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MAGNOLIA METAL;
-INI USE BY-

IEIGHT LEADING GOVERNNMENTS.
BEST AN TI-FRICTION METAL FOR

flih-speed Englne, DUnamio, RolIna-MiII, SteaMshlo, Raliroad, Saw-MIII, Cotton-MIIl, Paper-Mii, Woolen-Mlo
Silk-Milit Jute-MIi, Rubber-MiII, Sugar-MiII, flour-MiIi and ai MaGhlncru Bearlngs.

MfIONOLIMf iNTI - FRICTION Mb±TfML 0O0,
London Office: 75 Queen Victoria St. Owners and Soie Manufacturera,
Ccagfie : 41 Traders Building. 7 oeltîl tteN O K

Mfont Mani ffice:,. H. MfcLaren & Co., Agents._7 J2tad t'eN O K

JOHN LANOGTON & 00.
Canada Life Building, Toronto

.ELEOTRCYfîb, ENGINEERS. - INID - GONTRfiGTOR8
Complete Plants installed.

Plants requiring spe.:ial combinations of Electrical Machinery a Specialty.
CORRESPONDENCE SOLlCI.T3D.

"DIREGP-DIVEN " DYNAIMOS for large and sniall lans. SLOW SPEED GENERftTORS AND MOTORS.

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

Automatie Arc Dynamos and Lamps.A L LDirect Current Incandescent Dynamos.B _ L Alternating Current Incandescent Dynamos,
B___ Transformers of High Effciency.

Electrie Motors. Ail Eleetrie Supplies.

Our record for the past io years as Electrical Manufacturers guarantees purchasers satis-

faction. Ask our customers about cost of repairs on Bail apparatus.

.. EXCLUSIVE DOMINION REPRESENTA Tf ES 0F...

NATIONAL ELECTRIC MFG.

NHE BALL ELECTRIC 111111 COMPANY, LIMITED,
Incoporae4 182.70 Pearl Stireet,, TORONTO.

Co.

.T.zzcorvorate(l 1880W.



EUOE><E P. PligLUhl, Pmdn.joue CARit6ùq 5Sev, and Trà.

EuGENR Fe PHILLIPS BERORIOAL WORKS
MONTRERL INSULATEO WIRE W0AKsO8

J. BOSS, SON a Cme
UAHUFACTURERS OP

INSULATED
ELECTRIC WIRES
Anct I;Iirc for Masoaos

Offices, Magpsetsa tig4
Dipîam os.

EACTORY: 41)4 WI1LLIAM ST.,

MONTREAL.
Orders soliM,ld and c.-refully executed.

F'. b. Blox. 1496.

E. ORRL BREIIIIRUPI
CONSULI rNG

ELE-CTRICAL ENGINEER
Gradl.use in rElcical Engineering nit Johns

Hopkins University. Iai(niore.
è. .Adulremr: B»ltLrXp ON.

UMAHUPACTUItEIRS 0

ELEOTRIO LICHT'WIRE,'
Magnot Wire, Office and -Annunclator Wfr,

Rubber Covered Wire, Lead Bncased 'Wire,

À M \ TÇLEPHONE AND INCANDESCENT CORbS.

. FfiRMIDfiY OfiBLE8B.
RAILWAY FEEDER AND TROLLEY WIRE.

OFFICE AND FACTORY:

St. Gabriel Locks,MOSTEA.L.

DOMINION WIRE MANT'F , I*y.-TU'

Guara ~Pure Luke Copper of the highest conducm'îy crtWully drawn to decnial gauges, and equal in quality'and
finish, .n price guarantce lowcr than can be importcd.

Capacity: 10 Tons Per Day.
TINNED COPPER \VIRE, iMERCHANTS COPIPER \VýIRE

GALVANIZIED TELEPHONE AN))TELEGRAPH WVIRE.
Dttring the lAst yerwc ha-e inea-sed aur citpacitylor the maniufacture«o IRON AND >STEEL WIRE. or all si=. STEEL. '%VIRENAILS.STEEL. A.1> BRASS WOOD 1SCREWS. and ame nowv prepared *to, L11 ail cader promptly ait Icwest prives consistent- with quality,. Wben preparedta oedor ple.ase wlite us for Discounis.

CANAt)lAt4 BIJECT:R]014Lt 14BWS MaY, 18§3
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FIRSTBROOK BROS.

Icisau st. Raseit, - 1'RONTO.
mANVYjACTURBRSjt 01,

SIDE*-13-001<8

WRITE FOR I'ARTICULAIIS.

Tf1 E

Morse

Valve

]Reseating

Machine
i l refacein posi,

tion any valvxe
fionî ! in. Io 14
in. flat or tatper

Send for newa Cata-
loxue. ilh Ike

DARLING Beos.
'Reliance Works Montreal.

Strongest .and niait portable boiter in use.-

ROBS ARMSTRONC ENCINE,
.C-nta'n ni; mit thre best points or Standard Aunencan
liirý Spe Engincs and severai improvemnents.
l'rot. .Sgre*'a trâsght taine Govemaor and Valve,

«The Cofin «t1arotie, ArrmMropig Ccc sbhead Valve
Gear and Oiting Devions. Interchangeable Partu. Iler.
Cect Aligriment. Latte 1lcatints

RGBB ENGINEERING CO., LTD.
..linherst, Ivova Scotia.

COTTON WASTE
For Raiway. Machinist and Engincers' usts.

ErîEcrr L;oxo TO)C>c
VR KIECTRICAt USES A SPECIALTY.

-ARNOLD FENWICK & CO.
Factory and Office. MOA'TREAL.

CGanada LUmlberniaii
iUiist o ROTitiN Dy

-Cnada Laie Assurance [Ildg. - TORONTO. ONT.
Sztb-?rîPiens -$,.oo tryear in ad-'ace.

F joý antaêaticlarlot of lumnber, or haveon
.1 diaPase 0 ; if yau want ta boy or cltme

limitta >')Ou have a mill for sale Or waaî ta buy ont,
if you have a piece of secoaid.land mnachinery to dis.
pose oi, or evant ont; if you wat a situation; if youà
want an employce for any purpose; an inexpensav'e.adverîlisenîn under the heading of "%Vânted" or-For Sale" is the e-ulieu and quiclatu way to arc M.~iith w.at )-Pa W*Sh.

An advertisemnerr ini thre CAuNADtA LVuiSRnziAN ila the
cheazc n best salesrman )eu cari emplov. it as not
«oai l y on the road, but on ait thre rods ai once.

PE. Dixon k Co.

LEAIHER BELTINO.
70 KING STREET EAST, TORON TO.

Headquartqrs for Electrie and Dynamo Belting.
WVc ha~ve the followî,ng Leatlier Blts in issu in tlic works of the

Toronto E lcctric Liglit Co. :
One 36 inch belt 98 fcct long.

(Iuhs belt lias bemi in constant use since Auigust, z885, anal looks
good for anotiier test ytears yet.] Aiso

One -36 inch b)CI 10o fect long. Osto 38 inch bcit 1o0 fcct long.
One .36 inch belt 123 fcct long. One z4 inch belt s00 fc long.

Aind over i500a feet of 8 inch bclting.
Ail the above lats tire DOUBLE 111ICCNESS and arc ail givlnç satisfaction.

'Ille 38 Inch beit is Ille largest beit evcr made in liais Province.
,te follovint, Elcctric Companies arc alio using our lielting .

The Troronto Construction and Electrical Supply Co.
l'le BaIl Electric Lighit Go.
The Hamnilton Electric Lighit & llowcît Co.
The Niagara Faits Elcîrit Light Co.
West Toronto junction Elcctric Liglit Works.
The St. Thoîîias Electric Liglit Go.
Tlie Barrie Elcctric Liglit Go.
The Bierlin Elcctric and Gas Go.
The WVoodstocl, Elcctric iJgit Co.
The Manitoba Electric and Gas Liglit Co., Wirnnipeg.
The Godericli Electric .ifflit Co.
The aMarkhain Electrie Liglît Go.
The Oshawa Electric Light Go.
The OrangeillII Electric Liglit Go.
The Port Arthur Electric Ra.ilwvay Go.

fND O«tfIRS.
Vie are the only Boit Manuf'acturers In tis Province who can show

Beits of OUR OWNIMAKE which have been In use AS LONG AS FIVE
YEARS. We can point to, beits of our own make In THIS CITY ALONE
which have been In constant use for TEN, THIRTEEN andi even NINE-
.TEEN years, andi are SURl gooti.

WVcarc prepared lao furnih BcIts of inr size. two or thrc ply. of any
width. Every beit fly guarantccd.

'end forbiscounts. Dîxon's t3cltîrg Hand.Book niuited trcc an application.

Plleasc mention the EikcIAî. NFWS wlien corrcsponding %wîtl adîcrtisers.

A, AL! AN. Presîdent. J0.GiRAvEL. Sec..Trea. r. SCIIOLES. Mtin.-Directorý

THE GANABIAN RUBBBR CO. 0F MONTREAR
CAPITAL, $2,00,000.

MANUFACTVRERS OF ALL KINDSO

AND

___E.1 RU.BBER 00008
FiOELECJ2JUCAL PURPOSES,

- INCL.UINC -

BLACK AND WHITE TAPES, TUBINGS.
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltiîîgs, ail kzinds of Hose, P'ackings, etc.
Mould Gonds of every decscription.

WESTEZrN SRir NOs-t:

COR. FRONT AND Yý,ONGE- STS.,

J. H. W.ALKER, Manager. - '90R.0 N TO

-. 5
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KÂY ELECTRIC WORKS
No. 263 James Street N., Hamilton, Ont.

DYNAMOS.
For Arc and ......
Incandescent Lîghting.

KOTORS
From 3j H. P. ta 50 H. P.

Electro Plating Machines and General

Electrical Appliances. Special attention

to Mii and Factary LiRhting ....

WRIT'E FOR CIRCULRS.

NORTHEY MFO. 00COTBOT...
lr4lrallr-mlSO.. ONTfMRIO.

MANUP4CTURERS 0F

AND)

*- Fo' Grnae"ail Water Stipply
anci Lire .piotcct iol.

BOILER FEED ?UMPS AND PUMPS FOR ALL DUTIES

HIG2H GLASS PUMPING ENGINES
FOR HIGH DIJTY, SUITABLE FOR TOWN AND CITY WATE--WORM.

FINE- TB z TELEPHONES.
ELE Street C ars sadI AUATR

Stnard Mil TfÀephone
OU!R SPECIALTY ...A NDios

AtSO

Loc" exchans fitted us. Alli 11e matçriasppl:ed
STIL JULirt. Sept. Sth. z892.

T. IV. NESS. EsQ.. MoatreaL
DrAit SIR.-Ive n ap osa htyu

'C'e btC3 and swilchesacgmigus.o sts
Ifaction. I'Jc bave three sorts af i ches and
we finit your3 far rwefcrble. Thcre is now about
footy of your telephoncs in operation on aur Une.

ovr ne works well. and %ve intend ta use no
odac. Vours %ery truly.

TaiE MIEGASTic TE»LrpàlÔIE (.

WVnte us wvhen you want any:hing clectrical.
Ney SOCK-etâr, 3ragnero Bl,
switchei., An4ae«tor*,

We also manufacture Horse and Trail Cars Viréu, Bqer,
of evcr description. LaM& ui NIOS &C.

FfîTTE RS ON & OR BIN. T.r W.9 INal EShot OT
ST. 042'HII2R Es, ONT. EeiclSplm 79CagSrd OTEL
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STEAM ENGINEERING JOURN4AL.

Vol. 111. TORONTO-AND MIONTREAL, CANA1)A, MAY, z893. NO. 5.

DUTY TEST OP NEW BLAKE PUMPINO ENGIN£ AT stimcd, figures rit 136 million foot îmoincls, whichi is rit tic rate
TORONTO WATER WORKS. of 1.4 lbs. per hiorse power per hour. 'fi5 luhowce'cr, takcs thc

Tusz foUoîiving particulars takcr (rani tire report of Mfr. Jolin rnost favori blc view. As5urning tire actual coal burnît anil put
Galt, C.E., of Toropto, wvill he found specially interesting and in furnaccs of boiter tu be 50,693 potinds, the dlity woul fait to
instrujctive to cnginccrs and others. Tfite report as a whole is a soîncthing under 120 nillion foot pounds, and the coal to 1.68
very able one, and rcflects creclit on Mr. Gait. Tite peïusal of lb. perthorselpower pertihour. *itis onlyfair to note in this con-
it will rcpay the student. nection that the percentage of asli or refuse front tire coal is

The analysis of thc report mustbe vcrysatisf.ictory to the rcasonably too liigh, conscquently the commercial standard of

Nrv BLAKE PUMI'ING ENGINz MeU THP TORONTO WATFR-VORKS.
city of Toronto and equally gratifying to the designers and
builders, Tite 13lake Co., of Boston. We understand that Mr.
Keating, City Engineer, lias advised tire immîediate acceptance
by the -ity of the cnigine, and provýisiun is bcing inade for
another similar engine. Although the contract called for a
capac.ity of ten million Imperial gallons in 24 houms, it PumPb in
excess easîly tcn per cent. nmûre, giving a duty on an average of
114 million foot pounds for evcry ioo lbs. of coal burned, equal
to a duty Of 130 million foot potmnds 'viien a similar wcight of
combustible is considered.

Tite friction or internecdiatte resistance of machinery, including
atir pumps, &c., is less than :!o 74*-rse power, thus giving a very
higli efficiency betwecn the steam cylinders and the pumps.
'Flic total driving power of steanu cylinders, bath high and low
pressure, is registcred ait 6 12.52 horse power, white the resistance
of boti double acting pumps converted into horse powver r1tgisters
594-21.

The duty of tic steain engine on a basis of combustible con-

enigine for coal burnt uvoulci bc sotactwhcem hettu'een 130 anid
12o million foot paunds. The reduction, lîowever, of duîty ta a
basis of ioo lbs. of combustible actually consunîcd, is quite
legitiaxiate, and fui-ms . sç-icntifit- basis for comparative reference
of other engines and other performances. Tire report is quite
cîcar on aIl these points, and not toa elaborate, giving ail thc
essential and necessary deductions on a scientific basis.

Mr. Gaît has taken into accouut, we thinl, wisely, the resist-
aince of the pumps in lifting the :watcr fromt the well levcl up
tlîrough foot valves on suction 'Pipe, aiso suction ani discharge
valves, &c. So long as pu:nps require tliese, it is absurd to
disrcgard their rcsistancc, whiclî is aliways takzen ini azcounit
on the discharge side of punlps by the careful readings of pres-
sure gauges and the conversion by calculation rit fr'ictional head
in feet.

The pump valves, &c., are well dcsigncd, and contain large
ai-ca for the speedà rua at, and the allowance referred to above
taIlles exactly with the rcadings of indicator cards, viz.. io5 lbs.
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totalI average working pressuîre, wlucls gisvcs in absolute fric.
tional Iteat Of 242.22 fétt.

l>urinx> the tct tif tus <i day- t. t ttlsiîn; n urkcdi mîîîutlîl> and
Weill. I lie euglue, iviiiei 14 çrous uliîîjxuundi, direct m c t ng, i 1h
tw do <uîlîle i tloi; pui ps. apimimt tii be dICSigitcd 01 gond snulnd
lîrint iffles, a5ndl i i dtiless takc il% plice fttittg tlie l>st
anywlicre. I lie s x ipu> suw a specially gonil standard, % il.
go to 12 nmiltin galins pur day, ;d vî'th perfctionî <if dcîa1 ls
vîtîl cornte a perfect mîachine. lThe illustrationis of cigm le iil
assist the reader iii studyiug nid tintlcrstaîsding tise machine.

l partîculars or tilt test arc as follons

PiRINCIPiAL IIENSIONS OF ENGINE.

STECAM.
4 tîiultbuiar bOliers 6'x6", uvîtt SIG 3" tubes. grrstc sutface

rahi...l ............................. ........
One tiîgt pressure sicant cylindcr, îiiaîieter .............
One iow ;ltcssuic stcani cylinder. <ianirter ....... ......
Steain piston tmis, mnnk enil anly. diaiuîicr.........

WAiTICK.
2 wvait plîngcrs. double Acting, ec di ianctr ..... .....
l'longer ois. cnink cnd. diaicer ........... ........
Lemîgi of -ttrole.. ................
V'alves, suciion and diiciîiîge. 64 i ad e, iunt
Effective ariai ofValves. ,ciîh set .................. .....
Air puuiîp, sinFle iciting. aCi îiiansiîer, staice ...........
FeCd PiIilP, 7 diaiîct, stroke .....................

tilperial Ralion. standtardi vol., Act of Ntriinient, 1825 m 277.274 c. in-
lInierial cillions In s cubic fot ....... ........

OfaRî O ne culni. fi. ut wati'r ai 35 V .... .. 62.4122 ILb.
WelRhi of onc standiard galion . :o.......... i.o6s Ilb>,
I'unsps. ilîctical dlsplaccntrnt, pet rcv. L142.5"2<i!<1!ý UtK8.i54 ,ils.

277.274
Average revoluilo lier 1.4 tiours-e55. i7.Q8 z38.276 revtiuiio,îs pcr min.
Working revolut ions lier 2.; tîous= - . i.1.64-3&8~288 revolatlans litivuin.

I>îlTercnce due ta stirlngz and sîotiping blowly -
1 otal ivtaler punîî>eii. thcoretteai dispiceitrit.. 23-826-200 11111. gai.
cipa)ciY <if gîIoplll 111 a. 11aiirsý291.i34;x 55.546 Il 811642,000 gallons.
Commuercial citpacity in :q lîus= tz.tt2.ooo ga2lo.s.

leis ... ... ............. * =îi.,,f76oo lin, gais.

LXL> ~ ~ 4;bJ/ lie~ <~d'Cun m

26fs.
29 ina.
58 ina.
sç% i113.

40 lus.
43( ms.
4ins.

4*2 tsq. lus.
12 iii.
6 Ins.

DATA oiTAINEt> VUR INn, TILST.
*rcsî began Peebmary 16thî. 1893. 10:22 a.t. Dtîration. 49 haurs o08 min.rlest itnistied Ftuwry i8îlî. z893, i i:30i1.i.: 1

Total rtvolutions ais lir counier ............... ...... 112.838
Average revolutions pier îiaiiute 38.276
Average wotlng per minute.......................... 38.288

3~ aImant bolers only In use :
Total arca of lire Rrale suîrface........................ 78 s'1. fi.
WOOd burneJ 11i staRtinÇ tires, 700 lbs. =..................Co lbs.
Coal put iu fumraces duning test .50 493 lb>.
Grws total vvceiîtt. .... . ..................... So.693 ll>i.
Refuse. asiles. cinder and pcîcentagc ut unlurned ci. 6.91a ll>s
Total conmbusibtle consurnd ....................... 43.783 ltxs.
lier cent. of tecime................................. 13.6
Cm-il bîuined fier sq. fi. of tire grate pet bout............ 13 23
Average staii pressure ai boliers ..... . 1.7 lbS.
Aveinge âteain pressure In1 enginc maont. .......... 114 lts.

MI,.î '
ligh pressure piston. back cnd. as pet cards ........... 48g.80
1-igh pressure piston. cmîîk end, as per et. 's i4787
Low pressure piston, Inck ed. ias pet cards.......... .31
1.0w pressture piston. crank end. as pet carda ........ 50
Total isorse pawer cf sieaîn cylincier.................

il. P'.
148 96
148 60

152.4 %
612.52

Aventg<, barometric re.idinl? -<) 7O
Average iect.sîure ofiatmosphrre............ .. 33

Averââge tcnipcrise aio bail et roou.................. 03.
Average tenîpetature ai englue rom................ 7o
Workung length ai stroke. ..... .................. .7.8 lns.
Average speed of piston and plungers. linmal fi. pet min .3oa.r 4Avrnsge working.............
Averagapressurean force min., cngsneisousepreas.gaugc ý9 Ibs.
Avmrge v'acuum on sucion jupe gauge iu ns ......... ... 9.3 ina.
Vertical dist. oi sucion pipe below press. gaulte........ 55 fi.
Avctug disi. tlt front wcll Incas. tolu=es. gavage ......... 14.91 it.
AvemRge temiperature of water in weIll.... ............. 33F.
Aveage tempeai ute of cily mains............... ::::: 1 F.
Avctare temperature ai cd wasier ta bolers ......... 1 F.

M E. p. res>. liortPr.
Wietplungerh. fi. sitie. back end. as per cards 103.40 149-53
Water plunRer h. p.. aide. erauk end. as per cards i03.s0 142.6

.S
%%ater plungct. low presL. .tivc end. as pet cards so6.so 154.-5
%%.aie' plungdi. iuu preas. .ak end. ai> pet tu-ds 107.100 142 48
Toatrl homse pcwver for pump plungers 594-2z
Friction =682.52 - S94-21 = 18.31 herse pawcr 3Z
Efficiency of pumpinï enginue................ .79

c 5 r-/Yl /00

Duty ealculated on different basis.
Average rcading of pressure gauge...................... 96 lbs.
Average icadinc o iîction gauge -~63.9 4.6 ibs.

Average pressure in remainder oi sud,. pipe. aiso suct. valves î.o Ilms
Average pressure in discliarge valves.................... z.0 lbs.
Add pressure for 5. fi. verticalI distribution front sucîlon

valve gaugie ta pressure gatige ..................... 24 lbs.
Average working pressure on plunger a> per reads ........ 105S lb.
AvetRae worlcing pressure on plunger as pier carda..........105S lb>.

Calculated liend resistance 62S"U in-.C ..... 4.2f
Duîy of englue on coal consumed per i horse power lier

haut 13783 6L ................. 1.45 lbs.
49-133 x

33-0OeX60X 10 ............................ z36,vS, GOG lis
1.45

WVeîglt of stenn pet hà. p). per bout, as per indicator cards. . z3.94 ll>s.
Equîu.utcut evaporatian ai boiler pier lb. of combustible con.

sumed under avtil conditions 13'94 .............. c.8 lbs.
1.45

Standard cquivalest [rom and .il 2ie lier lb. af combustible
consumicd=9.8i x 1.05................................1s030 lbs.

Commiereial duty at punmp for cyety ico lbs. coil put in furnaces:
ami% lits. H. Rev.

Dy work 306.2i x 0x1Sx5.94 x i 2.838 x10l . 4,78-000 fi. pound.
50.693

Dy galions 23,826.200 x io.0126+24a.22x tao. 1403-00..pud
50.093 14oiaof.pud

Commercial duîy ni pump calculated for cemry zoo lbs. ai
Average lb>. coal

combustible consumed 14.055.000 x 50.693 -132,.05 .coo fi. paîînds.
43,783

lb>. combustible.

PUBLICATIONS.
The April Arena coniains a simong palier by Hamlin Garland on -Ile

Future of Fiction." Dr. Alfred Russcll WVallace writes on Thse Wage-
'%orker and how lbe may bc deliveted front the Soial Quagmire W. D
XicCnickan dtscusses -How lihe Jnitiativc and Reiernduin may bc Jntto,
durd iuto aur Goverunmcni.'*

Messms D. VanNiostrand & Co.. of Ncw York. have publisised, in caunec.
lion wîith theit science seies, an inlerestiug hit work on the measurensent of
clectric currents. Tise book. which is illustraled. îa made up cf iwo valua.
bl ic papers. -Elecirical Niemuring. Instruments,"~ by James Swinisum
M. Insi. E. E., and '-Mcicrs for Etectrical EnMry." by C. H. Wording.
ht. Assoc. M. lit. F. E Thse wits deal wiîis tisir subjecis very coin.
prehensivelr. and the book wvill bc found to bc a very usciaul anc.

LEGAL MEISIONS.
As this issue Ur the ELEFCTRICAL NEWis is about ta go ta

press we Icaru that Chief Justice Galt has quashcs the by.iaws
o! tilt cies of Landons and St. Thomas qranting exclusive privi.
lcgcs ta thc Bell Telephone Ca. The Bell Telephnne Ca. have
appcaled front the decision.
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EQUIPMENT 0F ELECTRIC CARS.-

Ilv I. C. rnVicSTCOTT.%Ni) L. CbAin.

fi, wve cast a glance at thicelectrical industrics in aur city six
înonths aga, antt compare tiîcm witiî tliîos now exi-sting, we
Cantiat but rMallea what important andi Jigntltic Stcps3 have bMIct
nîandc islii hîitedl a tinte. At thalt imte MNonitreai eut playeti
htutarecis or li îc Iaps, brillî:întiy Ilîiliîating Its thîoraughlfares,
~%hieIlle hicncandecscent lanili1 coulil bc cotiteti by thtusantrs,
ligiîtinî, resi<ienccs andi stores. Motive powrer tvas aisa
thcn distributeti on a limiiteti scale. *ro îiîcc lias becît
addcti a sale, conifortable andi spedy modei of clcctric transpor.
talion.

it is tnt the nim af titis iprer to treat ail details conncctett
wiîlî elcctric traction, noir even ta cansider its esscntial ciemients.
WVe sai oniy examine to a certain extent the clectric ecîuip).
nient oi tic cars, niaking mntion of tic varying ciîaracteristics
oftie différent ty-pes to bce founti li aur strccts, ani te necces-
stîry M.artirig anti rcguiating ticviccs pertaiîîing to cadi systelm.

'l'lie inlost striking, rcscmbh)lnce whliclî chînracîcrizes thc four
differenit types useci, is Ile taudibie plactice of imlbedtiing Ill
armnature conductors in groaives cnit in tic armature core for
titat purpoe. Two of tire types ofimatars arc sa nearly alike as
flot to iteeti % <ifeent treatmntt, the niost striking resenîibiancc
being that onie is buit li Mlontreal, %lîile the oter is a native
of Lynu, Mass. Encli armanture is ai the Grammiie ring type,
the ?fornier bein waunit wittî ortiinary wire andi connecte.i ta
colmumutatar iii the usuial way. 'te latter is waounri with copper
ribbans ai sucbi with as ta just fi tue gronves lin wlîicli they
aire placed. A picce of riblion is iatstcneci by a rivet to the ioop
betuceen tire sections sa as ta connect satie wvith coniniut:îtor.
rhese groovcs are so shapcd finit afier the wm;nding is finishccl
tbere iS at Space leit, tuhiCîx is futeCi With al woodcn we-tige ta
kzcp the rilibon in its place. titus doing nway with bauds, anti
affording a better pratcctian ta tire wintiing.

The must popular canstructioi) is knawn as the" "iran clati,"
wbicli carrnes the existing cati on te top pale, thus prevcnting
anv moisture xvhich miglit collcct nt the battoîti ai the car, iram
barnîung it. The armature andi fieldi coit are easily repiatceti in
case ai a burn-aut. l'he paie picces ai the farmer are built up
afsheet iran, being piaccd in the iuîouid before paurinug, %lîiie
in the T anti H the pale picces are cast soliti wvit the yokc.
WVe are infornicti titat a secret process is employeti for making
the metai in wvhich thcy are cast.

l'he Edison motor :tiso hias a Gramme armature, diffcring
iront the otiiess in that it depentis on bandis ta liaiti the winding

.lie wintiing is (flne in the usual wvay, the cammutatar being
cross connected so as ta aliowv ai piacing the brushes at go
degrees, li the puoper tieutral fieldi. It hias a four poli fielti ai
the iron-clad type, %vith ttvo fielti colis plactil on opposite pales.
anti lias thicrefarc two consequent paies. The castings are af
steel anti are matie in four pieces, bolteti together. These
matars are not waterproof, but wbhcn caveret i til canvass
which is very easily donc, the> are very durable.

The last matar wlîici we' have ta zxainine is in. no respect
similar ta the athers wiîh the exception af hé fieldi andi armatui c,
which are in groaves. rbe armature is of the tirum type,
botnting in a field ai four pales. Tire colis ai this aimature are
waunti an taped iormns, and aftertvards placed in the groaves
before mxentioneti, the endis ai sanie being bnought ont ane sec-
tion iess than go degrees apart, instead ai the usual style ai
drum wintiing. lit cannecting the cammuttor; Uic twao ends ai
ench cati are piaceti in ane segment, icss than 18o* apart.
Tbs arrangement hias the ativantage ai having two circuits andi
overcames the necessity ai lîaving faur, and cross cannecteti
cammutatar bars, as in the previaus cases ffvas nccessar'y, or
ibere woulti be an uinsafe difference ai potential ; a cause af
trouble, and in doing which there wouid lie no sacrificc oiaimplic-
ity ai construction nar oficase in repairing anti replacing tiamageti
calis. In this last case the colis have been waunti in a formi anti
titen bouni %vith tape before being placeti in their respective
groaves anti il is an easy matter, requiring very littie tinte ta, re-
niove a nunîber ai snch colis anti if requireti replace thcm with
new anes.

AIl ai the foregaing maotons arc series waund, having sa many
turns that even with a small current thcy can salurate the ficeti
sufficientiy ta give the armature turque enougi ta start, even
under foati. Il is a prar-lice wuuh the Edison anti T. H. motors,
ta cut some ai the colis alter aIt autsitic resistance bias been
short circuiteti.

The Edison cars in this city have been cquippt.d wviîh the
combincd niteostat andi cantroller ai Thomson-.Hnu'uton niake,
bcing an exception ta their gencral pr.acîlce ai cammuîitating
the fieldis. In artier ta keep an exc7ssive current tram blowing
in the motors there must be suicient cauniter E. M. F. gencrat-
ed in armatures wbich is itschi depentient on speeti anti satura-
tion ai ficeld ; or there must be necessary total resisuance pro-
vitied. If certain devices affecting the necessany fielti strengtb
chiang, are cmpioycd, they %vill prove very beneficial, providing
îhcy do fot bring such complications as ta be sources ai trouble.
The Edison comnmutation ai fieldis bas a twa foiti cnd- %vilc,
b.iving. the praperty afialtering thc strengtb ofithe fild lit at tilt
saine time alters the total interrni resistance afithe motar.

*Paper rcsd bedarc the Mocîrcal Vectrle Club.

'lie abject in t'icv is oblaiticti by tvinciing tue catis iii sec-
tion, (s al ie Ilrce, nutti afi t tsieqtal resiàtltce>, iit liaving
on b1th platioritis a conttoiier ii the farn ai a cylitîder an

1%i.îi cerîtain nuibet ai brnsb picr.es tlime becut %:stencil ii
su# It position andît (if sucti shape that roiatio. -)f cylinder brings
tlhese pectiltr sapeti uieces initier the diltTerett stntiatry con.i
tacts tu wltiÎcl the itîdividutai ternîinais have bccdi itrauglit.

[ttllitsutianl of cyluider wiii cauise the cirvuit Io lie ut.iltt
thtoii oute of the ioilowitig cottîinilatious, itat is . ilirce calis
lsertes wilî nu ind!isptensable cutsitie resibîrîtîce ; tire colis ii

series atîid tliec.itit short circuiteti ; leaviutg twa only un circutt,
tueý co iUst shtort cirettiteci pIaceti iii shutnt ta ote otut ai te
serIes ; t lie last coi[ ofllt sertes sliait circuiteut ; tutd lasily, (lie
last itaitîci piaceti ii miultiplie vitt the ailier twa. But the
auivaîtsttages ai surit a deviseci systetît leati ta a grenl ctutplica-
lion oi tviring ndi introtinces te rcasoîîabiiîy ai tiuakiîg fieldi
colis cores a lc ta buili Ilte litcostat.

lIn ltheT. aî il. systell, tue tîtators arecouitrolieti witlî anc cati-
traiterni rire canîtecteti witlî caiîîrollet's itandlies .Il bath cenis
ailthe car by mtenans ai steel ele thrcatiet titrotgli putiiey
slteaves. A tiougîlithe rictea andt çontroiten are comtbiti
in aote, saviîig a large aiaulît ai %vire wiiictt wauttt ]lave ta ite
tiseci otiierwise, yct tue ativant.ages pcrtainiug ta linviuîg an iti.
tiepeitutnt contratier aI eaci cuti miore tai cantielsale for tite
saving ai %vire ii tue i:îct tuaI it is atuîîost imtpossible far lotit
cotiolters tai break clown at ontce.

Tl'le WVestinighouse ihîcostat is mite ai spinrahicil %vire dividict
inta rive sections, ive contacts beiîîg pîiuced on nîteastat bax ii
sucît a position as ta le e:usiiy accessible for conrîectiîîg lte
%vircs frorîx cantrailers. The conînoller cansists ai a cyl intier
itaviiîg six brass pieces ai varying lengtlt attaclîcti %liiclt are
for ciliting in andi out the riteosiat sections. Tihc longer ai
tiiese niakes contact with the first section ai tce riteostat ait
tttrnuing the cylintier, te rcst Coltowviug siccortiing ta tieir leuîgl.
Tue reve rsiîg switcli is placedt an the saîtte cylintier, cansusting
ai six contacts, two ai wliclî make contact witli the gratunti fieltd
respectivcly, %Ice otien four bci:îq cross cannectid ii surît .1
minenr as ta reverse Ilte current in tice armature, the tirection
ai witch us dtriniicu by lte direction in wliclt tue cylincer is
maveci, tue conîrolier contacts ricting the same in citiier direc-
tion.

Tue grealcst trouibles that b'utvc been expenienceti %vithtt ite
cars, arc the giving out o aiarmattîres anti fieldi couis, %vhtc arc
traccalle un the niajority ai cases ta lthe îîîost cîttiavorabie candi-
lions tla xviich ttîey arc 'subjecîcti. 1 t is certainiy nat the pur.
pose ai ceccric nîachinery la le run in %valer, but nîany a day
Ibis is atmost tue case. 'Fite lest nenietiy is unqtteslionabiy ta
replace the tiantageti part, but ta prevent lte trouble is rallier
marc dififTcuiî, aIthoufh judging by wliat anc reands in periodicais
rcgnrding receipîs or ovcrcaltine moistune andl water-proif
paonts, prevenlives scem tuobe wiîlin reaci. hIfsuci paint were
obtainable, anti the tiesignofa matons %vas suclt as ta admit ai
ail %vire bcing aoît ofitlîc reacb of water, care bcing taken ta keep
lte car irora tvict différences ai Iecîpeature, it %wouît ccrtaiuîly
lîelp a grcat dcii anti save a great numlber ai lurn-outs. T'ie
faciltaI the sciies wouttt motor is bcing useti in alnlost ail1
cases, in itreference lthe shunt unstorsosuccessiu! in stationary
wvork, may leati ta, questions rcgancling lte rensons aisticli pr:uc-
lice. Penltaps tue unneliilb!iiîy ai the supply rnccling the nia-
chiner>' tîtrouigh the dirîy rails andti he shivening tnolley ttîay
accounit ion il ta a certain extent, as cvcsy lime that the circuut
is apettet, tire fildt will fuse ils saturation. An armature witli-
out canler E. M. F. is pracîicalty a short circuit, but titis cottit
certainiy lie obviateti wiithout much complication by haviiîg.auto.
mdtic tievices in the armature circuit witicit woultl let cuirrent
flow oniy as long as lte fielti tas saturatid. Anotier cousitiera-
lion vcry objectianahle, is titat ai baving 5ovolts ai utrcssure
between the terminais ai lte fieldi couis. Aiso xvith the cars lte
constancy of specd being ofino cousiticration anti impossible
the great aivantage ai shunt utators woul c l osî.

Titere is good rnson ta thiuk that in the near future lte
altennating mator ofisingle phase wiii be tade self startiug anti
ai suffcicntiy poweriui turque tu m'îkc il adaptable for traction
purpases. Wben tuait lias leen realizeti, *be ideal wili be
reacheti, ion thc armature ai thie matar tvoulti le nîcrel>' a num-
ber ai copper bars not nccssaniiy insulaîcci inotn the cane, anti
ail short circutct at the cutis on flanges anti without a caînmn-
talon, wvte ai the neguIatiýng tievices ne quircti %ould le the ne-
active cati, flot even revcrsing swvitciics being needeti. Trolley
cars wili flot thcn nequine a higher pressure thaît 100, volts.

Owving tuoavantuQcs talbc secureti by the use ofitransformers,
currents can bc generateti at distant points where patter may
be itat for a minimtum cost, lut titis is flot very important wh'beî
wc 'e nmeuiber that lthe fuecl expense is no mare titan to7, an i 5
ai lte touai expendilune.

CORRECTION.
The Doty Engine Ca. ativise us titat îhcy constnuictedtirlie

brcciinR in conuection with lte power plant nt Ilte Toronto
Strect Raulxvay Company's pover hanse, andi not Mn. John
Abeli, as stateti iii aur iasî issue. Tue enror was due la aur
having leen mis-iniornîcti. WVc take picasître in nov plat.ing
tic cretit for Ibis excellent picce oi %York ihtee it properly
bclongs.
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CANADIAN ASSOCIATION 0F STATIONARY ]ENOINSERS.
NoiL-Smnîa,iià os tuie îsoiu Atociatiocs mre liqucted to (Otwgrd us (att'er

fur publication In ihit i)rvaim.nt Isolte i of cach monih.

ADVICE TO YOUNG ENOINEERS.
rt Br, IV I A4#det, l'rit Be~rin . C 4 S S.>J

For abhout taclte ye.îrs i istve t>ccn Ionrting loir traîde,
Andî' don'î daîii ta know it ail yeti;

Ilui havte Ituned i à%fw siings i>y the binilcrs 1 ve malle
llhiit l'il nom very soo rtel.

i'xpcrrence ls a qood. ihaougl vcry dent school,
lit wc necdn i l ieamn mtiîgi that way-

Frontî bookcs invid goadl piper, WC nMAY lenru sornit Rom rule5.
And wiil 1 ave ic.1 tuitinns ta ity.

lW'iile spnkilng of rides. Iet tue gîte you just one
On wlilch yens n niays depenti-

In sieNns engineering the lIms risk you ru'î,
'hIe liciter youli cagne oui Ai Ille cend.

N'ou mail oft lienr i maid. Ilno risit no gain.'*
[lut fi won't do ta risit mucu wiii straini.

For il'a rlsky enough Il ;olie suic ai your nugi.
As yots wouid il a unaway traits.

Doi' mon any risI. if( your puniîp doesn'i tiirow.
.Sintp. wlule you hu Water in siglit..
*lie blier iuay staî,dt il, but iliant ouu mlan know.

hi tiity lilow you ni higli as a k ics.
Mcii orteal gain sine Iîy just going slow.

Blus nany r ive cs bave bScn osi
Il>'going 1)y giiesi, ulien facîa illey sliould know

Could bc hall ni a ttille of Cou.
Now jusl anc ilsig more 1 wlîcn yaur d.ay's work is donc,

lefose frois% die bolier bause you retire.
If with wnier andI lIrait, no rt you have run

lie sure you rum mone wiih tic fine.
l)on't i n ay rasI. li'ys. untess

Ii's wiîh soiiîcîhilng you aîn'm minic secre.
t>oiî do stny woelc iy tie rule of, i gursu.'*

Wiicn the fîmets you can ensy procure.
linve sorire bie pride as in how )'our place looksi.

AndI wlaievrr you do. do Il righi-
hlavr pienty of lochs and plenty cf booksi,

AndI don't run awcund nîîch ait niglit.
lAid mow gray dent boys, of lait ihait 1've sis!t

1 liope yen'11 rernember the iexi,
Don'~ tion amy risk, and you'hI conie oui alicad;

l'il tell you site testin mn iy ncii.

OltGANIZxrION OF ItFtRI.iN ASSOcLMTON No. ~
A'r a îîrcliiîiinary iiieutiig of statiaîiary engineers lîclul in

Ilerliti, Onit., Alîril SI, it %V':s tîccideil ta organizc a tirantch Io
the C. A. S. E . ou Saturdaîy, April 2îd. This dccisitrn %vas the
resuIt ai bole ilniSsioliary work iotie b' lira. Joint A. Aîigelh,
Distri I)cîuîy anti Ilrcsittett ai G;uelphl No. 6, uuhîo wuas assis-
tell ii tilt wor], iii a miost able niîauîar b>' Bru. W. J. Rhodes
anîd scucra. ailier etîgilicers ai Berlinî.

lira Atiigel hâdî ajîplicti ta thc Executiuc Cauiil for, aîd lîad
re.letl td u chici r for the tic% Assotiatiaui, nuiL iUî be
kiios si ab Bierlini Na. 9, C. A. S. E.', a'ndl hll iuîsinrtioiîs ta
procccd %viilthte orgaaizatioiî, but unfortîmnaiely a few days
lire\ ious ta tilt da>% appoisutet, uvas talken vzry ilt antd 111115 uas.
intaille il> fiish the work lie iîad so Wveil beguii.

Thelî siiws (if lIra. Atigell's illîîess %"as couîiîiunicateh ta A. E.
Edkiiîs, l'rc'iiri ai tîme Executive Couicil, with irelî request
Ui.mi lit: slould u isit Becrlin ii nt oiipletc thie n urk oi organI.î-
tithl, %uiidi lit (titi, bcin; t--t uipanicd b) B1rus Jurd.tn, Green
andi ofk a Guelpîh No. 6.

ou arn'iiig iii Berlini thc visiiors werc umet by Nlessrm W. J.
idiogies, A. Vice %tmti Cco. Sicinniîcit; utha conicucîc1en tî to
the Commiiercial liotel.

At 8 o'c lok tiltecngiiicrx iat'rested! began ta arrdue, anid il
8.30th iliumeting uu'as aiicd )y lira. Edkiiîs, uu'lo %vas reqîles-
ted sa iay belore thoste present tltcol)jcîtsoie Association. Thuis
lie diti iii a bricf speech, layiîig particîilar stress oui tle need ai
suiclitan organization iii cvery manuiactîiriig toiwn in Canada,
as it %vouli not oîîly prove bciîeflcial go the engiiiccrs, but even
moirt so tu tic sie-run tisers. Ily graisiiig the standard ai the
engineering knawlcdgc ai ils îîieiibers, il would ccrtainiy follow
as a natur-al rcsîîht, thatilie ciiiploycr's planit uu'auld bc kept in
a grearites state ai efficiency. Sîcani users, lie said, wcre preju-
diîcedagaiîist thc Association i irst, but the rnajority ai thinî
mian apprecinted ils work. There "'etc saine engincers cu'en,
wiîo uuerc, as tiîey tiîeiisclu'es put it, " iou'm an the Association."
Sorie af tilese men uu'c good enginer anid ineclianics, wuho
%vould bc a credit ta the organization, but uthi for sanie reason
or aiher, itiformed a wrang irnpression ai it. 'rhen there "'as
anotiier chass uî'io, "'lien askedl to bcaonie suerabers, wuud ils-

tortu you, with ai dcal of wind and blow, that thecy know ait
heiy -.&ni ta know af eng~ineerinfg, anid thereiorc could flot learns
ainyîltinig theîîîiselvcs by joininig the Association, andi were ccr-
tnitily flot going to coule upt ta thc sieetings and tell ail îhicy had
Icarncd eturing ticir long nnd viricd expcrienc. If the truth
îverc known, ihis clals of mets would g!ntdly beconic încîîîbers,
bu8t for thc fact tit they are fcarfui lcst tlîey slîould bc askedxl
for information on soute subject, wiîicli they couid flot
givc, andi thit wvouil makc themin nppcar ridiculaus in view of
thecir previouis boasting. It mis a puty iliat mren actcd in this
imaginer, for the chici abject of tie Association was to assist its
incrnibersto becorne betîcr engincers lie lioped thieday wott!d
nevcr conte wlien they wouid "'know it atîl." Thle cection and
installation af afficers was tiletn procccded with, and resulied as
fallows :

i'rcsident, %V. J. Rhodes ; Vicc.P'rcs., AIL Vice ; Rcc. Sec.
Gco. Steinirnetz; Ilrlin post1 affice, Ont. ; Treasurcr, H-enry
Snidcr; Fin.-Sec., jolin Fcninclli; Conductar, Abram MIc-
Kcssic ; Doorkccpcr, WVni. Ficdt.

About 15 cha:rter rnciiibers w~cre initiateil, ani severa.I ailer
eniginccrs have significd thecir intention af joining.

A vote of thanks wvas prescnted ta the hrethren frous Guelph
and Toronto for thecir kindrcess in being prcsent, andi the liope
wvas expressed thmt Bira. J. Angeli inighît bc speedily resîared tu
licalth, and be enabled ta visit No. 9 in the near future.

ANNUAI. IINN1Ek 0F IMMILTON NO. 6.
l'lie above Association lmeld thecir sixth annuai dinner on

ThursdaY, 301h Marchl, a.lthUi Conmmercial hiotel. About too *of
the mnembers and their friends sîîrroundcd the tables in the fine
(lining rooni of the lintel, and wc're weli -leased with tic dcli-
cacies which mine hoat blaxey andcibis staff af waltcrs placed
befare tliern.

Thîe chair %vas occupied by I3ro. WVni. Swemc, I>resident of the
Association, and tic vice-chairs by liras. W. Narris and A.
Nashi. On the rernioval of tie claî h Ui chiairm-ans wvlcomcd the
memibcrs and guesis un the occasion af thecir annua rmunsions,
andi bespoke for ail a pleasant limne. He then praposed the toast
of the "Queen anmi Royal IoU,"t which thç conipany
respc.nded by singing hie.rtit' the National Antherni.

The 'lArîîîy and Navy" braught forth a response from Bru.
Thonmas Carter, a v'eteran.

INMr. 1l. N. Thomnas sang "The Longsliorcrnan,» and received
such a hicarty encore that lie favorcd tue coîîîpany with Il Hearts
ai Oak

"lThe Dambainion Parliament" I vas responded ta by M r. jas.
Weir, oi tlie lnland Revenue Departinent. l'lie speaker claimsed
thai Canadias liadt est Ottawa representaîives wlîo coutl hold
their owmi in point af ability with any in the warld.

Prof. Cline sang "The INMaple Lcaf.Y
IlThlt Oiiiartii Legisi:tture " was rectived wih loue applaîîse.

Brotlher Duncan Robertson rcsponded. lie cxprcssedl regret
tliat the Han. J. M. Gibsan, ut the laat marnent, badl been pre-
ventcd iroiiî being prescrnt. He wvas sure iliat that genîtlemnan
wvould bc gra.tified if lie knew the kindly feelings whicli the
engincers cherislicd towarcis hoin for services rendered the
Association. Not anly the imembers but the comrnunity rit large
owe(l the lion. MIr. Gibsor and itie Ontario Goverrnent.a debt
ai gratitude in this connedtian.

'Mr. Thomias joncs sang "Farnier blageeY"
"'*rite Electric.îl Engineers " wias responded ta by M.. WVells.

P>rof. Cline sang "lThe Old Red Cratdle"'l "Tue Mayar and
Cw'art~a asaby csonedtabyAi. . ).Stwa~.He

reierred ta the importance af tlie Association af Stationary Engi-
neers, a bodiy of tkilildartisans, witliout whose services the pub-
lic wauld tare baîily. Tlîe toast ta the IlMbanufacturera" Ilvas
rep!ied ta brieily by MNr. MIcKeawn, followed by a song IlCockles
and Mussels,» by Ald. Stewvart.

IlThe 1ress" was acknowledged by 'Mr. Buchanan, ai the
Tîntes.

Mr. Thomas James.sang a coings: song.
"Tlîe Canadian Associaîtion ai Sîationary EngineersI" was

responded ta by Bra. A. M. Wickens. He saiid lie ivas proud of
the arganization, and there ivere a great many reasans why lie
was prattd cf it. He referred ta the brainy ment who had been
engineers in Canada in the past, ane af whom hall hut the flrst
steamsliip ta cross the Atlantic, and it was constructed of Cana-
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dian materinls, teo. lic nirioncti the naincs of Edison and
Bell, Canadianswl lîid distiniguishcdi tlhemlsclî'cs in engincer.
ilig science ; and thera were ilac>' otiiers as wel. A litle ovcr

six years.tgo tc Association liai bccn fouinded in tho slpcakcr's t

diffing rooum in uic city of Toronto, whcn thera wcrc just cleven i

mien prescrit. Now a chain of branches extendecl front Ottawa Pl

ta Winnipeg. Ali of thcsc were doing good work. tc

*Pro. Clime sang the Il'Canîcron icn." M

"Otr Stster Associationcs 'Ivas respondcd to b ' Messrs. WVicr

and Bates. Ilottu reporta! dit the Association in Si ralfo 1 wasd
dotirisliing.incd the dcînd for men holding ccrtiticatcs was in.

crcasiflR.
NIr. Thomnas Lewis of thc rolling nuits, drnppcdt in antd

favored the compan>' withi a couple of his inimitable songs. t

"Tite llonorary MNeiiibers" was rcspondcId to by lire. t

Duncan Robinson.
Sangs wce sunf. '-i Mclssts. P. Case>' and J. Chîurch. Bros.

Langton and Jolicson rcspocdcd on bchilf of "lTlu Ladies."
"0ur lostIl was ackcoîvledgcd in a ncat speech b>' àr.r

blaxcy.
Aftcr oicor two volunteer toasts, acd the sicging of a fcwv

more sangs, thie niorry cvecing %vas biotight ta a close witb

"'Auld Lang Syno" II nd Il oi! Save the Qtccn. Mlr. Thomas
itaice played the accocîpaniments for the several singei s duricg

tie cvccing in a ver>' acceptable mnriner.

Toronto No. i hield ils regulir mneeting on April i4th, W.

G. lllackgrovc, p)resident., in the chair. Mir. Edkins rend a por-

tion of Desinocd'Is Eicctricity and a gencral discussion fnhlowcd.

Tbcrc tvas anr cxceptionally large attccdaceof milberS. Tlirc
ncwv candidates wcrc initiaied and one proposai receiveci. Theo

officers for this Association for the ensuing yccr are te ho

elccted on jtînc 23'd next.

Guclpb No. 6 met on the i5111 ult. The Ilresidentt reacl a

papier on l'Liciîîg tii li a nguine,"l which was great appreci-
atied b>' the large cuinher of members preserit. One noie candi.

date was initiateci.

Mr. WV. G Blackgrovc, Secrctaryof thc E.\ecutive Counicil, lias
removed roan 43 ta 45 Birant strect.

QUESTIONS AND ANSWERS.
Niemiber C. A. S. E., Guelph, tsks-
i. L)oes the fi>' wbeel inccaso the ivorking power of an anlgine?
2. Witt the drive whecl have the sanie effect on the engine as

an iýIe fi>' wheel of equal weighit cccl ditacoter?
3. If raisicg a safel>' valve wili caube waler, o Icave the bottom

o! the boiter, what effect will blowicg thc whistlo have?
Ans.-!. A fly wvhccl <lacs not iccrease the îvorking power or

an engine. It acis as areservoir ofpowcr. l>owvcr.tccutntlates
in it as its specd increases and is given off by il as its speed
dimicislies.

2. A drive whecl 'villi c efficientiy as a fly wlicet il made

heavy cnaugli and o! sufficient diameter.
3. Raising a safel>' valve allows saine stcamn te escape, andi so

does blowing tbe whistle. If letticg sorte steam, escape front a
boiter maises the veater off the bottant o! the boiter how is it that

al stei engine can be run in connection with a boiter? Ever>'
timte the erngine valve opens soine stei escapes froîn tho boiter,
and accordicg ta the supposition in the question the veiler ouglit
te go taa 1 Docs it ?

H. F. Thompsoc, Recording Secretar> 'iMontreal No. si
C. A. S. E., asks:

WVbat qualiications must a mac have to penmit him to %rnte

alt1er bis came the lcîters M. E., acd also the letters E. E.?
M. E., in tbis case, stands for Meclianical Engincer, cnd E. E.
for Electrical Engîneer.

Ans.-The letters Ml. E., standing for Mechacical Engineer,
nia> in this couctry be appcnded ta an>' man's came sîbo thiinks.
hiinself cntitled te use tlxcmi. Thc samo îvith the Icîters E. E.,
standing for Electticat Engineer. So far as we tcnow, the li,~

o! the land takes no cognizacce of these IdIttes as ht doos of
M. D. and sundry others, and tit t taw defines who atone xnay

use thcm, cvcry aite who mcddles with engiiios may cati lii.nsclf
an Mf. E., and ever>' egotisticai idiot ma>' write E. E. àtecr his
name if hoe can.'

THE COMPLAINT 0F A MOTOTIMAN.
il0l li-ICCIttAL NWS.Toutotw. Aptit 4tti. 1893.

SIR: 1 am, ecplojrcd ty the Toronto Railway Co.. as moicrnan, anti have
.en a ver, diligent student of cecricity als a motive po%%ci since lis hiru.
iction in tItis clly. he conipany will not even nlloew us. liowever. Io re-
lace the plugi, when thcy ara blowti. but ire have ta wratt for hc ccxl Irir
apusti u ti th le sbop, eAustng worry ainit dclay ho ptnsscgcrs as ivell as
olornien. 'lhlire nrc ,îen eniployeti by tlie coillpany, aidiling îi,îcv
ispcctors,"-nicn %Vho workctl In Ite sho> for proîaly ilîrc mionîhs, andl

lia have the nudactty ta nitik ttiettisclîcs 'vitt experts, butt wiio in rmxliiy
o col knowv hc firsi rudimecnts of the iiork llicy are engageti In. Thiise
ieî anti uIl roadinaslcr (wtao probably ilever ran maorc ili.în irce trips on
ni clectrie car) are only allaitai ta replace tic îîtugs or do ollier teiîpomnry
epatrs. whtite iîîolorillrm, wtio have bxen <lniving miollir cars since tîteir Mn.
roduclion, anti know he diflcrent cntisc.4 of obstruction. lire ticalle t0 lise
itir tccowlorlge. t give you an illustration wnhch lîippccctt tu nie abiot
ave weks cga: h iras lraincg a mac to a-li a niolor, ani niong ther
hings look upi lte floor to show hini ane cf he ciachines andi explnin to flm
lie différent 'vires on lte tiutur board lis 'volt as Mîy %ant knowhedge 'voulti
iait, whcc anc of Our lortily I ispclors"' savoopea daimn on nie ncd askeil

neany riglt 0itniitcrfere in lsbusiness.1 iId tiiivery poliiely but rircîly
liaIatthough t would cot Interfère 'vit!, itie machine i% lits charge. t 'voutit
aile up the floor uts Olen as 1 liketi for cîy nsruction tii weli ais for the lot.
formation of itiese limtier nîy guidance. Is nol this anîîslng? If this lttr
:outd iel bs te ytc el soute of the oihicials. wuie: t hopt il wiît, t wouaI te-
iPclfuîly Suucit Ille following for their consldenaion:

i. To eniplo' Orly tic Mosl intelligent mcn as molormen.
2. To atîfllîrize six nlortorcîen on each lice ta niake lenîponty tep-%tir in

paising obstrucleti catrs: ibiswilî doawîy with Inspectors mite, like policemen.
are never te tic fouîct when vacleti.

3. In course O! dnie cverY niolorxwai 'vill lic bis Oin inspecter. 1hs
'voulu rcdtuce expense end 'voulut incre.se the efficlcncy cf th service Se..
titilsuch lime as saciesuricourscu'is tîts isautloptcd ali the information we

cotil gain front yoiîr instructive Iper %tuîitl ti c useless S-3 fat as ils Praictical
application is concerned.

lit c discussion among molermen, lait Salîurday. ais la the merus cf your
paper they 'voie faveurably icîpiesseti 'vilh ils contents, btîu ensphatically
refuse ta subscrible timil the ceaimaiy*s mode cf proceulure is reverseti.tlte
molercion trenled i s intelligent men shtiuiid bec, colas block.tieads.

Respýciflftlly yours,
HowAîuu W. SrANI.VY.

Molorîi.ic Torocto Ry. Co.

HIAMILTON.
(Correspcndence oftihe F.u<crstieAL Naws.)

Trhis litIle clîy 'vili bc the scelle Of grcat activit>' very shortly in an clecîni.
eat %%-.y. for In spite of the assurance oft ile mîanagers cf he Hamtilton Street
Railway Co. that iheir olti mils Ivoulti do tiîem a couple cf ycars longer.
lhcy now finti chat lhey must ai tic rcnoîucd. whicli w;ii iivolve an ottiiay, of
nîany tîtousanti tdollars, but lhey wiît suive in the ecd, because the rails îîow
are pountliag the lifé out o! their motets in more ways Ilium one. Thry
liave nîso madie a u,...rt at a cross iovc roMv te rc te Illte G. T. RaIiîîîly
station, andi have conimtenceti gradintg andti racîutcg ta cule ant i a nf extcc.
sien ta the ccir fair grouculs md race track. lhcy are having several ncew
cars built with îviiich te eqîuip these extensions, anti are pulîmne: an a ncw
Couliss engice andi Westinghousc gencuator for te sanie purpose.

Voti have perbapu. hearul cf aur littie exîravagane,% lie in the si,,pe cf
l'e Oilce Engtish Inyre " wlaicl cncie cff in the drill hall, andin mlicli

'vas itîsîcieti by the Hlamilton Elecirie Light Co., some lx arc anti z0o
inmandesettlights ltwasw'eli parenirculantI ecjoyed thoroughly. antI is
somcîliing îo tic remntecberredian miore ways ilsan ccc, but fronm an elecîricai
point of view. particutarly. as our fa-laid Cochrane, the wcll kcown photo.
grapher, %vith bis ustiil vici anti push. hada fuît letgeti phutugnîph gailcry
riggetl up and diti a rîtsIing business. even uit nigit limre, 'vili four 20co c.
p. arcs te talai the place cf tiaylight. The work tua-ccd out was excellent. anal
as gooti as aty produceti by daylighi. It was qiie a novclîy anti lookx
Wel.

1 miusi alsoi tell you that onc of aur calca-prising grocers is now servicg
eut as samples. pmn cakes cotlet on am lite cleclric graidie. andti hey are
perfection as fitr as the cooking is concerneul.

The Hon. Senator Sanford bas sôme 300 incandescent lighls in hîs privaie
residence in ibis city.

John Calter & Co., wholesalc clothiers. htave jusl hall 136 incande,,cent

*ights pint in their estiblisticîcci, tegethcr wiih an clectrie nîctor te operate
their cevator.

There- ts some îaik of icslalling aii airc light plant at the Beach tbis suaiî.
nier to light thc tiotels anti a alîmnior thcîre whiclî st is proposeti ta erci
there, and perhaps the rouit for a cile cr se.

We hall a eil front aur godiaI friccri, Mr. D3. A. Stanr. cf the Royal
Eleetrie Co.. Monîreai, who il il: perhaps cîredilci te su>', shines asta-îght ns
ever. Mr. C. W. lienderson. the elecîricuil supply maci, o! Mocîreal, aIsc
gavie us a cati a few clxys aga, anti is up la the neek in bîusiness. Ha took
a'vay one or îwc ortiers wvith him. anti is picastil in eonsçeuucnce

The Eagie Kcattîng Co. have placcd an order fer a Io hà. p. meler la
uperate tbeir marks. ecîpboytcg lame 2oo hantis.

The Bell TclephencCo. haveobtainedan exclusive tcm ycars' franchise nit
Otîtwa for $1.500 .1 yrar,
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CHAS. H. MORTIMER,
OFFICE: CONFEDERATION LIFF BUIL.DING,

Corner YonXe and Aîiràmond Sireeds.

TOI~O~TTO, Telephone 2362.

iclTelephonc 2299.

Advevtisitie rates sent proniptlr on apliacation. Ordcts for advcrtasing should
rcacIa the office of publication not ate: tlun the i>th day orthe moral, iaadiatl
preccding date cfiisue. Caciiairieet utL aewece hd
without cost to the adve-tîser. but to insure proper coni;ihiance *ith th. instructions
cf the iadytr:aacr. requehts for change aiîould reach the office as erly aM the 2znd day
of the nnth.

The ELECYNICAL Niews wilI Lc nialled to &ubicriber in the Domin*àon, or the
Unitedl States. pont face. for Si.oo per annun, So cents for s monîlis. lihe prnce
cf subcription tnay be Teitted b>' curency. ini :egîstered lettcr or Lv postal order
payable tn C. Il. blottimer. Plc&te do not seni cheques on local bantis unlesa 2s
cents is aideil for cott of isacounit. Mioney sent in tinreisitereil letters muit Lc at
benden* riéit. SuLscuiîitions flou (o"Zng countaks cuibraceil in the General Pettal
Union. $#.3o lier annumn. Subscriptiotis are payable in advanc-t. Th'ner ii Le
discontinued a: expiratîonýof terni pail for if <o %tipulateil tir t suli1ciba. but
where ne such understanding exista. saiti lie continued: tuat instruions te dis.
continue are tectivrd andl all arsenrages païd.

Sule.cnibenranuty hlave the mnailinr address clianrei as ofiem as desireil. U'ken
ardkrin eà"*re, aln.ay:Ir' l Air old as tw as the n-. addrtt,.

Mlie lulither slould Le notifiral or the faiblie of sulscribrsticirecise thitir papers
proumptly andl tegtilailv.

Correspondence is ins'ited uî.oc aIl topica cornat: legititnatly svithitn the scopt cf
this journal.

CANAI)IAN E.ECTRICAI. ASSOCIATION.

OFFICIERS:
l>JtESIDR'Ç.T:

J. J. WRIGI IT. \I.n.,tcr Toronto Electrie L.:ght Canîrxany.

K. J. DUNSTAN. Local Managr cI l7î cîcplaonc Conmîxsny. Toronîto.
2NI) VICK.i'RESlt)E4YT

JOIIN CAR ROI.L. Iwc-*rrr-t. Etigene lîhillips Electrical %Vatts. Monîrcal.

C Il. NIORTEXIER. iPullttbc EtFeTicicAi. NtFws.To. ronto.
ExKcutmvr Coit.tirrFr,:

D). A. STARR. RayaIl Elcctrie Compony. Maontreal.
il. O. FISK. Elmcrician Delctric Liglit Conmpanry. llettiborod. Ont.

%V. A. JOHNSON'. Managcr Ilt licctric Light Comîpany. Toronîto.
S. J. P'ARKER. Matiging Dircîor Owen S;ounhl Elcctric Light Coini.

psany. Oucni Soundl. Ont.
A. IL S\1*'1i. Inspecor Canadia Bloard Fc Undcrwriters. Toronto.
1). 'ilIj.ýSON Genm, 1 Nfir.ager latnilton Elccric L.ight: anal Powcr

Canîpatny. Hamildton. Ont.
TIIOS. Il. \WAI)l.AN). Stip.-inicilni Construction. BelTelephone

Comipany. liamilton. Ont.
I. IL. NcFARI.ANE.F Dll Trcleîltlone Comhpany. NIonîrral.

JOIN 'a'LE. Nlanager Gueîlat Gasand Etcctnic Ltghî Canîpxany.
Guelph. Ont.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

rlxFCUTtvE ItOARD>
l'rcivnât. A. E. EtîKINS. . Toronto. Ont.
Vacc.l'rcstdcnt. G. IIUiT. \ - Monrcal. Que.
Srcreta.W...llAtGOE . 43 Ustant St.. Toronto.
Trcaittrer. R. NIACKIK. H Ianmilton. Ont.
conductor. clAs. IiKAL. Toronto. Ont.
Dace Kcrpcr. F. lillis. Mionircal. Que.

TOsORNTyo IbIAN.CI No. i.-\lccts 2nd antI 41h Friclay cach mnonth
in Rocin D). Shsîtcsbary liall. W. G3. Iiiacb-gtoc. I'rcstdcnt. G. Fascler.

Satt.137 t ntvcersitY strcct.
IIA114tt-1sON IgANCtI NO- 2. -Mccl' Ist antI 31(1 Fntîsy cacli month. in

.Niscat)Wa lal. %V. Swcet. llidcnî; .Z ash. Sccretsry. 89 Little
Waglltam Sîreet.

S-rkArrntni IRANcIs No. 3 .- John liov. Prcs;îdcnt Sanmuel Il. Wlrtr.

IIINrRlIIRAClI St>. 4.-.\Its and and ;th Friclay cach month.
Tho n.lim. ll'rednt: Jolin Ogie. Secretacy. Iltasnifactl Cordage Ca.

IoNO~ le.stîlNo. :-MeîsatTesday cnch month. F. Mitchell.

ItRN~o. M.ibIA\-custx a .- Mets isi -.ad 3rd Fciday cach month.
in OîtylIlaîL A1. R. Cnîwford. Preident: Arthur Flerming.Scray.

MOTI rAt.t No. IMc s t Anti 3ttlTursday cadi nîonth.
an Mcchanim, lnstatute. aa4 Sa James %imet. Thos. Naden. President.
los. G. Robertson. î4:o Mtgnonnc streel. &armtary.

,T.IAUKT DiRANCIs No. 2.-M\ccts it andI 3rd Tooe.daycichmonîh.
an \Iechxntcs lnstittne. 20St. Jznrastreeî. \IatthmasGnîmond. Pre.idcat.
AIfrc Latoîîr. Secazy. 3lo6 Ddlisle hircet. St. Cunegonde.

Gucî.'uî IWIANcit No. &.Meets it nnd 3rd Sa;.tunld.y cai monda it
7-30 P. ILi ). A. Angell. Pi>esant ; L.. Jordrn, Secretnty.

UTIAISA IlmAht-at. Nu 7. - Meets atît andl 401i lIucsd.1y. eacha
Mitîcti. in Labour liait. J. Il. Ti*iotaîpson. l>residcnt I .L. Litour.
Secstnry.

lll<itu.iN IIHANcI No. 9 .- lccts 2nil ',tnd 4111 Saý-turlY cach men0tit nt
8 lx. tt. W. J. Rhties, ct. Irident * G. Steinnt. S<ecctacy. [Berlin Oaît.

KINCSraN. ASSOCIATION STATio.NAIy ENInRtIs.-Mc\tcts twece «chd
nîonth ovcc No. i Fire Station. J. Devlin. rrsient: W. Gilinour. P. O.
Box 699. Srerctitry.

IT is gratifyîng ta uis ta observe that flie invitation whicb %vas
rccntly cxîcîîded ttrotîgli tiiese coltîrans ta cîuginccrs to ask for
informnation tlîrough thc "Question anud Answer» departînient of
tits journal is bcing rcs:)ondîcc to. Several aîmswcrs ta
questions thus sîîbînittccî -arc pubîislied in the prescrnt issue, -anti
wc would bc pîcased ta sec the mnîbcr incrcasc. In this way
inticli viluablc information may bc disscminatcd. WeJ wouîcî
bc pîeascd if aur readers wotîîd îiot onîy ask for nccdcd informa-
tion, but aisa wlien possible stippictucot aur answcrs by any
adtional in(orniation on thc subject wlîicl tiîcy may bc in poas-
scssion af.

Trîîz. Executive Comnimtte af the Canadian Elcctrical Associa.
tion is taking ttilleby thc forcîoc, lit retgard ta Ilîcarrangements
for tîîc second anntîai meting ta bc hcld in Toronto ncxt Scp.
tenîber. The praomises of several paliers for tiat occasion have
alrcady been sccurcd fmani iiemibers of rcagnizcd ability. It
is cxpectcd ubat the full numiber of papers requiccd w~iii vcîy
sîîortly bearratngccdfora-nd bc in course afIreparatian. A :ncetint,
of tîte Exccutivc Caniîctc wiii bc liîcd on tbe 17t11 inst. for the
purpase of facwarding ilis and otiter arrangcmcents for the con-
vention, whicb it is cxpccd antI beîieved wili surpass in attend.
aIncc anti inîcrest nI that lias yet been lieîd. Evcry niember
of îîîe Association is urgcd ta cndeavar ta increase the inember-

.,atan l in ccen possiblecna3 toasist lis progressand practical
uscfuîtucss.

Titi: inmbcrs of Toronto Na. i, C. A. S. E., have intro-
clîced an intercsting ficature in tîîcir metings. Tbey have
talcît up for study and discussion Elcctricity. A mcmber rcads
a cliapter froni an auîtaoritv on thc subject, aftcr which the
question is discussed in ail lis bearings by hc members. This
practice should bc tîc oncans cf înaking tbc gatlîcrings af tlie
association îli9r attractive, wlîile affarding apportunities ta the
nienibers tci become acquiintcd with a subjcct which, next ta
tlîat af sîetlna engineering itself, appfies inost closcly ta thcir
calling, and ecrts thc greatcst influcnce upon their matecial
intercsts. The fact is becaîning increasingîy apparent îbèt the
engineer wha ncs-Iccts the sîîîdy of eieccricy wili soon ind
himseîf placed at a scrious disadivanîage as regards ability ta
obtain anti haîd flhe bcst positions.

WFJ Icarn itat active preparatians have aiready been con-
îinccd by tlîe enagincers af Montreat for the annual canventian
af the Canadian Associattion of Stationary Engincers whiich is
to bc hield in that ciîy early in tlie aîttumn. TIîc Mantreat City
Council bas granticd $300 toward the cost of cnterlaining the
visi *linR cdeîegaîcs. and bas also given thc fre use oi the City
Councîl Clianubecr far the meetings. It is expecîcd thiat the
manufatcîtîrini, fitros ni the city will contribute Iibcraliy for tîxe
purpose af nàaking the occasion anc ai much plcasure and inter-
est. It is haped that liberal airangements can be nmade wiîh
the railroad conpanies, stîch as wit] enable a1 large nunîber ai
members fraont the western cities ta attend. Pcrha-ps thebest: ar-
rangement wu'tld bc for the Association to charter a Car for the
use of these membcrs, as nuany as possible of v.hom will go if
thc rates are recas" -ible. At tbis conventinn a number of
papers of much intcî est ta cngineers wïiI be rend and discti5sed.
Evervtliing points taoa stîccessful meeting.

IN or carrespondence colun we publish a comnunication
rceivcd frorra a inotorman in the cmploy ai the Toronto Strcet
Railway Company, complaining cf a grievance existing amang
lais félol -.orknecn. At an interview with an cificial of the con-
îuanv in reference ta this lettcr, we svere given ta îundcrrsiand
that il is thecir inirentian t0 encourage amonig their motoir men
the sîudy cf cîcîricity as a motive power, and how. this cani best
bc donc is zo be considerei ai tr n ely meeting ai ihe directiors.
Our correspondent mxust bcar in niind that when the motor
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cars wvere first t-un on the strccts in Toronto il was necessary to
have regulations of the nature lie mentions ii order to pre% Cnt
incompc:ent men front intcrfering with the miarhincry or else
import expertcnced inen fronît places wvlierc cars lîad becti run-
tiing for sotnc time, in otixer wvords American laîbour wvould have
had to bc resortud te. There is no doulit that it is te the cot%%-
pany's interest te satisfy titis clesire for knowliedgc aniong the
muturier, ;il ieuc ctiploy. 111h .h kiA.Nh nîould bc
plcased ir in any way throuffh lis colutnns the object soughit
mlighit be pronmotcd. ___________

TuE iist of nev subscribcrs to Ti'îlE ELrcrRicNl Nb.ws
ILduring tue present ycar is gratifyingiy large-. Abotit wo lititidredl

neîv mnies banve been tceîved since the fit-st of jantit.iy,
and tîtese have cointe front ali lxprts af te Domiinion. Sucit a
liberalîtîcasure of appreciation wtiIl stinulateusto t-aise the stand-
atcl of the papcr's interest and uscfulncss to the iiest possible
dcgree. Thlere arc tltrc ways in wli wve îîould bc pleaseci t0
]lave the -tssistaince of everv reader: s. Endeavar to senti us at
Ieast one newv subscriber each ycar. 2. Contribute as fi equently
as possible information te our colunins. 3. When in nccd of
cicctric or cngineerîîig supplies, consul aur ndvcrtising pages,
write ont- aclvcrtisers for wlt you requit e, andI Mien doiniz so
mention tîte fluet that you saw thecir advcrtiscmcent ,n the ELEC-

nîu.NEws. If you do nlot inci .dvertised wbaît >ou recquhe,
wvrite us te that cfTc-ct, andi wc will inmmediately put yoît in the
wa.y of getuing it. It ncedscairccly beaddcdetltat considcerinig the
wvideiy extenclec andi rapidly cxtending subscription list enjoyed
by tbe E.C icLNEws among utsers of electric and engi-
neerintg appliatîces, thc makzers of such articles necdti tiothsitate
in decicling lieow they iiay most directly and clicaply t-cd these
classk.

Tu i. c.aty council of Monireal arc thireaîtened watlh litigatton over
their telephotie cotmtunication by the new Met-chants' Tele-Yplione Company whozare insisting upon the city council granting
tbemn te priviiege t0 crecl poles on the strc'ets. The romî,any
maintain that according to tîteir chiarter, thcy have the right t0
do tbis in any city t n the province. rhcy declare tlitir intention
shouid the City refuse their application te carry the matter int
the courts. The diffictlty the council find in grnaing this re-
quest is that the Bell Telephone Company refuse t0 continue the
wvork, of placing their %vires underground according te their char-
ter until the counicil pass a resoliCUon perm-.tiently probibiting
the erection of poles in the cily by other telephone conîpanies.
This step) of the Bell Telephone Conmpany is wec tbink, perfectiy
justifiable, for tlhey have alrendy expencd nearly $.,oooo tn
underground work, and il will cost yct a large suni before the
%vork is comipleted. Why shoulti tlîey be put to titis expense in
order t0 make roomn for poles 10 bc fixcet in the strcet by :cnotlîer
Comnpany who wvoulcl, by Ibis ineans, bc able to enter tnto cotn-
petition with %vires laid ai one seventb tîte cost of underground
work. It appears strange that a conmpany siîould be giv'en a1
franchise t0 put up poles in thcets ofany City in the Province:
%vithout giving the nmunicipal authorities powecr te prevent sncb
wvork if they should dtieem il tiesirabie to do se.YDuRuIc. the last year the dereiopnîient of electrie railways in
Canada bas biren exceedin-ly rapidi. One newv enterprist: of iblis
chat-acter has crowdeti so fast upon.anothcr that there have usu-
ally been front hall a dozen t0 a dozen ronds under constraetion
ail the saine lime. The cfficiency anti economy of tue trolley
system bas been so cieariy demonsnstte tîtat little tiifflculty is
rto% expeienccti in sccuring te nccssary capital for the con-
struction and cquiptncnt or ncw roatis wbere the conditions are
such as t0 ruale il reascînably certain ibat sufficient business can
bc developcd to pay -t fair relut n upon the capital investeti. In
faic; judging ftomn the nuniber ofnew ro.ids, anti itereputation for
sounti judgment ofnîany or the persons %vho are embarking thcir
capital therein, cecctric ilways have conite 0bc regartiet as
bcing amongst the safcst and most desirable business invest-
rnns. Electie railrond development is sait obe more Tapit]
proportionaiciy in Canada thlan in the United States, notwith-
standing lte , speedy revolution vvhich bas ttlcen place in titis
direction on the othcr side of tbe une. Nor is there at present any
prospect ibat tbe rate of progrcss in Ibis country lvili in thc ricar
future decrease. The factis becoming apparenitthat in the case
of subutban roends il wviil flot bc necessary to look, t0 passenger

traffic alonte 10 proî'ite the necess:îry rettnrns, but tuat a profit-
able business ma.y aiso be cflne li tue carryîttg of liglît frctgbit.
Tihis fatct will doîîbtless leat 1 tce extension of sîcît ronds mie
tue rutral districts atnd to titeir usbe by flîrtuers tttste.îd or the
fatîtiliar tnio-ltorbe waggon, wici in the prescrit stage af perfec-
lion of contry roatis, is a. slowv and costly nieîhoti of cotiwcytng
procluce to market.

*1*11 Railway Coîtîtuitîc of the Privy Conncil have attiendeci
tîteir order pisbeti it Septetuber last, titîcer which te Cilty anti
Suburbaît Eleetrie Ra.-ilwaty Companîy of Toronto junction wvere
Iteld ihable for tîte entire cost of pratecting tltr crossings %vith
tite Granîd Trunkz Railway on te i)avenplort Roand andi tite
Canadi-un Pacifie atîd Grand Trîttîk rilways on St. Clair aventue.
Tl'le conimittce now order the cost or mainitentance te be appor-
tiotiec as follows : The cost of protecting St. Clair avenue
erossing is te be borne, ofie-taîf by tite electric railway, one-
quarter b>' Toronto junction, rwvo-tltircls of tîte reiainder by the
G. T1. R., and onc-thircl by tue C. E' R. Thle elcctric railway
wviil bear one hlf of the expense of tue I)aveîpnrî roaid cross-
ing, Toronto junction ant Ui G. T. R., une quatter ecd. The
cost of protecting both crossiligS wVotlci be abolit $2,00o piet- yea.1
Tihis is flot otîly a qluestion affecting thc conmpany stiiiiing te
cars aI te presenit lime, bttt te public, as tue franchise of
ain electric railiway is tmade less valuable wlteî the witole cost of
itiaintaining sucît crûssir.;,s is titus imiposedti îpnn sîreet railwaîy
companies. It niîtst also be remiembeicci that the patties %vlto
maintaiti te crossings, wvill aiso be field hiable for improvemients,
sucbi as te building of bridges, &c., shoîttid the traffle on te
roati increase te such an extent as t0 makze these necessary.
M'htile titis question ofcrossing tratcks bas been agreeably settled
in the nartit.west oi the city with a new sîreet raiiway coînpanty,
il is sttrprisin. thai a duliff-ity shouiti Iive t.îkcn plarc be-
tween the G. T. R. anti tite Toronto Strcet RaiIway Conmpany in
refcrencet10tiecrossings t lielDoît. Tîtisilatter canîpany is of
long standing anti lis riglît of rossings, whichliais i>een exercîls-
cd for years, lias never been suspendeti. Truc, illias been heiti
thita shre cars roule tînder the Ratilwa.y Acîs îvhen the> are piro-
pelicti by eiectricity, but surciy the law never intendect that
wbhcn an olti cotnpany by titis mens placecl itseif under titese
Acts, il sitoulti foi feit ils prior existini: rights te cross railways.
Sucli legisiation t0 our nitinti waulr be as unjust as to sadrîle te
City and Suburban Raiiway Company wvith the titirc cost oif
inainîaining tue crossings.alrcaidy referreti ta. 'l'le crossing 11o

doubt r.ceds better pratecling, wiîicli coulci be done by te ec-
lion ai gales sitîilar 10 those describeti eisewlicre,.tami the Street
Ra-ilwayi Co siîould have no difficuity in arranging with the
G. T. R. and tite cily regarding the termis tpon wltici il sitouit
bc carriecl ont anti matnîained.

ENGINES FOR ELECTRIC LIGHTING.
IV-

One of the largest an il lte saine lime most complote anti
most succcssful systenis of power transmission is to be rouînd in
Paris, Fr.ince. It -.vas oîiginahiy designedti 1 snppiy coin-
pressed air for the regulation of dlocks, atnd font- years ago 8ooo
dlocks wet-e connecîed wiîth the system. Il is nowv tbe largest
compiessed tir it-n Yint Europe.

The conipaîîy ]is four central stations ; tht-c of these htave
cacb tîvo thlousanti herse powcer, andi the fouttrh bas m.aclitttery
for eigbî thousani hort-s power, and is laid out t0 conlain ma-
citinery capa).ble ofsîtpplying twvcnî>--four thtousani bort-s power.

The air is compresseti by means of sment engines, anti is dis-
ttibuteti untiera iiigh pressure in nmains a-nti uset int drivd en-
gines, insteati of sîcaîn, anti for oiller îut-pases ln soute of
the earier appliances about 5o,/ t0 541/ orti powcer dcvclopeti
ail the station ivas utilizeti in the engines of tite consumers.
Later improvemenîs have been effecteti so thal Sa;ý and over
bas actuailly been matie use of.

In the newv large station the steini engines useti are tripile
expatnsion vertical engines using about i, 4 p'ounds of coal pet-
herse powcr pier bout-.

The atir is tielivercdtil a pressure of 6o ibs. per- square incb,
inti is in somne ca-ses made in pass through a hecating arra.nge-
meitl before being uscd in îiîe eniginc.

This sysîemi of using air for distributing motive potwer bas
niany points in ils faveur, -tnd--mill prove a sirong competitor
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witlî clcctricity. The pipes conveying thc air are macle in factor is s0 important in the adjustment of a inagnet and varia-
lcngtlîs of about 9 fect with (langes and joints made with India tion, flint a îelcgraplb operator lias somcetimces to keep the adjust-
rubber. Theb loss frorn leakage is very stiight. WlVhen powver is ing sciew of bis relay continually in his hand while using the
required for lighting purposes an air driven engine may bc used instrument. The "auttomai.tic" cxchiange instrument fnir cadi
to run an electric dynamo and so produce clcctric light. telephane, contaîning tour or ive magnets, is expcctcd to look

Anoîlier niieillod of power distribution which lias very mucli after isel1 (noc operators necd apply), te adinst itself, te keep
t0 comnmend it lias bcn long in partial use. The distribution itself clean, to automatically put on, ils own bib and tucker and
of gas as a fuel and its use in gas engines for hIe prouluction of to go te cîuîrch Sundays-in fact te leac i nexcmpIary lite gen.
powver wvill yct be mucli more extcnsively cmployed tlan it ever ernlly ; no one is tllovcd to take a f.itlerly interest in tlie or-
lias been. There are ne serious difficulties in sitii mnufacture, phan because-is it net "aîîitoniatic"? Nowv we will suppose a
sterage, distribution and use. It can nt once bc applicd for subscriber wants te caîl uî> the gencral bospital and lias gone
powver, liglit or licat and cao be carricd long distances with v'cry tlirough the cabalistic performance on the keys rccîuired 10 mlake
little loss, and used wvitlî safety even by unskillful persons. %lie necessary nuinber, and we %vill stretch a point and further

Gas cnigines are nowv made of aIl sizes, front one horse power suppose lie bias clone it correcily, and sonie waindering microbe
up Io over two hundrcd horse poiver. The quantity of gas uiscd of a fly, as wc ex.speckt lie Pnight, bias been tooling arounid one
in the first commnercially successful gas engine was from 2o tO of the contact points and the machine bas slipped a cog-only
25 cubic feet of coal gris per horse power per heur, in cngincs of one ceg, mind, in tlie possible ff9-instad of the general lios-
tien small suze.tha.ttisunder 40horse power. Reduced te acoal pitl he wvould be just as likcly te get the jail. Imagine what a
consumption, these cogincs have been run as 10wv as one andi shock te 'Cholly's feelings if lie tried te call up his sweetheart
one-tenth pounci of ceai perbhorse power per hour. WVithin the and %-ot ani undômnakter, or the eflcct on the presiding miaiden of
last fcwv years improvemnrts have been madle, nmaking the gas the Y'. W. C. G. if sonie besotteti bibulist took her for a brewçery
engine a much more perfect machine than it ivas, anti it bids andi ordereti a dozen of beer andi one of old Tom gin and*send it
fair te be a formidable rival to the steam, engine. in a brace et shakes at that!1 There woulcl be a delightful un-

The use cf gas as a ineans et distributing power bas piobably cettainty as te what you werc goiog ta get about tbe busi-
more te commenul it than any of -he scbemes considered. By ness that would be particularly cbarmning. li woul be a soul-
it crigincs; may bc cîriven andi light andi power distributed by destroying invention, no doubt cf ibat. If yeu wanted the'
clectricityas so:nany are nowdoingby steam W len the dcnancl Salvation Aismy for instance, andi got the Mlercer Retormiatory,
for more paower cornes, anether engine cao be at once started you %voulti not. metaphorically spcaking, take off your bat andi
witlîout any preliminary gclting upcf steamin. Whcn tbe demand apologize te the polite operator at Central for net speaking
ce:uses, the engine cao bc stoppeti ivithout any loss from leaving plainer. Oh neI The rcstrtining influence of that young lady's
boilers wvith stenrm up andi ires burning. presence as it were would be absent, and yen weould illuminate

The convenience cf wvorking the powerat distribîîting stations thc dark depths ef the autonatîc's transmitter .6vith a blue streak
.s at once apparent, andi as fuel gas can bc matie more cbeaply ef indignation tbat weuld make thesixwires sizzle to try and carry
than illumninating gas anti cati be uscd in Ilie engines, the ecen- it ail awvay at once.
amy will bc founti by ail who will try il. Any system that depcnds on a battery current te wvork its;

Another adivantage in stich a system wvould be that many cus- niecbanism ai a distance, must in tbe nature ef tbings bc uncer-
temiers could be founti îwe titi net want either power or light, tain. The failtire et the writing telegraph that wau shown some
but wvould take the gas fer cooking anti heating purposes In years ago %vas enîmirchy due te tlîis cause. The apparatus wvould
semar places there ivoulti be a difllculty in geiîing such wvorks work perfectly %vitb ac definîte resistance anti uniform battery,
starleti ewing Io the existence et illuminating gas companies but was inoperative whcn exposed te vicissitudes of weather anti
having charteretl rigbts as to the laying of pipes under tlie distance. If, as is pieposed, a common battery main is used
stres% andi sucli like privileges, but inaotiier gioving toiwns with branches te cadi subscrîber, a cross on tbe Une, biable te
%wberc there are no gas companits there woulcl be less difficulty, happen ai any tinte, would paralyze, the wbhole exchange.
and oncr the great advantages of the systein were put into pric- The switcb board %euld have the satrae number of connections
tica-LI use the way would bc opened up in large chies, as the ordinary telephene switchboaýri, with the addition ni a

complicateti piece ef mechianisrn in place of the plain annun-
AIJTOMATIC TELEPHONES. ciator drop ef the crdinaiy systcm. Its adeption, instcad of

Pr is as mucli an open question now as ît ever %%a.s mn the days saving in the cost of laber, woulti simply subsîttute expensive
cf the inimortal Shakespeare, %vletbcr it is net better to "lbear m«ccbaatics for couiparatively inexpensive eperatars.
the ilîs ive havec" ilhan ".ly to othcrs that wve knov vnt of." 1It The dlaim that a small country town or village caulti use this
is pcrhaps ungallant te spcal, of tic long suffering and usually -ytm insed of the crtiinary ene tees net appear te have gond
patient "hello girl" am a cross te bc berne -vîtl Chris'ian resig- foùntation. If autematie instruments %vere instnlled it is ile Ie
nation, but the stcrn and solemn fact ireinains, iliat if you ring say that tbey iveiuî Iciok atter tbcmselves Tbey would bave ta
your bell lac nmuch in ber car the "lIinked( sweetness long drawn hc maintainet. It wvau!t simply me'-n the substitution of an
cia" t-Iat is supposetI ge charactcrizc the ar.eclic switcb:naiden cxtr te keep tbem in erder. insteati ofthe cheaper bey or girl
of your lightming expresÇàons is hiable te bc changedte 1saine . wbose only qualification nectet woulti be the a7bility te ring a
9bing undeniably î>epper. .telephone bell.

A devicc more or lcss complicnted. interided tn do nway Mlitlî The immense cast cf the systcm in a large city vould far
the " central " opetor, is noir bcing brought betore the public, overb.ilaneteaon tteiaese e ilwî h

but hy ic xpese t suli conplcatd doglonertio etuncertainty of results iweuld bc a serious, if net a prohibitive
lplaratus should be gone ta in order te cleprive a few young L. wback. W'c have fresh 10 our mind the words of caution
ladies of a chance te cim tbeir taily breati is toially bcyond our given on the siîbject et electrie investmeots by the presitentt
ýcjiprelicnsion. Our cenîprclicnsion may bc hmîiitcd, but while et the Ganadian Electrical Association at its last conventien, but
the tact ircmains that tieannual interest on tlîe coit of a six or do not tbbnk tbatinvestors, tbough thîeyniay net knoivcry mucb
ciglit %vire systcin, Nuch as the new-finglel idea requires, would about the m.tcr technic-tlly, -uiii place rnuchi faiih in a tale-
bc more than cnoiigh te pay the wages of expert operators, we phonie cempany wvhowould offer ta equip evcry tewn anti village
-ire conîpe.lled ta cry cst!barna, wliat is the gondi? Why displace in the cotinty andi bauld trunk lines front Newv Brunswick ta
the operaiars whase n-ages aie a sinall fraction of the expense cf British Colunihia. on at capital CS25eoom
a telephone sysienin enoter ta introticice other complications anti____________

,"Tlho ilîs we h:tve,ý' in wit, tbe exircmelv affaible young ladies Wr~o i 3oooae:c o în hmcr !ueMnra
ai "centrl"i ealmr calescqine iî;no-ets :Slrrt kailviay uw eommcncvd on the th vit.

LI "wc ae al moe c les acuaineilvit ; ow Tt c "Monîrral Street Rail'îay Company hav-e dllîcoveried an extensivelook ai one or twe tîmat at prescrnt ie " ko net of," but which systeni ef stenting amongzx îher conductors by reorting Io the aid irik of
tbe cloquent auteniatic projectars %vouît like ta Tun us uii puuing a tube in ihe bexes
against. We aI l now ho ecglîy reliable clccîric currents A prpition has ha-n maidc io ceuni the heurs For tdrl"pbic porpescs
aire wvimeut there is a specir of dust in the key contacts or ai Ica- (coin- a flxed rniridian sa as te obvrîîc the uinornaly ef reeeiîing news cf
age of battery power ta grotint during urct neathcr. This last «~ents happening a iday afia- il is rcciv&l hema
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THE COST 0F STEAM POWER PRODUCED WITH ENGINES
OF DIFFERENT TYPES UNDER PRACTICAL CONDI-
TIONS, WITH SUPPLEMENT RELATING TO WATER
POWER.*

Bv CHaaMu1S a.t10V Pas. 1).

(i) Taai. asatior first refers in his previous palier on "l'ie cost
of S:cani 1>ower," publisbcdi in tIseTtIanasactioass of tise Aasscrican
Society of Civil Engiascers in 1883, stating tisat lie 1571< been
urged in aniocify it ta suit niore rccent conditions, but isa bie
believes it stili substaa:tially correct for tise partictalar iurposes

is <elivete<l at a speed Of 250 ta 350 revalutions lier muinute, cor-
respoifading in the jack shait sîsecd of slow engines sandi tIse
actual sîecd of laigl sjseed ea3gines.

(3) 'sVlile tIse writer attceaupîs i0 examine aIl tlae Prtaacill
cause±s wchaffect the cost of steani pow'er, the promiinciit fca-
ttre of tise discussion as the substantial cc1ualhzatiox af tIse cost
of tIse powîer clcvelopcd wi'tlî engiaies of différent types and dtif-
ferent dcigrces of cconaaxsy %'isen expcnses îaîdepeasclcat of t13e
coal consinîcc arc consiclcred. Attention is calied tn tise fact
tiat suicla expenses are fairly constant and îvill iii soaute cases

1/i.

May, 1893

It M 1 .1 n o p

.tJ3rfOX2dATE COI?11 Fait 1404 1OWA 0Vxo 10>1 9 CO, co.
TYM or RNIIÎL tnvtttto FÎTDAffl Placie lMfl "TIDA-91

:0> 10TAL or1 .4-b ""rc, Xa.A
4 MUIUSI ~ LSD ~ 5v28DtSCl 024--iTLttl>D9Ot

CI&VU raCOUMI nu-, .

L1 Ll P t-. Lm ~ C l. C.m. P. D. D&k Dé. O.. L. L y

pu lkt.se-& xo.co.tl... $49 It Soge es R.6 33 $4 $ta à..3 a".§ $89. 63'p 41 >.44, .*33 telle

C et,.42~"st 1î tia a 53w2 4 -9 17 912. #3 4 1413 Li.ts 99.7 Le 3ý41 1,t45 allie

*l - qý... u ta*~ 10t 4 44 *0 t7 ":s éo-s 4457 Sas &834 71tb 84349

v ~ ~ ~ I .. ... i ms. 1.ai 437 30 t3 33 Sl 14.18 il a.$ &% 
4
4si 3t~

14g4 - . a n>t. .52$ 3 "te045 ti tt. SAIS self Sil 2.313 .41 tt934

* I - t.. ..... i ~ It3 Sttl I 361 l000 Sa& 358, s14 $5,14 Le5 tttB &.3 8tI16

34 ISO . c 5380 3Oc t 07 5950 lffl 1049 44.54 0510 le 4 Ls . sels tStê

IL 0- « #b"M -.... .. 4.... as 90 a cM Ta -t4Wai 14 à l14 4s- 84 ~ .. ' 44.40 21.74 1 I'1 "i14 413 JUS

TAilLEt 1, S'-oWu<u Cosi, op S1TEAM POWER.

for which it vis originally dcsignct, io 'vit: to show the capital- equal the cost of coal. The resuit is, thit if ane cnginc saves a
azed or prescrnt valuecof steani power in différent units niaintaineJ certain laige percentage of fuel compared witbl anathcr, sucb
forever. The prices of cngsincs have v:iriedl since the palier was perccntagc is rcduccd one-halfwhen applied ta the double quan-
preparcd, but this fici bas proportionally little cffcct on the tity, and in miany catses the lawer percentage wiIl bc balanccd or
results, and in ans' case corrections inust bc inade for the diffcr- morte than brilanced by the dificrcnce in interest on the cost af
ence in prices; of fuel. thc différent engines.
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(2) The author bas thercfare dccided in t19e prcsent papcr in (in) The writcrsubmits Table il showing in detail thc cas: of
compare the cast of dcsvcloping a given amouint of power with one-hotsc power per ycar ilcvelopecd in cnggncs of different kinds
several of the clifrcrcnt lincîs of engincs now in t;cnernl use. A whcn opcaa:ed for ico bouts per day for 3OS clays in the ye:lr, and
unit ai 500net horse-power bas been selccted,, whiclh it is nssumced for 2o hours lier day for cvcry day in the ycar. with colurans

*An ahiîr=actfpspcrîtod berbr thse Arna Inilitute 09 Fliia Eng. sho ing the resuits in cach case foir coil costing $2co $3.ooi,
Iis, 3 Sg_%d printd in the .V.RI:aE~~zr Forvmi S4.oa and S5.oo per ton. The rcsults -are a: first presentcd on

Dc= ormcrtwc tu thse orie3nal Pleel, thse p2sgnpla, in thse abstînct hiave taera
numbaecd to corresponad with thse oeriic pacr the basis tha: the power required is comparadî'cly steady sa that
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no sui plus mnaclincry is rcquircci. A secondi prsrtatiaa shows
tise resilis for cectric liglit assd otiser pliants in case 5o ver cent.
surplus nsaclsunery bc proviîicd tu supply tise nsiaxiinumn power
durisîg certain portions af tise day and tise pot'er for thc re-
sssausdcr oftie day lc sufllcicsstiy lov to sssaintain tihe avenragL.

(s,) 'l'ie dliffcrent lisscs of tise table refer ta origines of the
types statted ils coluinss A. The authos stages tisat tise last thtrc
hiles art devotcdl b luaw spsecd condessisg tripsle cosnpouind cen.
gincs. O>f dtise, lino./ shows tise probable sestts %witls macini.
cry designed to secure economy in construct',o, ratier tisan tise

igliss cconomy of fuel. Lisse A* refers toa a owv speed triple
cossspound orngine more cxpensively constrsscted, for whicis tise
ccononiy is assumced lowcr than in tise otiser case and for wlslch
Isle rcssslss aie believeil to bc tise best tîsat can bc3 sccured usidcr
orduo:sry average practice cven witis tise best snaclaitsery. Tiiere
isas, lisotevcr, for cosssparison, bcn acided assoiler linse, L, as-
susssed ta bc opcrated at still lowver econonsy by tise use ofiboikîrs
of tissusial ccossosss ansd careful attenstion ta tise details of opera-
tiais, for wisicis Iurpuse $s.oo jier day is addcd ta tise labor ac
count. Thse results sisawn in suis lisse are believed ta be tise
issaxisiisus wisicis cant bc obtaincd onss- tise cosnditions of unusu-
ally c.oud uîractice v/s111 tise bcst carc available.

'l'lie autisor tîset proceeds to ciescribe lise several colusîsus ar

large nuisbers af sinall maciines of any kind ussdcr conditions
sectsrissg a substasstially sifioms fond %vill nccessarily give nearer
tise siiiisssi resusis slioawn isi colusun e, bst origines genting
electric current for electric raiiways or subjcct ta variable Iaads
of any kî:sd %vili rarciy shtow econassies as liw as lias beco as-
stssssd for comîparison ils colissssss/.

(s6) Cohssssn g shows tise cosmmercili hsorse-power ofiboilcrs
on tise now accepsed ba1sis oi 30 pourids oifeeod water per hearse-
îsowver. It wvil bc noticed tisat tise ii speed non.condessiîsg
origines in line A rcluircid 596 builer nsorse*potver ta praduce
5ou net hiorse-p)oter,-ansil thsat tise pawcer of tise bolers continîsally
disiisîlies tise reduction la feed water per horse-power, su tisat
fur tise case la>t nasssed, linse , only 25o baller or commercial
hsorse-power is rcquireil.

(17) Thse cost ai tise bolers is sisowvn in colussîn i, tise prices
sssclssding not oniy tise original cost af bailers proper, but tise
crection.-anti connectbooss aiti . Thsis section aisa discsssses
at sonse lengti tise dessrabsisty of dujîlicate valses and casnaec-
tiosns ta iasure tise coutinuous operation ai bolers %viserc stop-
pag~es cannot be pcrmitted.

(18) 'l'lt prsces an above basis have iSeen ixecl at $22 pes
commssercial hsorse-power for tise lowver steani pressusres and $25
for the iiîer pressures. Tîsese priccs are beiieved stîfficient ta
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tise table. Most of isese wiii be understood by reading the
hcadsngs. We note, Isowvever the folliowing:

(i -) la colisn ,l Ise issdicated lîu)rse-po.ver rcqssired ta pro-
dutce 500 net hoarse-power lias been fixed at 542 for tise high spced

orngines and 556 for the lowvspeed orngiues, ta incluule tise friction
ai traîssuissios ta Ille jack suais.

(j 5) Calssnsns e and/ relate ta the foed ivater per indicated
hsorse-power per hoeur, coliîsssn e sisowiag the portable lisilits witis-
la whichi tise feed wvatcr required wiii vas y for origines of tht types
staicd, %viscn coastructcci by diffèent ma.-nufacturers or operatied
tonder- diffesent conditions. Tise loawer Iiissit is belteved ta have
bcu fvxed ils tari case at the msinimsumn resuit wisics isas beca

obtained by relinlab experiîsicats wiîis the ciass ai engiues re-
icrred ta; these figures a, c iserefore ta,, low for average practice.
Trhe large figuires la colisnsn e represent ressslts which in tise
oiniosn of tise writcr in.ty bc abiasaed under lcss favorable bus

practicai circunsssanccs, and ai couîrse stili larger cots wouid
resîst frosin tht qîse o.i).srassss isssperfectiy dessgned or smiproper-
iyoperatcd. Col sma f siows tise fecdtv.tterper indicated hlorst-
powcr pîer haur -ssumcd for cassîparison. Tise isguses su is
colussîn are nlot lntendcd i 1 be averges ai isase riven in cohumis
el but tisase wisich can bc safeiy clipeadcd upon under condstsons
of practic. with the iond varying bcelvcen coussiderabie Iiinîits,
thcreby affecting somewvh.t the econohsy. is -hould bc stated
that the deslre ta hsave- the-se figuras decrease progiessiveiy wvherc
possible ls.ts somcwisat infiuenced tht v-alises sciected as wehl as
the above c<susideratioas. Engiues ocprating cottss mlUs or

provide sectionai b)olers wvith scttings asnd I attachascats, and
.the wvriter expresses the beliefthat this ci-tss ai bolers should
bc estssssated for, evca at soinewhat iucrensed fsrst cosî, irons
consicierations ai safety and redsîction la repairs. Tht influence
ai tht resulis due ta différesnce la tise prices ai bolers is dis-
cusscd lnser ia caunection with Table 2, wisich is flot here re-
piodssced.

(2o) Column h shsows tise cost of engines ceced -and connected
teady ior operitin. The wie-spreaks ai tiedifricultyoaiobtain-
sug these pices. Circulars wvere sens tai differesîs englune ssants-
factssrers ansd ahi kinuihy responded but nsany did not nsakze ta-
gifles ai 500 h. p. or ai ail the types; sorst gave vMr iaw prices
vhsich issiglit ual be suficient for close sîsecifleations, others

.addedivartiossperceutatges. The cost ofsasssesteamr plants coîsi-
piete %vere, lsosvever, accessible. 'Mr. l'Carson, ai tht West End
R.tiiroad la Boston, gave prices chccking %veii wvith thé prices
gsvcn for the triple comîpound caiginesaa<i the prices of six com-
plete plants ofivarious sizes, usintg simsple agines, wcere abtaineci
irons advancc pages ai -a work in course ai pleparatian by
Messrs. T. C. ?olaitin and W. I. Schlcssinger, the average ai
whsch .also checkcd tht puces statedl ia the table, bciug a iittie
liwer on account ai tht type ai bolers cmupioyed.

(23) Columa 1 shsows th asîsouint in colunia k.tugmcntedt zj
pcr cent. for inspection and 6 per cent. for loss cf iuîerest durlng
cannsctsaa, acscentailsailants-, etc. There perceutages.arc la.
depeusîcut ai architccts commissions and are iatcuded ta cuver
ntssserous incidentai Imppenses due ta starting a plant. The per.
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centage wvill gcncrally bc insufficient rallier tlîan thc contrary,
cxccept in cases wherc a plant is simply increascd aller the or-
ganizatoîî is establishced.

(24) An inspection af colunîin 1 show~s an tincxpectcdly suinli
diflèrcncic in tic total cost of !;teintilmachincry of <ifferent types
wlien erything is considered. It is a curious fact that steain
inachmnery af fairly good caonomy shows the lowest irt cost, the
cost of tlic simplet- maclîinery bcing ilîihr on accouint of ait-
ditiotial boliers, and that af thec more economical niachinery bc-
ing higher on accotint of thc lîiglîer cost ofi engines, etc.

(To ée Con fiZued.)

ENGINEERING AND ELECTRIC PLANT AT THE PARLIA-
MENT BUILDINGS, TORONTO.

TiiE new honte oi legislation for Ontatio is about camipletcd,
and we give sornie particulars of the engineering plant wvhiclî
will be found interesting.

The boiler rooni is situatcd iii tic north bascmicnt. 1 t contains
six horizontal mutlti-t'îbular boilers built by John Abell, of To-
ronto. Tlîey are made ai IlOtisl" homageneous steel, 6o,ooo
paunds tensile strcngth. Each lias a chaniterof 5ý fect and is s6
feet long ; the shcll is )i, thellcad , -and the doate (30X 30) >.< of
an loch thick. l'he boilers hav'e cadi c)8 thrce-inch tubes running
the wholc lcngthi, madle af charcoal iran, and are furnislied %vith
IMcCI-ive's patent giate. rhcy arc providtcl with cast Iran flushî
fronts ai a neat design, double iolcling cloors, and ail the exposcd
fittings are nickel plated, wvhiclî gives a good finish ta the %work.
'l'le boilers have been testcd by hydrauhlc piessure ta 150

pounds per square inclh.
The engine is a self- cantainveil autoniatic cut-off af 5o hiorse

power, and was also made by John Abeli, af Toronto. 1It is said
ta bc the first ai its kind buiit. Tliere is alsai in tlîe baller rooni
anc ai Curtis' hiot %vater putiflers connectcd witli the high pres-
sure steaini fines. The entire buildings are wvarmied with low
pressure steain, and provision lias been muade for utilizing tlîe
exlîaust steam, by passing it thraugh the purifier and heater.

'l'le lieating is carricd aut by direct and indirect radiators,
and aver 8 miles. ai wrouglit Iran piping is employcd in this
îvork-56ffi feet ai main pipes being frain 3 ta 12 inches in
diameter, and 37,208 ect ofibrancli pipes varying in size accord-
ing ta radiatars supplicd. In tlic direct systemn tliete is 26,173
square feet ai heating surface in the radiators, and the indirect
supplies 5,060 square ieet.

The indirect radiation ta the principal roomis 1 controllcd by
a clever cecctric device; attaclîcd ta the thermiometer in the
roani ta be heitecd is a small thiermostat wvhich is so scnsitivcly
arranged tlîat -. henever the atmaospherc changes the reading ai
the thertnometer froni 63' F., the instrument, by its connections
with the swvitch daipers, is able ta instantly thraw the cold air
over, under or through the radiators in the saine proportian.

Mechanical ventilation is resrted to in the buildings by
means ai two large extracting flues (8 X 7 cach), which are con-
nccted by large galvanized Iran ducts or pipes ta every raaîi in
the building. The fines are each providcd with an 8o-inch
Blackmnan's exhaust fan, and the main cluct hias a iresh -tir pro-
luellior 48 inches ln diameter. ln tlie main air shait there is a
cheese cloth big screen 25 feet long for cleansing purposes,
which 15 so arranged tlîat %%,hen anc bag becames full a1 dupli-
cale can bc easily substituted.

The clectric lighting is entirely on the Ilthrc wvre" systen
and the current is supplied by the Incandescent Light Co. ta the
east and west ends of the building, and is conducted along the
ceîling of the basemrent by means of a double, set ai «1o0oo"
mains. Froni thesc there are î8 large distributing risers, and
each anc supplies a sectian af the lighting on each flat. The
total xiuiber at lights in the building, which is arranged for
gas as %veil as electric light, 15 26oo, Oif Wliîth 2000 are 16 c. p.,
and the rcimainder 32 c. p. and upwards. About 8 miles ai wire
is uscd in order ta supply thesc liglits.

Special care Fas bcen talen ta pravide nmeans by %which the
distrlbuting wires, 'vhile canccalcd, can yct be easily got at in
case cf necessity. The %vires% are carried along the wvall covered
by a moulding about 5 !iches dep. This is ixed round the en-
tire booni whethcr there are wvires ta hide or nat, sa that the
warl, appcarsas part ofithe dccoration. If thew~ircs nced attcn.
tion, it is only neccssary ta rirmovc a length oi this moulding,
and thework can be done without further trouble orany damnage.

It is a very simple but tîseful comtrivance, and is siid ta bc
adapted Cor tie irst tinte in tiiese buildings.

Thîe electric lighit fittiîîgs thirouglmouit tie several clepari-
tietîts. arc worulîy ai notice. TIhey are in braonze, aId
golcl, brass and black iroîî. lJo the l.egislative Clianîber
there are four electialiers wvell wortlî inispecting. They wece

niadein specinil desigus. by thîe Central% cJas and Elecitie
Fixture Co., ai Birooklyni, :uîîc cost about $i5oo aisicce. Thli
nîet.id uised is polislicd branze, wlîicl blcîîds ivell %vitlî the other
decorative work ai tIre Clianber. Each electralier liais 24 liglîts,
witli the saine siumnber ai gas burners, %vhicli are înost artistically
arrangcd. Il ie cloubtful wlîetlier there is a finer speciliien ai
this class ai wvork in Atiierica, citlier in dusigii or %vorkmanslîip.
l3esides tliese chandeliers tliere are 22 brackets, cadi giving 5
liglits, anîd there aiso is an arcli ai liglits ov'er tlîe Sîîeaker's
chair.

l3cfore lcaving the clectrical appliances it is necessary ta nmen-
tion the fotur electric elevators crectcd in tle building by MNessrs.
Otis lIras. & Co., of Nev York. In îlicse elevators the psower
is de-ived train the Eichenieyer miotor, thie use of îw'licli this firnit
controls for elevatar purposes. To give motion ta tlîe elevalor
inchinery tIse motor shaft is coincctcdl by a double wnriii gear
ta the windting cîruni, thus giving perfect streaciness ai operation.
*rite power is controlled by incans af a starting %çlccl in the car,
and is coîiiiunicated ta the motor in such a wiy finit tlie car
stops and starts %vitl perfect case. Thiis is efrcctcd by means ai
a rack andi firside arrangement, which works the bruslî ii the
face ofitle resistance box\, thus turning on nmore or less current
as nîay bc requit cd. In.addition ta tueusual Otis srfciees oni 
car these miachinies are providcd wvith an autanîatic brake and
with safcty stops at the top) -nîd boltoni ai tlie cars' travel, whicli
comipletely contraI ilîcir aperation. 'l'le cars are overbalanced
by couinterweights ruinning in wood guides, so tlîat, as a rule, the
powcer ib siniply nceded ta give a first impeitus ta tlîe cars, after
which the use ai powcer is reduccd ta a minimiuni. Slîould tlie
cable beconie slack, the current is immcdiately cut o!! by an
autoniatic slack cable stop, and l ic he ator rooni and cars the
state af the swvitch is indicatcd by clectric indicatar liglits.

'rlie svhole ai the engineering plant, îvhich is ane ai the most
extensive in Canada, appears tri have been constructedl and in-
stalled in a niost satisfactory manner. It is under the contraI ai
Nir. A. NI. \Vickens, wliose engineering abilities ire well known.
He %'as until recently cogincer ta tic Globe Prinîing Co., and is
a1 past president Of the Execulive of the C. A. S. E.

TRADE NOTES.
Mr. C. W. Hieacersan. clectricalecontractor. Nlontreal. is nîoving inta,

largcr premiscs on l3lcury streetz
Mcisrs. J. M. liarriston antd H. A. Scyler. bath practicil clectricians

lateiy in tic emplay of the Royal Electric Ca..* are about ta stant business
an ihicir own accounit Mt 781 Craig Strect. Mfontrent. under the naine af the
Mýontrca Electricai Supply Ca.

Thiose of onr readers wvha wce ai thc exhibitions fieldi at Toronto and
Montreat lait ytar. %vill no doubt rcenînbcr %eeing on automatic higli speeti
enigint cxhibited by thc Robb Engineering Ca. af Amherst. N. S. At that
tinie these engines wcre in use only in the mlaritimse provinces. but scen'it
are n0w placeti and others contricted (or nt Maontreal andi other points
west. This enginc is onc of the latest put on the nmarket. andi is up ta date
in cvery respect. the govemnor andi valve being esucntially thc samce as the

Stratight Line.- and -are useti by arrangement with the Sttaighit Une En.
gine Ca. 'Mt Robb Engineering Ca. also manufacîture a.n improved bail.
er calle the it oarch Economic. a large number of which are in use in cte.
trie light stations andi factories in the nit me provinces. andi thrce af
which. wve understand. are soon ta bc ptaced in an cleetic light station at
,Windsor. Ont.. along with a large Rabb.Armsirong engi ne. Users af the
boiter finti it vcry nsuch more ecanomical than te ordinary brick set boiter.
andi it bas ail tht adrantages of light portable tamnis. being ready ta put in
position whtn it leaves tht works.

Mr. T. NW. Ness. af M\ontrentl, lias sent quite a large exhibit af the tete.
pliants and switchboard apparattîs wvhich lit manufactures ta tic Worid~s
Fait- a-%%Chicago. Belorc sentiing it a phuiogrnph was takit. by which we
notice that a vcry inttresting display will be madle. t3esides tht ordinary
Standard Bell Telephones. which are useti for private tines and local ex-
chnnges. there is a switchboard (or use in central offices fltted up com-.

which this firm lias% rccntly bec,, building and supplyitig throughout Cana.
da. Quite a large varicty ai wartchotzsc telephones was also sliown. This
systeta. although largcly used througliout this country. as compaaîisely
new in tht Unitedi States. Briefly described it is a systen liy whcl cadi
telephone is its own central exchange. [Dy turniniz a switch îa the clesired
nuniber any drpannient of a facuory niay bc talleti up (rom the office or
Tramn anc deparinient ta anoîher as desireti. There wcre also a oniber of
desit telepliones on fixeti and also movcable arms for spccialt use in btiknls
andi public or privâte offices. litabke.anti Carbon transitters. receavers nti
anounciatars conîpleteel tht list ai articles sent. Owîng ta the pats nts an
these articles expiring ai the prescrnt tine. i, is expecteti that tis exhibut
wil cause: mare tisa ordinary interest ta those attcnding tht World's Fair.
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EjiOTftIO lîPILWPcW DEPitfTMENT.

CITY AND SUBURBAN ELECTRIC RAILWAY.
IN our Iast issue wc gave sanie L.irticulars rclating ton: pro-

poseti electric sircet railway to le nuIlt antI n1îratecl ii the
casîcrn sul>urhis cailtoronito. Sonie notes conccrning (liecectric
railway siow rutining along tlie îîortlî-west linîis of tut- cit>' lnay
.11so prove interestinx.

The- rilu-ny was built b>' the Canadian Edlison Electric Co.
nd is the propcrty of tue City & Subuirb;în Elcîric Railway
Co. Thîis coinpaniy, wîitlî
iwlicli is incorporateci tlic-
Davcnlpnrt lZailwvay Co.,
has a capital of $2oa,000. - -

TIlieir offices -are situated ~
nt the corner of Dundas
and Keelc strcts, Toron-
ta Junction.

Wr. Il. W. D)arling, of
New Y'ork, is the l'rcsi.
dent ; Mj\r. R. IL. Friser,
late supcrintt-ntlt-t af
Nova Scoda Central Rail--
way, is the manager amnd
secretary; &Nr. R. it.I
MelNatugli, clcctrician,

ancd Nlr. Il. 4Nowatt, crngincer. WVc shiow a dilagrain of the
prescrnt route of (lic r-.dlway wvhich, is aîbout six miles long and
lins a single traci, wiîlî loops at convenient stages ta allowv cars
ta pass cadi otlier. The line passes utider the C. 1>. R. tracks
on Kecle street by nieans af a substantial stihwa.y built in stone.
It also crasses the G. T. R. on St. Clair avenue and i agin an
1Davcnport Rond. At iliese two points signal towers have been
bult with gates aud ps opcr diinioncîs ta the tracks. Thiis wvork
ivas exccuîed b>' MNessrs. N. S. i>r&Son, of 314 Front street,
Toronto, and is tic first of its kmnd. We refer ta this at more
lcng«tlh in anotlier place, giv;ng an illustration rep)roduiced front
a pliotograpa, of onc oi the junctians. Four anti onchlalf miles
af the Uine are laid 'vida 50î lbs. T rails upon slcepers, and the
renîiieder is shortly ta be relaîid with mai a ierial. Along
Uic streets iii Toronto junction Uic rails are 6c) lbs. T rails laidl

on girdlers, and have concrele fauincations wliere the strccts arc
pavcd.

Thîe powcr liause, a vicwv of wlici can be.secn in the cut show-
ing thie crossings already rcfcrred int, is situatctl an the sonîli
side of Si. Clair avenue, anti lias a car hanse adjoining capable
of holding 12~ cars. Tfli building is in recl brick, andi about t5o,
(ett long andi 5o ect wvide. 'l'le enIgine rooni is itteti up îviîh
125 1Ii.î enadBî engine, -whaîch is ca)UPlet willh a Nu. 33 Edi-
sont gcncratar ai too kilowatts or h.p. T'le cars, ai wbich there
-irc lave, wcre built hI' literson & Corbin, ai St. Catlirines.
They ire 16 fct In lengi, ant Ui interior wliich is capa>ble oi

seating 30 lieIsons, is fitteti up1 exceptionally coiortable. The
plaîiorni at cadi end is covered in by glass partitions, w'liclî flot
onai> sîrnelter tlîe miotormnan anti concluctor cluring rouigli %vcatlîcr,
bîut greatly aSsist tin preventing the coin front finding its way
int tlic interior af tRie cars.,

One car is Nvorkedl by a WVestinghouse motor af So hi.p. ; tliret
hiave E dison motors af 20 li.p. cadi, and tRie rcîiiaining anc lias
a simiiliar motor of 40 Ilap. Thlrcc ai tîrese arc now runnuiag on

the road, giving a Jo
minute service.

The railway ivill be
- ound a grcat convcnience

eta those having ta travel
- ~ - bctween the city and To-

ron ta junction, as the ser-
vice, cornabinei iil tîtat
af tRie Toronto Street
Raihvay, is far botter than
the railway facilities on
accouint af tRie cars rxin-

r-ning nmore ireqtîently.
This bener'it îîill be stili
better appreciateti wiîen
tRie latter company mons

ain electric car service on Bathurst street.
Thec City and Subuirban Railway Co. also provides inaprovcd

Incans af transportation front the western ta the northern sub-
urbs ai Toronîto, andi as the Tronto and Richmond Iili Rail-
way, wliich is shortly ta bc built, ivill ternninate nt the sz, mue
paint an Blathurst street, iurtlier iawproveînent wili bc obtazined
in this direction.

The camipany have made arrangements ta extend thecir line
down the %vcst side ai High Park, ta Swansea, meeting tRie To.
ronta and àMimico Railway on tlîc Lake Shiore Rond. The track.
is non- being laid, andi it is hopeti ta have the cars running on
îlîis extension durinag this suniner. As th ic ne line passes
tiîrouglî sonme ai the %vell known Hlumber scenery, the cars will
be inuchi aîapreciated cluring tRac excursion scason. It is pro-
posed at ant carl>' date ta extcnd the company's lines ta Lambton

andi Weston. When tliesc cxtensions are carricd out, tiîis par-
tion ai Toronta suburbs wvill bc wvell provided ivith ineans of
local transpornlian.

P>IoTECTIaN OF RAILWAY CROSSINGS.
Tun introduction af electricit>'ta strect rs.as. a motive powcr,

lias maade it neccssary ta introcluce wvlierc thc îracks cross rail-
%%av lino' s saie coi)plete systeni ai siguzdling ta prevent acci-
dents-, andi a perfect andi ingenious set ai street gales nitlî auto-
matdc signais liav-e bc-en invcntcd for this purpase. Mie City
andi Siburban Eiectric Ra owfa Toronto junction, have iati
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gaies cf titis description crectcd where thcy cross the C.11. R.
tracks on St. Clair Avenue, and nts wltere tltey cross flic
G. T. R. on Davenport Roati. WVe give lin illustratii of the
former gaies whiclt are op)era-teti by a signaîntan in flie tower,
b>' tîcans of a ciasik a:tacitcd foi a gcar stand, tîte oute tove-
iltent wortking fle four sUrect gaie arius, four sitie.walk artus anti
îsna;plturc signais, as follows :wltcn the gales ire open for
traic oit flie street thec scînapitore target is at iigit antgles te
mtasse sitowing dutring day a langer» signal, andt ai nligit a
biight ýtd ltght. lThe action cf iowering the gaies pulls the lar-
get tci " safeîy,"1 this bcing a perpendiettiar positiont, anti au flic
sainte ilie chtanges fltc reti ligit ta whuite or green in accordatîce
ivitit ruiles governing colors in setuaplîcres on lte railway whichi
crosses.

Tite appliance is soi arranged titat tie gaies htave to he
lowcred ta an angle cf 35* befoic tîte target starîs tc iove, attt
vhen gales reaci tlic level, te signal is contpletely chatîged
fînin l"danger" le "Isafcty.>' Tîtesante applies witcn gatesare being
rakýed after a t rain lias passeti, the signal gradually changing
antI showing cotuipiete et langer"I signal wlten gales arc -at an
angle Of 35". Tite scinapliore is a positive signal in titis way-
,rite chtange cf ligt is cifecteti by an insicle case holding te
diffcrent coloreti lens, w'hiciî sldes on a fine, fltc two rttby lens
coming opposite lte plate glass <lise in lte outside case wlicn
the target is aI rigit angles or "<(Langer." WVlten target is putlîcti
perpendicular, or " safety," a coirespcntiing atovemient takes
place in the case, tvhich ncw shtows %visite or green light, as the
case may be, whcrc it before sltowed red, se titat but one coler
aIt a finie cati ite scen b>' the engineer un train «-bot t 10cross.

'fTe gales are also cquippcd wiîh red lamps, wlticli swing be-
tween two sitieltis whici shu off' flice liglit fron the trainmnie
andi show brighî reti liglit in center cf strcet tvhen gatc arns are
down. In day-light, the reti light is repiaceti by a brighit reti
target, wiîicit is a great intproveinent on a reti flag, for unlike a
fiag, lte target tics ttot require a winti te tuake it fi>', anti on
the score cf diurability dicete is ne conîsparison. Anoîter ativan-
tige is tit a tnani who litas been uinfortunsale eneugh te ]lave an
am or lcg taken coff on tltc railway is can1 Ille of attending the
signai, as there is ne ladder te clintb, flie iatp being elevaîcci to
ils position (ron flice grouni b>' eants cf a chtairs, anti flie corin-
binctipgales andi signai easily worked •vitlî one itanti front flie
lower. Messrs. Noah L. Iliper & Son, TIoronto, are the inven-
tors anti patentees of titis ver>' tseful appliance. A large nutn
ber of prominent railway andi Governinent otffcials htave inýlîec-
ted flite gaies as erecteti, anti expresseti their entire a.ppre"-' ilion
cf tîte nîtlod adopti as a preventive cf accidecnts. Tite s>'s-
tein is wîeil wvortlt tte altention cf ail ccîtpanies situatc<l se as to
reqtîire the use cf protectit'e deviccs.

NIAGARA FALLS ELECIRIC RAILWAY.
"R tt'îsi proý,ress is being madie with the building~ of thts.inte,/andi every effort is being useti te have the railway open un- the

24111 cf May next. Wien completed titis will be fle only roati
cperaring (romi ils own watcr power, andti he ftrsî lime any part
ofthe hiddcn power stored in the waters of Niagara FaIls will
have been put tn any practicai use.

The construction cf the wbeel pit and the driving cf (lie titn-
nel ta the river batik undier the Falls, in order to provide for fltc
discharge cf fice watcr passing through the water wlteels, was no
easy malter, anti the engineer, Mr. R. W. Leonar-d, cf Brantfordi,
Ont., is 10 bc complimentd on the way the work bas been car-
rieti out. The wheci pits aré Sa fées: dcep, anti contain two
turbines or horizontal whecls cf 1,000 h. p. e.îch, whicb wcre
matie by William Kennedy & Sons, cf Ow'en Soundi, Ont.
These wheels have immtense iron cases, tei fées: 6 icites in
diarneter, set on iron girders, which arc llxcd te soliti stone
weîk'.

The inici canai, situatet i a the foot cf Cedar Island, is 250
fcet long, 14 deep ant i S %vide. The waîer is conducteti along
tbis canal 10 a large basin anti then ibrougi large iron penstockst
7 (cet 6 inches in dianicterte the water whees. Thc outiet tun-
nel alreidy referreti to is 6oo ct long, 8 by te (fct in size andi
dischargcs r.ear Table rock.

The clectric power bouse is tei bc a hantisome structure
îoox6z feet, built in limnestone, andi will bc situteti opposite
Cetiar Island. Mr. jas. Balifour, of Hamilton, is the architecte
anti Mr. J. G. Pococc, cf the saine cil>', the contracter. The

interior et the butilding~ wiii consist cf one large ronn i %vliçll
will bc flic mnain shafling and thi-ce dynamos of 250 Il. P. cache
which 'tee ta be bujît by file Canlatiai Cesserai Elcctric
Company.

At Quecnston flie rilway is to bc iteovidict witlt atotlter
ptower house, tîcar flice river, in order to drive flic cars sep flic
lteavy g madc cf elle mtottotain, wlîiclt is a tuile and a ha~lf lnng
an-I bas a fall of 250 fcî iti a mile, The butilding wiii contain
a boilr rOOttt35 x30 (cet atidan cmgiie rooi i55x 70feet. Thei
plant will consist cf two cngines cf 95o It. p. cacît. Tite lwo
dyntamos ta bc uiset wii htave a capacity cf 200 kilowatts.

Tîtere is no dotîbt flic lne will bc geatly patronizcd by fic
excursionisîs who visit titis iccaliîy andi il is Itopeti tîtat the
%visites cf M r. Grat, fltc general manager cf tc coilip:ny, ivili bc
realizeti by the litie beitîg in operation by lthe Quiet's birtlîday.

MOONLIGHT SCHEDULE FOR MAY.

Dao t11

7 ......

12..

13. 
14.:
15..

16..
17..

19,..
20 ..
21.

23.

24..
25.

27..

29..

30..
3 ..

Ligit.

11.1M.t

P'. Ml. 7.30
Il 7.30
s, 7.30
et 730

7.30
s,7.30

s.7.30
if 7.30
s, 7.30

7.30
s.7.40
s.7.40
ss7.40

et 7.40
te 7.40

If6.40
t,9.50
'A10.50

et t 1.50

A..12.10
1't2.30

t 12.50
fi .1

te 1-30
t .50

No liglit.
No lighl .
No ligitt.

P. 'I. 7.50

Extinguisît.

P. -,. 9.00
fi 10.00

mi10.50
115t0s

A. M. 12.40
fi 1.20
e, 2. ?0
il 2.40
il 3.10
fi 3.30
if 3.50
et 3.50
et 3.50
il 3.40

1e 3.40
t.1 3.40

q t 3.40
# 1 3.40

s, 3.40
su 3.40
fi 3.40

fi 3.40

No lighî.
No liglt.

1'. Mý. 9.50

-Total,

No. of
Heurs.

II.M.
1.30
2.30

3.20
4.20
5.10

5.50
6.40

8.20
8.1o
810o
8.00
8.00
8.00
7.00
5.50i
4.50{3.50
3.3P
3.10
2.50
2.30
2.10
1.50

2.00

140.20

PERSONAL.
NIr John Little. of Hanttton bas bere appuinted manager of the %% ina.

sor ciLctrie railway.
Nir. Albert E Edkins. the pres dcn: of the Exrcutive Bioard of Statio.'ary

Engmncers. bas rcîurned (rom a visit to tlie Lower Pro% inccs.
After a successful carter. Prtsident H iggins. the originator and manager

of the National Electric Trranmway and Light Cornpany. uf Victoria, Il. C.,
bas rcsigned.

%Ve rt-gret ta aninounice the dcatti of Me. A. Mlule, manager of the Bell
Te.tcephone Companys branch et Lindsay. neh dccased was a nepbcw of
Judge Mttir andi was much respccted.

Mer. John W. NIcRac, president of the Electric.Strct Railway aIe Oitawa.
is Iikcly ta be thc succcss.r ta Mre. C. Hi. Ma-ýckinîosîh ihould tbat gentlcman
bc appointedl Lieutcnant-Governor cf the North.wcest Térritoecs in May
neXt.

We are plcasetil ta record the rccovery of Nir. I. E Davis, the eleçtricatl
enginece ta the 'roronto Street Railway. [rom his scverc iliness of typîloihl
f(cei. HIC lias Ront ta bis home at FaIt River. Mass., to tecuperate his
healîb.

Mer. George IV. Inglir. of the film of George F. lilakc hlantifacturing
Co.. Liberty st., New Votk. builticis of the ncw bigle ducy pumiping engine
nt the main pumping station of the Troronto Wa.tertvorks. bas takcn up bis
meidcncc at 281 Sticrboumec st., Toronto.

Mer. Chas. A. l3asseti. of St. John. P. Q.. bas been appointd Picirict
Superintcndent of the ll Teleplionc Coinitny of Ca-nad.t over the district
souib andi easî of the: St. Lawrence. WVc congratulat: the conilxany upon
sercuring the services of such a well qualirieti mani.

Wbite i. Eckcrt. the manager of the Bell Trtephone Comp'iny ai
Brantford, was belping te fix a wire oee the Grand river. hce camfeti an endi
round lits waist and was dragged witbin a few inches cf tbe river by some
moving ice, but succeded by a dcsptmtc effort in securing a tootholti.
Wc cangiatuiat e. Eckcen on bis narrow escape.
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CARDONS AND PORCELAIN
OP 77W IIGIS QUAMUTY A~R ANUFACTUREPf IN CANA,1I.

PlE-Erl-I3OROUG1 CARBON AND) PORCELAIN COMPANY.

SKETCH 0F AN IMPORTANT CANADIAN 'INDUSTRY.

TIl E aiccoiiii).isyitîg illust ration represenîts thc business
offices and iiiantuf.ictory of the Pecterboroughl Carbon andi
l>orcciain Comîpany, situatedIn aPieterborough, Ont. Tiîc
rcaders oif the El.FeCTRicAi. NEws wviIl un doubt bc inter-
cstecl in Ie:-trning soine particulars regaiding the cstablisli-

ment :îîîd dcvelopinent of tlîis entcripriic, ivi». :i is the only one
oif its çass iii Canada.

Ilrjnr Io îtra ail tlic rarbons rcquircd for tut' Canadian market
wcere çupplie<i froin Anirrican înanuiffctoî ics. 'lhci rapid grou th
ai the clcctric iigliî:itg industry in t Dominion, iowcver, led
ta the formîationî
at 1>terbor-

ary, 189o, of Ille
Brooks Manlu.
facturing Go.,
wbo imîncdiate-
iy commnedt

ulant for making
carbons. ''iîe
inanigenient of
the Compny
w:îs vesled in
Mr. Thoas
Brooks, wvitiî

as Mechanicai
Supcrisnteniden t
.ind Sccrctiry-
Treasurer.

In April, i 89o,
the compafly
commenced ta

wit h ai staff oi 30 WO<ES OF -rtu PETitRBoRo, CARIIo,; AND
waorkmnien, svhich
%vas increased during the year ta 5o. Owing ta, the quantity
oif suiphur contained in Canadian coke, great difficulty was
cxpericnced in attcmipting ta procluce carbons oi the rcquircd
standard of quality andI much loss af titile and expense were
sustnaned in replacing poor stock.

J ust when these difficulties had in a mecasure bcen overcome,
the conîpanty's factory and plant %vcre destrayed by fire, àMa.rdli
17th, 1892. No timic %vas lost in crccting ncw and coinnodiaus
buildings, furnaces anti machiner>', and in icss than two months
train the date ai the destruction oif the aid factory, its successor
%vas iii full operatian, sinice wbich timie the difficuities of manu.
facture have dimiinishcd ta a minimum, and the quality ai the
praduct bas been raised ta the lîigicst standard. The company
has conîiînoed ta eniarge its sphec af Inade, until at the prescrit
tinie, tzbotid eighty /'er- cen. of the' trizde iii the Dominionj is suP.
pliedlfropn !hese works. Ti'is is stili groving, and it can safely
bc 1prcdtctcd that Et înlI enly bc a short toile before the wholc
Cinadian trade %vill bc supplied with Canadian carbons. Lnst
ycar the Campany were unable ta MuI many orders on accaunt of
their Iiliiited capacitv. This bad ta bc remiedied so that the
growing denîand could bc met. In order ta do this an addition
bas L.steiy been crected ta the furnace raaînand a double furnace
put in, wiîich li alinost dauble the output ai the warks.

The addition is 452 ct and the îiew furnace is double the

capacity of t oid nms WViîl this additional furnace capacity,
the %works ivili now iave a total ouitput of uo,t»o carbons per
,,zo,:h, îîîaking the year's output six nim'lli carbons. Ail adt-
dition lias also been made (n t plating rooni, increasing ils
capacity in accardance wiîii the daîibling ai the furnace output.
'l'le number ai eniflayces has alsa been iEidreaSed to, eighty.

Having clctermiiiec ta mainufàctur-.ý al5o parcelain gonds for
clcîricai and otiier purposes, the necd cf a mare sîgnifl'cant
nanie becaine mianifcst, and an Deceînber 1th, 1892, an Officr
in Couincil wvas passcd by the Ontario Gaverntucnt attoriznng

the Company
ta Change its
naie fromi the
"lItr,es Ma-tliu-
factoring Coal-

Carbon and
l'orctlain C-oin-

In connection
with, thuis change
af naine, the

- 5ersonnet of
the Company
w~as soniewhat
changed as fol-
iows:

l'resdent-WV.
Cluxtan.

Vice - Presi-
dent-jas. Ken-
dry.

Managing Di-
rector and Sec-
retary- Treasur-

POILCELAIN COMPuANY, PrTERBORO'. ON<T. cr-J. WV. Tay-
lor.

Directors - Thamas Brooks, George Stevensan, Jantes
Stevenson, MPGeo. A. Cox, T. E. Bradburn and A. L.
D)avis.

In the manufacture ni parcelain gonds the company bids fair
to achieve as great success as in the production ai carbons, the
volume ai îlîeir business in this depaitment having doubled
ivitbin the period ai two months and the porcelain has thetre-
putatian ai being superiar ta any bro<ight inta Canada. Amang
the great variety of parcelain gonds nianuifactured arc electric
insulators ai aIl desigus, switch bases of différent styles, ceiiing
rosettes, lamp sockets, main hune and branch dut outs, door knabs,
castor wvheels and numecraus articles ai special %ware required in
difficrent manufactures. The conipany lbas an order for supply-
ing 2!6,000 pieces ta tht Bell Telephone Co., another order for
special blocks for the electric lighting apparatus and fixtures ini
the newv Parliainent buildings in Taronta, and are supplying
niost of the carbon brusîtes and porcelain goods required by the
GCneral Electric Co. Since tht te-organizatian of the company
great changes and inprovenients have been nmade in the offices
at the works. As they arc arranged the offices are bright, cheer-
fui and campiece in aIl conveniences, tvhile they have been fur-
nisbed in a style îvhich git'es them an air ai taste and ciegance
as wecii as Corn(ort.
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PETERBOROUGH UARBOIU AND PORUELAIN cos
*«*4fANtIFACTURERS 0F...

CARBON POINTS 0F >ALL SYSTEMS 0F ARC LICHTS,
and ail kiïids of Porcelain for Electrical and Hardware Unes.

This Company arc nowv majking a carbon equai to any iniade in the Sutecs, anid guarantc
satisfaction iii ev'cry respect. The following letters, coînprising the Iargest consuniers ini Canadla,
.wi1l fülly substantiate the above statenient, ancd we keindlly solicit the whole Canadfian trade, offer-
ing the assurance that wve xviII use ev'ery effort to please our patrons.

THE PETERBORO' GARBON AND PORCELAIN CO., Peterboro', Ont. OTA , pl24,183

Gentlemen: In reply ta your request we now have the pleasure of certifying to
the good quality of the carbone you have been supplylng this Company. We have heretofore been
buying frcmn the Carbon Companies of Cleveland and elsewhere, but the last lot of 200,000 whlch we
received from you, we found gave us botter satisfaction, bath as to lit'e and llght, than any we have
ever had. We think kt would be but a short time when the Ganadian carbon miarket would be al
your own Yours truly, TH OTAABETI GTC.

(Signed) A. M. SPITTAL, SeC'y-Treas.

J. W. TAYLOR, ESQ., TORONTO, March lUth, 1893.
Sec. Peterboro' Carbon and Porcelain Co.

Dear 'Sir: We would like you to increase monthly shipments of carbons, as
our stock le getting too low. The carbons are now givlng us excellent satisfaction. We shail be
glad if you can make a monthly shipment of 150,000 for three nionths, which will Increase our stock
sufficiently, and thereafter ship 100,000 per nionth until further orders. Do not fail to send at least
150,000 or 175,000 this month. Yours, &o.,THTONO LCR IG O.(N)

J. J. WRIGHT, Manager.

J. W. TAYLOR, ESQ., ?4ONtREAL, February 2Znd, 1893.
Sec.-Treas. The Peterboro' Carbon and Porcelain Co., Peterboro, ont.

Dear Sir: In reply to yours of the 2Oth instant, I beg to say that the carbons
whicb we are uslng at the present time for our city and commercial lights are glvlng us entire satis-
faction, and 1 have macle comparative tests 'with the Brush (first quality), and 1 find there le little or
no difference, and as long as you continue t6 manufacture the came quality of Carbon which you are
at the present time, there le no reason why it should not dispiace or supersede ail other Carbone in
Canada. Yours truly, TERYLEETI o

J. F. BADGER, Jr., Supt. Light and Power Dept.

J. W. TAYLOR, ESQ., HAMILTON, AprIl 2Oth, 1893.
Manager The Peterboro' Carbon and Porcelain Co., Peterboro', ont.

Dear Sir: It gives us much pleasure to say that we are using carbons of your
productioh In our lampe and find these we now have compare very favorably wlth the best makes
fromn the other sie. Vie will- thank you to bookc our order for 25,000 7-16 c. c. to be delivered about
the middle of next month. We should like to, have a few samptes of your one-half in. x one inch ovai
carbons, plain, when you get them out; we thlnk they will turn out to be an A No. 1 carbon for ail

nightuse. ours ery tulyHAMILTONî ELECTRIC LIGE. T AND POWER GO.
_______________________ D. THOMSON, General Manager.

ST. JOHN, N. B., February lSth, 1893.
THE PETERBORO' CARBON AND PORGELAIN CO., Peterboro', Ont.

Gentlemen: A few days since we referred-the Halifax Illuminating and Motor Co.
to you for some carbone that they wero In need of, and It rnay be that you can get some business fromn
them. We have also to-day sent a box of your carbone to the Fredericton Electrlc Llght Go., and if you
wlll send themn quotations upon carbone you may also do sornething with themn. We have In both
cases recommended your carbons-as being a very good article.

Yours truly, THE CONSOLIDATED ELEGTRIC CO., Ltd.
C. D. JONES, General Manager.

GANADIAr4 r=Ltr=GTnIGRli lqeWsNI-,Y, IS93
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SPARKS.

A stoinge limllry hs tu lie us&mIl iy llrmgg% 11rus..

of i Inmilom. to drive timeir niîhik wagrilîl.

Iirc clectrle ligimi Comaxny of l'nrcott. Onut
wiit iîstil nn Bon light innaîqmciceiii planti.

*lle G;iamitioqîme 1*lcIrie Ligit camlisany is.

îemîd o tre-ct anc% aew or imousc annat me itidi.
lionsi 10 Iir plat.

A arw tepmoii Comp.ay is la be fornied in

leibrome willi mies consmitraly tuwî'r tînî
îimasc ai precaln rcshvlîg.

Ant eltccric mniiwmy il Ia bc muilt imiter flic
rivet ftanies. I.onlu. Ln.g. 1 lie lise witl be

laid 77 liel bIsCOw tie sulrace

'flle 'Nlngara Falts tEiectric iglit Coumpany
lune rrplaceul Ilîrir ion Il. tp. engille nîti une of
ISa Il p., *n namidded tiîotticr 100 Il P. boiter.

A count.any for il niaauifitcturing of the ¶.Vool.
cy cectro*iiiaglctic ip.tràu lii treeii Mi iulteti

a Chaîrter 'jy time Ontario Governîca. Thie

capital stock il $25.000.

Theim hlaniîhiban Street Rnilway Comîpany tre-
Incrcasing timeir power *Iicy hanve ndded ta

ihecir plant a Tandem cosspoîînd condensing en-

gine Of 250 Il. IW. ntc oSUitntît b)oiters

'llme Toronîto andt Riclmamond Ilill Sîrcet Rai.
Wmîy Ca.. lire eoamplcmmg arncmemsfur laylng

supmljy of flicme euuirt-t mtive pawer. faut fimd it
wiii Lw- ceîîptr 0 imurelmase anid aise timer uvmî

plant. It ix 1 rob.îbleiey witi adoptt ns course.

l'Ise Ottawa Etectiie Street Raitway Ca. pro-
p"v extcmîdmng imeir.service Io iuit, mund imave

Offered Io psy tlle City comînicil for Ille prTitiege
smoo fier maile for lime first iflcn catns. $200 for

Ilme next len yeas. .isid $3oo for lime foltowig Ira
ycans, if ttmey lire grniîed a charter for iirty.five

'te direelors cf the Hiltnîton. Waiecîown
andi Gîteiptt etectrie rautwnsy hmave decideti ta en.
gage un ticcîrient expert (roi Toronto ao mutrîse

thme conmpany is la the dynamos to eniplay. nd
10 give n gemerit estiiSlC of the cost af time rit;.

trient plant reuireit. EnIglantr Keatting à% limkly

ta bce emîgageti for Ibis pur;maae.

'llie Iaonto Street Railway Comapany arc lait
,tmg slcps tu pguet accidents timromîgl lilswngers

on ilmeir opemI rzirS geîîing an or on ai Ilme wrcig

side. %V'ire ruards wlt tic finsemeu aiong anc

side of Ilme car eavmitmg the sîeps nt ciîiîcr cuid

mand extcumminr %ils ta a pomint twa fcet absove lime
scant'. Tis am. ngeilitst svilt idso preveat Ixtss.

engers wile Sitting dawal floui ptimmig tîmeir
liruais out, anti no aile cena ng on flime sîep.

Engineer Keatimg tas givemi bis npproal 10 the

M'ie Royal Elecîrie Commpany held ilss anîimmal
ileeting recemtiy. 'l'ie retiorn Of lime ytenr's bumsi.

$139.76.5 and tlie gross expmmulmîmre $tm8.96ii.
ie-111um at lulance Of $70-797. Or amer uon lime
capiitlti. 1)ivideami5 to time amîmodnt cf $52.092
%tva Itimi 0u1 of lii nmmîammm, amîd $u8.7o5 wis

earricet au the profit usndloss accuant. wliich now
anicumiti Io $267.639. 'lle~ dirtctars of tihe colis.
pan aue lion. J. R. 11liaudeau. Smr Josephi

Ilekson, and Niess. 1'. L. Ilejque. G. R. Rois.
ertson. E A. Snanl. J. Aiex. Sîraimy. A. R. Mc.
Donneti. 11. S. 1lian naîtilau Mcms.

Thme MIl Telephone Comîmpaany have Sent ia

t%% lesimlcrs for providumg Moîstuiral with -. n cre.
tre paîrol syslern. Ille firsI bimmg $29.757..w~ for a
coniplele elecîrmesliy eqmiipeutl syst-al of six eir.
cuits. ecl~uimve of coac-cyne anî hmres. iMis

was acuudig to lime instrucions of lime police
eovnlitee *llme scond tenmder il Ilme c0unpany~s

tdo& of whlat stoulil tic a coniplete outmî. Il
comspilss loci nlarmi sixt1cns with six circuits,
wiîh flli Alauiî app.trus ti nthe Central htation
with Connctioans la time stables. l'iir pricî, fcw

tlis otititgma$-2i.007.07. I*rY agre lacarry Ile
wmues on ihleir putes and ti) lisema ia reliair for

$2.000 per anisns fuf ioo stations, %ihicis il et
Ille sanie MIa asT'oralIn Illys for 60 stations.
Mr. flatger. Clay~ cîrctncian. il tn asake a futl re-
port on the teaders.

TETORONTOI ELEOTRICAL WORKS
Manu/actuen1r1ng .Etlecri ci ans and Enginers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electricat Books.

35 Adelaide Street West, -. TOR.ONTO.

1gbGrade
~~aoknanlCldescellt Lampa

ANUFACTURED BY THE

PACKARD LAMP GO@, LTD.
96 to 100 King Street,

M ONTREAL4
Il>case attntion flic Et 1En'inr %I. NLWS wlien corrcsponding %vill advcrtisers.

Special
Pulleys

À%A madle in ai size

e e

e e e e

7-r froli 3" niotor puileys to 15 ft. driving pulleys,
. Irl....

MRON CENTRES AND WOOD RIMS, AND ALL WOOD.
Our pulicys arc uscd an A large stations in.Canada.

SPND> polit CATA.LOGUE

DOOCE WOOD SPLIT PULLEY CO@
83 KCING STR~EET WEST,-TORONTO.

Wm. Kennedy & sons
Hydraiffie and Nechanleal

Engineers.
sole Ifanifacturrr7 in Caxada 0/t

Tfle "New Amerloa" Torbine
(Ai/h tkveiZ and Aorizontal)

ulsielsis the very best id of
\Vâîer WVtecl for driving eleetrie

mîaciner)- by miter power.
Special attention gi%-en ta.îbe

-arrngeaient and pruction c f
Superior gemJs. shafiing. &c., for
Etectr;c Stations.

soî.g 4AliTvtf 0
Fruon' s

Wator Wheel
Covernar
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At a recent annuai meeting of the Canada t!ultuil Teiegmaph Compatiy
and the Mutual Tregrapb Coempmny the foliowing officers werte ctected:
Mr. H. P. Dwight. president; *. r. T. F. Clark. of Necw York. vice-presi.
dent; Mr. D. 0. Perry, secretaryatidtresurer; Meuars. C. A. Tinker and R O I & : ; . a
A. S. Irving, dh'ectces

The annuat metting< cf the Toronto Eteetric Light Comtpa'ny %vas held 0
recenîty. Tht report shows that quartry dividends were paid nit the mate
of eight per cent., and $n5,ooo waAs ndded te the reserve fund whlch now
imouis to $45.000. Tht directors for the year arc Meuars. A. H. Camp- I

bell. W. H. Hevtaind. a. F. McKinnon, Henay MI. Pellatt, S. Trces. T.
I.Viatmsty ndu U. Bline, wlth 1. J. WNright as niinager.

Tht Cnnadian Gencrat Electrie Conipany hlis nnialganted with the
Peterboro' aind Ashburnharn railway for the purpoe of operiting ton etecti
road in I>eterboro. Tht undertakting will bc cairried out under tht charter f O 0

of the latter coipoany. Tht officers are ns follows - Mr. T. E. Brndburn.
presldent; Mr. F. Nicholl, vice.presidcnt; Mr. A. P. Pousette, secretairy
(pro tem.>, with hmesrs. H. P. Dwight, T. G. Hazlitt. A. Stevenson, E. H.
D. Hull and W. Walsh as directors.

A O-IEA~TLOSSI1
SF i hve any pipes or boiters uncovered, you are

L sing on saine at t he rate cf 8o cents every ycat on
cach square foot cf surfatce exposeet. I3y having thcmn ccv-
ced îvith our Minerai VIooi Sectiotuti Covering

* *you wvill save 85% of this loss. The saving thus effcctcd
in fuel ivitî in one year moec than pay the cost of covcr-
ing, wvhich %%e guarantec te Iast as long as the pipes.

Our covering as the best fuel saver on the market.

MONTEAL AosNT: CANA DIAN MINERAI. WOOL GO,, Ltd.,
oBOi. fi. cOWRqm,

ROOM 23. 204 SL JaMeS Street. 122 Bay Street, T'ORONTO.

19u qq.iu m au~ TRADE MfiRtK.

1 Ht. ~ULAIK Wilfta
Unederground or subnearivie.

The rbbe, s'! tta u it adcbes1 seityrhmctypered, and Es guaranteed te bc wate.r.proof, and Witt not deteriotate, oxîdixe or cacek, m
wii rema flexible in extremm cotd weatiher and is noi attecîrd by heat. The aasuhtdon is protected front niechanicaliEnjury by oe or more braids, and the whoic sbicked
with Ciarks Patent C.mnpound, and specrai extra finish, which we have now adopted for ail our slid wires as an extra weatherpvoof protection. and aie preventing chafiag
md abrasion, whc swer cd n 0avr ra xeefraro.Orilton wiii proe durable wh.n eit others fait %Ve are pre;ared an furnith Single Wirea

c l auges ddamtrcEnuaonfrTlgahdEetreLhtfmsok.Cables atetoorder. V/e are now prepareti to furnish our Clark WVsrewitha whsite
finsh forcUn la ol svlia o tnadclr

C lark ontumsolib sdfrnlunwtrpojots isisut up En isaif.pound boxes, En stripe about one foor long and flve.elistiss inch wide, and
Vhn _ppdbuaot andoeadfrl tmksaci as o ata d Mator tise. va maire ail sires cf strandeti and flexible witts Clark nutaiS.

th. arane ou noaInWirvrue.Ara, derground, or Submarlne, and or net prives are as low. if net lover
issayoarfis.lu nusr /r.Veesi .pest emi aaouswt ternis and discounts for quantitie.

EASTERN ELECTRIC CABLE CG,1
61 te 69 Uatropgaldire Street,

:Bosr T , - Mo.&Bss
HENRY A. CLARK, Treasurer andi GeniMaager.

HERBIERT H. EUSTIS, President andi Eloctridami.

LAKE GIRARD SYSTEM 0F MINES.
Lake Girard Mine 0 Nellie and Blanche Mines. - The Horseshoe Mine.

CONTROLLINO 2,500 ACRES CH-OICEST MICA LAND.

The LARGEST USERS in the United States arc among our EARLIEST CUSTOMERS, and can testify te the
excellence cf aur rnaterial as well as'to our PROMPTNESS 0F DELIVERY.

All MICA SHIPPED BY EXPRESS, and sales miade rit I>RICES INCLUDING ALL CHARGES TO POINT 0F
DESTINAT[ON.

ýVhy bujthraugb MIDDLEMEN and pay COMMISSION, when you carin DEAL DIRECT WVITH THE MINES, and
rcctve your MICA AT FIRST HANDS?

WVe are prepared te SUPPLV the requirements of SMALL USERS, on advantrtgeous tcrms, toeking te the FUTURE
GROWTH cf their BlUSINESS.

Our PRESENT STOCK 0F MICA actualty mined EXCEEDS 300 TONS, and this, too, AFTERZ A VEAR'S
STEADY OPERATIONS.

ALL SIZES AVAILABLE, and we will tither cut te size or in rough split shects, with cdgcs trimmed or untrimmed, as
xnay be desired. WVe will cut discs or segments of circles whcn rcquircd.

Send us 2 SAMPLE ORDER-wc çnly ask a fair trial; once wc receive'th.it, we arc not afraid cf holding your buîsi-
ness. Address att communications te

DON'C. WATTERS,
240 IDalY &Airelmueg - - Otta.Wn, Caizaa.
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CRNPiDiAr4 BIIECTRIGCALI NgJW5 a',1

Ille Tomnt atul Scarl.ore) Rllw.a aty nmal- JOII.LB.AI<I Es ENNRATHBUN ESQ.
ing rapid ivogrffl %4 ils thr trk of 1taYmng tler PRES.
lune of the new .nàitay In Esnit Tornto. o
miles cf gîding Is conitùreted 'Aith turnouts nt lthe
%Voodbine. Norw.ay. Li.st Toronto and Bllantyre

Arme. The rails are now being ld and Ille
Coîiîpany espret as protniscd to bc operating
titis sectiin ofithcir rond by the 24th of MNly. The
xoek is belng cajrîd out under the îrntnageîîîcnt

o I.John Cali, C E,. ivhose asisistant is daily OF CANADA
on the giounil supettnding ltr opciralons.
ie compsny have completcd arrangements %% ni

the Toronto Electric Li.glit Coinîpny to su;mpiy.
tlle tnccesaary niotîve power, nul] a wirc for titis
I)Uli)se Is amow bcing stning front duit conilpany's
station on the E.splanadie along Front strert to
(iro<Rt and then ntong King nndî Queris strects
te the WVcxsdleïne. Mr. A. W. Dîn 8111n, 111îan1gem
of thc stret riiwîy conIxîpaII i;u purchased OSJTN EGIER
front àtcsm. hatrsurt & t urin. ul Ni. i. .,tlîrr. NVT GE ME
Ille. tuso vestibute cars hupptîed wiitl Thouison
floîuton W.. notr f 2% 11.). li antd fur. G.C.ROBB CHIEFENGINEER H A FIET R 1T
nilbed with tnylor truck. A.FRASER SE-c.TREs. HED Fr E TO NT

THE RELIANCE ELECTRIC MFU CD!l hTO.
IVA TERFORD, ONT.

bIANt)YACTUHERS OF ALL KINOS 0F

JE :LzE :iý CTRI01 ACEISFMU
FOR~ LIGIITING ANXD TRANSMISSION 0F 1POWEll.

Constant Current anl Constant l>otentiai I)>natmos, for Arc Arc i.amps for Constant Current and Consèint Plotentiai
anti Incandest-unt Ligilting. Circuits.

Ekectric Raiilwa.y Gcnerators andi Muotors. Our Dynamos, Gencrators and Motors are autornatic and
self.rcgula'îng.

Stationary Mlotors of any horse-power, to ruts on Arc and Ail kinds of Station Fixtîîrcs, Swvitches, Liglitning Arresters,
îflcandsu tCircuits. Rhcoistats, Ansmieters, V'oit.îssers, &c. &c.

Wo Rive speoini attention ta Long Distance Transmission of Power. Our apparatus te simuler
and contains more morit than any other on the market.

IVRITF US FOR PA4RTICULARS A4ND PR/CES.
Head Office and Works: WATERFORD, ONT. Toronto Office: 141 King St. West, TORONTO, ONT.

manufaturer and Contractor

ELECTRICÂL SUPPLIES
ESTINIATES FURNISIIED FOR .....

...RING MN IN8TALLING COMPLETE ELECTRIC PLANs. .
Experimontai Apparatus, Models, Patterns and Light Maehinery.i
Electrical Apparatus of ail kinds repalred.

COMMUTATORS A SPECIALTY.
Storage Batteries, Doctors' and Dentists' Electrical

Sol Aen l Cnaa orApparatus and Machinery.

mon t.SMOF8 NANECNT LRMPS. 44 Blouryv cors Jllrors St.
any uoitagcn canîdie powt'r, shape, sizo or celer. î /

FITZGERALO'S ELECIRIO ANDOGAS FIXTURES. MONTREAL, OANADA

INIIY, 1893



May, 1893 C1~ADIA~4 BI1B~TRIGAia ~WS

Thée Cuadhan Mfie & Sehool Furnituro Co,

SI'EÂJtI JS.ERS
Oa,£r<,ag 1II.t soirrices of COM>'K2'EXT E~N-

!IINftL'IS of atoy cui» oa blait
entour, i#ttelUIgçpt. atait rellabte

tue#&, by applybiy £0

CANP..AN ASSOCIATION
STATIONARY ENCINEERS.

A. E. EOKINS, President, rire Boler Inspec.
tion & InsuranceC. 1'rn

JAs. RoflERTs14. Sccrctary M*%ontre-ii flrnh,
9420 MNignonnc Street. Ytontreal.

11111 Patenit Fr1ictioli Puilcyjs

AND OUT OFF COUPLINOS
For Elecîinc Light Stations and ail purpases wherc intcrrnhtcnt power is required.

MYILLER BROS. & Toms,
(Beaora£ Mit&c Nlo.&>ttclteit

Toronto Office : 74 York Street, MONTREAL, QUE.
EST4BLrSHED 186$).

The Canadian Locomotive
and Engine Co., Ltd. .. .

s
e..e

oie

Kingston, Ontario,

- -- M(ANUFACTURERS 0F ---

Locomotive, Marine..
and Stationary Engines

ARMINOTON & 8/M8-e H/CH SPEED ENGINE
FOR E LECTRIC L1G1127 -PLA>Xv ETC.

THE

BAIETOK

The

Randi6st,

Sa! est,

and

lEst

Econom1ca

î Bolier.

iec Cartid-.in Locomotive& Enin Co. LihDf Kingston. .Ontario, have the exclusive li cn C C E"C S E C
-for buildings a I=pac Patent High Speed Engine for the Dominion of Canada, and arcfurc 1 1PULSE EVERY REVOLUTION without
.nished byý us witb orwng f aur latest improvements. i& sepa2teI pup NO SLIDE.

PROVIDENCE. R. I.. Nov. 18th. 1889. (Sigfled) ARMINGTON & S S. Descrpive Catalogues cite ove onapplicatio.

Interestcd in n bmanch of the Hardware
WrouRht, Cast et or Spun eMetai Ttudes.
hie wvlll find

"The Hardware Mer6hant"
acts liie a1 rlRht bower. and kecps you poster!
on ill business changesandltîns of not. lis
market quotations art reliable. $2 per year.

THE J. B. MeLEAN CO., Mt.,
Ia Front Street Eatst.

Pubiishcd weekly. TORONTO. ONT.
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THEF GARLOCK PACKING COMPANY
1MANUFACTURERS 0F

Garlock'sà Patent Steaîîî, Wateît and d'>nnonics

DEALRICS IN Corner Catharine and Rebecea Streets,
Usudutrian and Plumbago F!atige Packing H tOt

and Engineers' S-iMUles.If mlol 1t PRI
ELASTic RiNG. Our Packing is in use iii ove 2000 Enginc Roomi ain Canada. WVrte for Catalogue and Rcferencms aasL

]LONDON MACHINE TOOL CO.,
nowx»xe jkANuFACTuRERS 0F

Maohinist & Brtass Finishers' Tools
L. A. MORS/SON, with A. R. WILLIAMS, tiencral Agents, TORON TO. ONT.

It is no longer necessary to import Carbon Points

THE PETERBOROUCH CARBON AND PORCELAIN CO.
(LILLZTD)

... can furnlsh them equat to aray In the world, as they are ....
LIANUFACTUREItS OF

CARBON POINTS for ail Ssems of Arc LIg, 9BATTERY PUATES, CARBON BRUSHES,
andSlt &ai Jd of Pore.1 ta rha Eleteriersi aitZ Ifarrsre Elte*.

76 THE J. O. MCLAREN BELTINO 00. MONTREAL

YTJLOANIZED FIBRE C0OKEI~D 83

SOLE MANUFACTURERS 0F HARD YIILCANIZED FIBRE
131 Sheets, l'eubeq, Rods, Sticks ai spciez 87w1.eS to order. £'olors, Redi, Black anzd Gy.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATINC MATERIAL 0F THE WGRLD.
Factoru: WILhMINGTOi4, DEL. OFFiG.: 14 DEY 8T., NE>W YORK.

l'Ir-se mention the ELECTRICAL NEvs,.hen corrcsponding ivith advertisers

TePenberthy..

Automatie Injector is the Standard.
BE W.IRB OF flI.I22XIONS! J'A-KE NOC O1'HER.

9 In use In hundreds of eleetrical power plants
Ithe United States and Canada ....

Scnd for Circula r

and price List r NBERTHY INJECTOR COU
Factonj at Windsor, Ont. Office: DETROIT, MICH.
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