI.AR AI.AIMS. 11l'TE?. ELEVATOR ANI)
OT'!ER ANNIU NCIA1'ORS,,7IOTLI. ROQNIr ANI1)
VIRE'CALI. llEI.S. IZI.EC:I'RIC 11EIS. PUSI-
... .. .ItU 1-1ONS,. ET1C.. .. .. .. ..

%Viil lto furnisi tendIers Ia Citas. Tassaits anal Villages for lFiaRiz AI.AatM
ANI) I'at.ct< PIA'rtoa. %;STKM%.

Cra.11ar' tr-llb<- (a.nilàd n usj',>lcatin.

I

EDISON& SWAN ELEUTRIO LIGHBT CO. Ltd
LONDON9 M NGLAND

Dynamos, iVotors, Arc. Lamps,
Incandescent Lamps, Rosettes,

SCut-Outs, BrPanch Blocks,
Tumier Switches, Snapv Switches,
Jack-Knife Switches, Storage Batteries, <

STransformers, Rubber Covered Wire

EVERY DESCRITION 0 F :ELECTRICAL :MACHINERY :AND ELECTRICAL SUPPLIES

JOItN FOItN, ftgeeni, :650 Graig Street, Montréal
Plsase mention thte CANADIA'd ELECTRICAL NEWS when corresporading wlth Advertlsers

SALES OEPARTMENT:
M' *TREAL:

Bell Telepisone Buailding,
367 Aqiaclttuet Street.

TORONTO:
MIcî Tel:pisoae Building,

37 'feerence Street.

HAMIILTON -
Bell Teleplione i1uilin'.

HiugtISon StreLt

OTT'AWA;
Bell Telephane Building,

Qtaaen Street.

QU EC :
lI Télephone Bhailinrg.

St. Jahns and Palace Strects.

WINNIPEG:
Forrcst Block, Main Street.
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SPA RKS.

l'ie V.allsey Tt.lepsinne CO. have sIeCItItit tu ex
lentd ticr fine t0 Dtglsy. N. S.

A new sclsepione fine fins iscen lsait in oîscrnîin
bl-wema itrockviiieasnti Allîcia. Oni.

'l'ie Crosacas Car M tg. Ca.. of Coourg. Oui..
aire biinsg tars woîk sisops. ;il a t'est or naout
$20.000.

'Ille ralpaycis or ll3mceisritipe. ont.. 111sC ar-,
neitit a %sy-la.i.alhorsîêtng the Losincai te pusrcli:ise
an clectie liagit platl.

' rUiglit Ileaiand Power Co.. of Newniaslccl.
Ont.. aire said lu conlemîiale lte surcitase ortan
incandtescent ligisia planat.

The~ contract wih the Hlamilton Light ansd
looser Comaspny for liglating the streets by rlec.
tricity bas1 lacet rencwesi for anioîher Venr.

Tise sovan colinci% ci Newmastket, Ont.. fi axs
Ing for tentiers for ceineri sîtrel ltgiting for i
terni, o tive vertts. 21 aic or 100 tiacnsiescnt
iigisls aise rcsluareti.

Tihe antiasai generat iîsecting of tharclsoIaIers
of lite Gît,.ît Nontih WtV sînail ITtktgraî>is Cosstîany
wili bc btelli aI the cotaaçsalny's offices in Tormnto
on %We-dntsday. lthe 2611* insl.

Tihe Buîckilnghams. Que.. councl. wsii!> ont is.
sentitng memiber. lias decided lu) suatl n isy.law
t0 Ille ltepayerst 10 ie then neccssary anoncy
to purcsase an cleclric ligistl sant.

'Iie ciecîrie iigisl plans lil Ilrt Arthusr. Otst..
ownea! by thse Port Arthsur. AValer. Ligit ani
Ilower Co. was cirstroyed by ire a fosînighl ago.
Steps have: lacen talcen t0 instailla new plant.

The Canidian Genemal Elecîric Conmpany have
xs.vsrrti a contrasct la furnisis the-roronto Railseay

CcsmIpany witis a 1-400 Il. p. clectric poweer gener-
itor. This %Yail lie %s swa-mmoth machine. and

fwiii weich nlot ir's titan Se tons.
Tiseetficrailway betwecenSt. Siephrn. N. B..

anad Calais. NMe, is nenting completion. Tue 'sires;
have laera slrung and thse gcenaier piart of thse
track is laid. Witen compcci tise proniters
Cilîni it wall bc ane o! lise bLtl equaprct roands lin
Canta. I

At Hate Rieve. on Sîlîara Augîtît 251h.
was heiti tise t611 annotal Risoce islains clans dira.
ner tcndered t0 lte rlecîrical fralernaîy l'y tise
Amecricnn Electracal Works. As u>n former oca

sions lisere was a large aîlerasance and naucis
en3o)ynseni.

AI lise annual meeting uftheis Ncw B3runswick
Electric TeIeprnph Company held as; Roilhesay.
N. M. reeenlly. lise fcslowing directors ¶ere
elecîed - C. %W. Weldort. presiden, ID. t:._ Daw.
son. secrelairy; T. J. Ainton. . Tuckecr andl
D. M. Suthierland.

Tise V.mncouver ard WVestminster Tramway
Conmpany is beinr ofiered for s.sle by tendser b1 tise
Montrent Site Deposil Comapany. Thar inc
catent! lisroaagirut tise City o! New WVestminster,
B3. C.. andl itween sia csîy and tise city of Vàa.
couver. Tise date linstil is lise 241h of Noveanier.

Tise council of lise village of Hinîonisurg. Ont..
wil sisorti» subnaiî a proposition tot Itie0Otawat
Railway Conmpany for thie extension of ticir fine
t0 lise village.- As lise rigist of way as )et toise

saccuted anad tise question ni., n1so be voieal on
b» tue r.alcpayers,it is nul probable. shoulal an
agseemenl be renciseal tisat she serk of zonsrac.
lion wiil be commenced tis ye.îr.

A company has been tortned at Rat Portage.
Ontl.. t0 devclop tise Assiniboine seater polver nit
lisat plaîce tor raagnutacturing and erlecîsîcal pur.
poses. Tise sciserne is well radvanceal. andl an
ofier 10 furslish tise cal» of Winnipeg sis g.ooo
horsc.power will Lx- subnilled 10 lsa councilii alan
eariy nmeeting. Tise elecîrepse will bar trans.
mittea te tise ciiy by a hevl nsulatealtaire.
Tise distance is about 50a maille.

Mcssrs. NV. Rl. Brocks. president . F. A. Nicis.
oIls. Reneral manager; George A. Cox. R. )afiray.
H. P. Dwîgisî andl Httg> Ryx. o! Toionto, coin.
posing lise iioard of Ditectors o! lise Canadian
Gc-ncral Elecric Company reeenlly snadt a visit
of inspection 10 lise coanpsny*s worlcs aI London.
Tisey were sisosn caver lise premusesm by lise local
marnger. ?Isr. C R. Hunt. anal expressed tisent.
sehves as weli pleascdallaîi tise appesar.z>e of lise
warlcs.

*Iise Candiat Genemi Liecttie Compansy tair,
repoîlesi Io ha.ve isitietl a 'sait te sccovCr pasylînent
for sinsurc nnsi Incantdescent ligitang plaint salai
a ycar or tsu ago t0 a syndicale of cilirens or
lort Dover. Iis îsa riil lie site intention of lthe
owsnets ofthlie palant whueîî the ase renchs.ts site

courîts. 10 aci up as tiscir sirfence lhant they %%er,
intitîcil ta îltci.s lise pias on creressntsstions
' asife te tirent isy tse saiic agentliansai a:certain

V' watIcr lx)wetsitîsatliaoi maies front UIl

traiilsg exîsnse for îsawer. liîsbselttsntlytlte I5ur.
citastrs etisîsloyed expecrts l0 examine t walcr
power nsci lhry have repsorîtl l i I s snsuf.
licirsîl fur tise plurpose. 'lle ase will grobabl»
liarnu pon svhether any gsaaranlce was given in

*îtesia ws t' .île il an turcuic10apra
Ihe planl. inIhaasnco scs g ane

POSITION WANTED.
A Csst t lsas ~V ast ~>It îKîires. villa

esesieîce o9yeasa, aoiett fur a l'eritnent Mstuatlsit
hooss sicasty sss.a Lest aitretesences. Adsiss J.bla.*
,a8Sysssss Sîseel. l.A)nduns, Osat.

SITUATION WANTED,
Asa ]achintst or Engineer; cain prodaict good
refcfCflceat; atrictly tensperate. allette

"D. D..>

3 Dia> alt Place, Delodimier Ave., montreal.

~'rnunTAGIlT MR11
: UBJEC'TS -:

i. Plane anad Solid Geometry i.No. 1
il. Nechanical Drawn J nsWing Cosasie.

lit. Arttlimetic
IV. Algebra No.2
V. Georccir» J lhiaiical Courte.

VI. Taigosaoinetryvil. Nechaitica 'vil É1 sic*an d thse anginel o
:C. Electricit» ytgnt35 ore

Saroa sFOsa CssaCUusa Tri

CAMADIAN SCHOOLOF ENGINEERING
Canada Litle Building, TORONTO, ONT.

FIRSTBROOK BROS.
Kitau St. E::ît, - IY>R<>)N2O.

ItAt4JVACTUR55t% or
TOPPINS,

SIOB-BLOGCS
Ai51b CROSISfNMIS.

WVIT< FOR PAIIZICUhIAUS.

ELECTRIC AND CAS LIGHTINC
Notiice 1% iseselsy jave liait the tiait fosr seecivinz
tendecrs (,). eletitie ats4t KO> litiiis Andis etsciskc ij'st

pl~ant fic tise City .,f iTomostu h:,~ [seis extesssîe.î çs.sss
aile ast .ét retsier t,, tise selis or Sc.t,.I. of's *

WilidàiA il e5'ss)ii iiitCtlIn arse 1st.lesl 10 oisae
notie.

W. T. Ns1EWIrl,
Ch.tiusssai Coîstisitsmoas lF1satîid t.ijmit.

Taonoto., Aauut 23111.t 8çi.

TENDERSWANTED
readesm will Le te<re,>esI 1-1 the ousis aat sil

SATUR>AY THE isrts o» sEliai.ilER, 1&)4<.

ELECTIRIC LIGHT
fis. lihe Toias ns Osangervitie for a terni cf tai or (ive

yeass Tise cosmmret Wel ist% the>e csssssa i stss
osa lIse 2t51 .sfoctoe-c a . Iliont m.as canaLe ooissi fsroat tihe saadrsjset aia jetasssa
nains fustai of tendier.

Tise lowesl osr any tenader flot neeess.srityaccl test.

JAIiFS MOlRItSON,.
Clssir.zain Street iinasa C.sllsssstlee.

Oraaigeville, AiKast -ssî* %89t.

THE MANUFACTURIND PLANT AND
STOCK, ETC.,

(LIMITIBD)

FOR SALE BYTENDER
Tendefs wl

1 
lse teceisesi iy tise tans!esstslt isait

MONDAV %FwTttl ri rat ai o s. oçt. sao.sss
for tis saas t sof lthe ti.îtsafacttarsnj pl.ant ands -tock
andi seat '.e or tihe zeslte ot star lleliasss .Ietrit
?.ifsg. Ca., Lusi W~aterfurd, Ona., andi sassslssg ofit s
fotlowsng, a% per insetsaory:
STOCK AND IsIACIIINIFltV-

Stock in toussdry .............. $S iS.oj.84
Stock isa btcksnsith hil..... .. .... Y1741
Geasesal ceticat sîîpse... .,574.35
Fltectrical alr.sttu% ira cosatse oaf
,costrucson..iasd sare .... la. 84ý17Stck ins wàrehsuse anira b ond.st 6S.is'

Office fssalsres an.! fsartitis........ 683-SO
Stock is machsine 'iaots.. ......... 3,14"i 3Saock of cci1, Weooud, Ce. ... 861

Matclinery .............. ..... ... k.a

REAL. FSTATF- 2S6.i.

Tot...................$473(

TF.RI--àS Ir cin. rsi, nr'1l iaiitance casn b l.
For p aticialasi Ap.y to C. S. Sc.STT. il lamc. St.

Sosti, liamiaoss, vin.. or on tst.ce> Vai,.i
Ont.

Tise isighacar sany tendes notscsari icesei
C. S. Scorr.17

YULOANIZED FIBRIE CO.
SOLE MANUFACTURERS 0F 11AR]

ESTA~LISIIED 1873.

D IILAMtZED FIBRE
la Siteets, Xlubes, Rofls, Sticks- and elqe;il slipes to order. Co1l, led, BlWack a2ul Grey-

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATE-RLAL OF TE WORLD.-
Fmaùiord: WILMINGTON, DEL. OFFIaF: 14 DEY 8T., NEw YoRç.

If you want to.... I
ANYHL N
SELLIN

to the wholesale andi retail hard-
ware mnerchants andi manufac-
turers

ANYWHERE
In Canada, you eau reaeh them
through the

CAA HARDWARE MAERCHANT
J. B. McLEAN CO., LT»>.

ruDLISttgas.1
zo roNr Sr. E. - ToOROT.
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STUDY ELECTRIOITY AT HOME
Ity o'a, corte.pondenç nmàJ llm c ENI Aîuîr . ae :,C In niton wilh Fire Ausîaratutt ilIuttrated inu j uly iuue of CAN,%A u FiAN 11. i A. 1 L wms. Carailata Fie.

Alternating and Continuous Current
0

m Motors
... AND ...

Transformiers
GOMPLEIF I1NSILAIONS FOR IIGHI OR POKER TRMEISSION

Gvt 0%11 lirkcs. &intl liar Nialt we là.ve to sty
Ikf(Ofu puînch.1sing t!I'twtltre.

ý,/ -7f- Li .F. sil. EpER & 60.

PULLEYS IMACHINE
MOULDED

STEEL RIlM
AfiO ORIP

m 60MlicooK, QE

et..I Kim Puisaye are pvactloally
unbre Stable, are lghter and eaeI.ron
ulhaft, and oet s*&me un oset Puisaye.

a
ANY 11TYLIE FURNIONED JIPLOT

SHAFTI NG,
HANGERS

fBRANTFORD,%
CANADAI

TURNEO IN ANV L.ENGTHB UP TO 28 FRET.
SAVINO COUPLING8. STEEL OR IRON.

PERFEOTLY TRUE AND POLISHED.
KEY BEALED WHEN DESIREO.

RiNe OBLINO AND RELsEqVOfjt OIL UKARgNOS. STANUS3
FOR BEARINO. WALL BOXIES. SPECIALLY MmAVV

PATTERNS FOR ECLECTII WORK. OUR SPECIAL
FAOILtT4IES BECURE YOU LOW PRICES

AND PROMPT SHIPMZ#NT.

WATEROUS

For imloor hghting.

THE EXACT ARC LAMP
Direct- Incandescent or AI*ernating Circuits.

IT 15 WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES.

... Do Nair FAIL TO SEE THESE LAMPS BURNING . . .

'qàwIN THE -%>

"GURNEY BUILDING,"

'Proit_~Ehl-i1Ditiorri
The Gunq-Tildti Co., Ltd.

irnerlac M.anILfactuters THEXACT ARC LAMP CO. OF C~ANADA
t ethe %V. E, Iish IlýuenMs John st. North, HAMILTON, ONT.

CORRESPONDENCE SOLICITclD.

j
i

}oz strIct I ghî ng

Ploaso meontion tho CANADIAN ELECTRICAL NEWS wher corresponding wlth Advertisers

Dynamos

L
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THOMAs AHEARN. WARREN Y SoPE;R.

Contracting Electrical Engineers

ÂHEÂRN SOPER

CANADIAIN REPRESENTATIVES OF IRE

WESTINCHOUSE ELECTR1C & .MFC. Co3

Slow Speed

Single and

Multiphase

Alternators

Slow Speed

Direct Current

Dynamos

and Motors

Electric Railway Equipments Complete. Transformers.
Celèbrated Shallenberger Electricity Meters.
Sawyer-Man Stopper Lamps.
Ahearn Electric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

~'' The Westinghouse Alternator is th____ nao

NOTICE@Of its «type iii which the Armature Couls are removable
and may be kept in stock. Couls are lathe wound, thereby securing

the highest insulation. Ail armatures are iron elad.

FOR ESTIMA TIS AND FUTIRJFRI A TODDRESS

AHEARN & SOPER -OTTAWA

Pieasc, mention~ the CANADIAN ELECTRICAL NEWS When CorresPobi.dlng with Advertise-J

Selitciliber, IS94



ELEOTRICITY

FREE APPARATUS
1hi IAm.% AIkR'. Cou,."e in otlier tr.,dc, %Il

Incluiling ilà.ýnicgt In«uatio, In MatIienutic. a
se... SeI fii1(or R ECru 's,în. d ult. o uÏ

*Mt 4ulbI The Crepnec boe l
usra eco, 8cianton, PA.

THE CALVANIO BATTERY WORKS

%45 WFI.t.INGTON ST. %. . TORONTO

eSECONI).HAND*

ENGIN E
IN (1001) COND>ITION.

FOR SAL1F l.U

50 H.P. Cowliss
50 ' Automatic Bail (American)
60 46 " Leonard-Ball
650 "6 4 Arrnington & S!ms
26 "4 ' Westinghouse

,-REVIACRI) Xl -

ROBB-ARNSTRONG ENGINES

RGBB ENGINEERING CO., LTD.
Amherst, - Nova Seotia.

Little Glaiit Ttirbirles
"ATHM '%II'EL,% Pobe ALI. CL'Rfl>ý

fHORIZONTIIL OR VERTIGRUI
%Wntcr WlVheI Governors, Michine IDrcssetd <;càrsýe l'ulcy3, Sh.Iftllg, liangers. Etc.

Irrite. Ihs C<itniugft4p fied Gent 1.it.

I Ml NTALJ. G. WILSON & Go., GLENORAf, Ont.

THE TA BlE PL[911 S NURNECO PN
Head Offce: ~

LONDON.

JAME11-S [.AUT,

J. H. KILLEY. Consulting Engineer.
Subscnbcd Capital, $200,000.

Thvrep sr cen.

.ta.: tu lurlu. Ih Iray
toi. krîo' dti >ur aie
riglit. liavey>orî, l.olcr
iti.s'rceii andi nerut r.
Our' 1,ulicy caserm tihe
lis r. ofume in charge
of boiter. sriîlout any-
artdiuiorrai charge.

0
JOHN FAIRORIEVE, Chief Ina pector.

Full Government Deposit.

ELECTRIC

WATERWHEEL

GOVERNOR
PA TENTED.

Variations in spred de.
tc:ed by fast running.
sensitive Govesnor RatIs.
Gate movcnient insiantly
set in operation b>' edc-
uic Lurrent. Quick and
powcrful action.

Write for patticulars.

WM KENNEDY
& SONS

Down Sound, ont.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
KINGS TON, - ONLf RIO.

Locomotive, Marine and Stationary Engines

AkmdMuioTON & ;IbIS IacuiS SPEFLu FN;îxi FOS: EuccRXIC IAGIT P>LANT. u-rc.

Ile C-tnudin .OcoMOtive SrErine C. iit.ciinso Ontario. have the exclusive lirense "CYCLE CAS El
for building out Improved 1 atcat Iligh Sped Engine for the Donijnion of Canada. and are fur- IMPULSE EVERY REVOLUT
n~isrd by us with dr.t%%ings o! our lati improvenients. 1 a separate pcmp. NO St.

PRtOVID-lcit. R. I.. Nov. ith. 1889. (Signed> ARMINGTON & SINIS. Descriptive Catalogues of the above

Plea» mention th~e CANADIAN ELECYRICAL NEWEI whon correspondlng witIi Acivertlsêre

GANAVIAN Elàr=CTRICAI, NEWS september, IS94
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PACKARD le TRANSFORMER.

The Transformer can
be cut out of circuit and
a burned out fuse re-
placed without the use
of any tool whatever. .

NO SHORT CIRCUITS NO BURN OUTS

HIGHEST EFFICTENCY

PERFECT INSULATION

SPLENDID REGULATION

Vour trial order is solicited, and if any Packard Transformer fa-ils to -ive ENTI RE

satisfaction, we wvil1 allow full credit.

PACKARD :LAME : CO.
Plase. mention the CANADIAN ELECTRICAL NEWS >when oorrespondlng with Advert!z.re

september, 18% CAeADIAti r=1113CTRICAL NEWS
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Ce Wu H E NDERSO N Mauct__rat~ELECTRI CAL SUPPLIES.... .... ATSiLt UN tSI I E> FOR..

Wiring and Installing Complete Eleetrie Plants

Exî'î~tuMi:sî.~t.Ai>.-ît Bl*.,Mdîî~,Pttkt" eury Street. .. .. ..

LAMIKIN PATENT SEMPIPE ADSIE OEIC

(. ID 03,%<> Goods .St ai<em i ,ap
t ý "a e .. 1t' F.sTA.I'iEi AX SOIcT'33..\T Ix CA!"AI)A.

Catiadiari Niqîeral WooI Go., LId. - 122 Bay Street, TORONTO.
IL A&3 A-A ' 9 t A lV FL "t' ' Ii ~. Teehone 2376.

LONDON M~ACHINE TOOL 00.,

lVachinist & Birass Finisheirs' Tools
4. 1. 11L)iIÇ ('.,rz lqTJOT. ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON, ANDJ PORCELAIN CO.
. . .. cane furnith therm Octuat bo ;y lei the worid. ae they are .. ..

Cai'bon Poilts for ail Systemns of Arc Light, Battery Plates, Carbon Brashes,
ANDO AIL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE UNES.

78 THE J. C. IumCLAIENn BLIEU CO. MONTREAL

THE BABOOCK & WILOOX

WNATER TUBE STEAM BOILER
1$ :Pl N011 .U1V IX <ADA ::

Siiitabte for ail iptîrposes-\Illls. Electric Lightingy aid Railways. Hcatiing, Etc.

Ovx'1,000,000 Iio»rse lPc»Nwelr iii lise

S;cnd for titi b>ook. Siu -Fice an appliewaian. qb lb.Fitil infomrnaxion.tnd Esinnucs furnislid

ilcad Offire: 415 OOFD0> R IER( LlINMNJE4L

.Eue G. FIjENGIlI Ciereral ftgeîit for Gaqada
BRfINCti OFFICEB: CIBSERONT0.

september, IS94CANADIAN ELECTRICALI NEWS


