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W. A. JOHNSON. ELECTRIC CO.
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c '01 Caaadlu Represcutatives for

United Electric Iniprovement CO.'s I&OMOPHASE MOIOR8
SIMGLE MtO AMIO IRE PIIA8E rOWR AMD LIGHI IIERRAIORS.

Walker Manufacturing Co. Is

DIRECT GONCIED AI1WAY GEXERUIORS AMI) STEEL MOJORS.
WI~GNER~ TRfINSFORMERS x DUNOfiN METERS.

WE MAKE A SPECIALTY 0F..

A2E?>O
~r* ~

nA2mF pS
................... ........FOR..

SERIES, ALTERNATIHO AND DIRECT CURRENT INCANDESCENT CIRCUITS.
WILL SHip LAMPS ON APPROVAL.
PRICES FROM $î2 TO $25 E-AcH.
WRITE FOR PARTICULARS. THE THOMPSON ELEOIRIO 001.nom,- .T..1 FORD, OINT.

Xua1ufact=rb an lands Be1ctrtcai Apptratza

THE R\OYAL ELECTR\IC CO.
MO21 B.LQUE. Wu'stoni Office. TORON2', ONT.

ARE NOW PREPARED TO RECESVE ORDERS FOR TIIE JUSTLY CELEDRATED

STANLEY TRANSFORMERS
!Nont equal tbemn. They Increase station capacity. They dlminish operating expenses.

ALSO A PULL LINZ 0F

EfeCtriCal ApParatUS, Arc DinaniOS, Are LaMpSi RalWay Generatorsi RaIlWay Motors,

S8. K. G." TWO PHASE ALTERNATINO CENERATORS AND MOTORS
D.IREC CURR&inp! GrExEB.4"TOS 4NvD MfOTOI2S

SWX2'CHBOA.IRDS, ISTRUMEN2S, WEJB, JELECTRI CAL SU'PPLIES

CO~D?<C SOLICITROD For

ELEcrRIc LIGIITING, RAILWAY, MANUF.ACTURING AND 'IINING -WORK, [SOLATED PLANTS,
CENTRAL STATIONS, LONG DISTANCE TRANSMtISSION FOR LIGHT AND POWER.

G



CJ~flI.Ai~4. HLAROTRIGJtJA I~1uw8 Ju17, 11$

fLW1fIGlSUL MNGt4fRft
QEO. WHITÈ'VRASER
ce., D.Y.&, % . l. <iULM .O

ELECTRICAL ENCINEER
Bletio P.llwayu ua l tk pt.

ailm.faI1.0 EIMag-TOHO)(T

Au=o .tm.X AuL lx". E. E.
511RaUvaWo* 0 SER UN, ONT.

DAVID A. STAR'
lEe1trf l Renger

SruAL I'IIaCIIAUO AiGIt l'oR
centr'al Station Plante and SupWÀs-

AmUsaias »« lT& au~inC cutJI

PAT EN TS PO~I

JOHN J. CARTSHORE lî,iouo
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Old material Bought~ and Sold.

G. B. W.
6PEOItLPTIE& i
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4nnunclatorg
Patmtt lelctrte Gongs
Rronw o Puahes

THE CALVANIO BATTERY WORKS
148u4u e:g. t. WMt,"R àOal.

FIRSTBROOKC BROS.
King St Eat, - "'BONI'O.

TOM-INS,

If you want to . . ..

SELL
ANYTHING

to the wholesule and retaUl bard-
war marchants and xnantafa-
turers

ANYWHERE
In Canada. you eau reanh thea
th!ough the

CeP!NIANHADWARE MERCHANT
JB. MIcLE-AN Co., LTz,.
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£aWum r. Vrt.ai;UM ruilooL Imum CAndi., 34C. Mid T
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OFFICZ AND FACTOR'Z:
No okOffle: 10 Cortlandt 8trut

Pmm*mJLL: muft ettt WM& Moqtreal, >arIadae

The Boardnioro BolIUng o&
<Formerly THE F. E. DIXON BELTING Co.)

MANUVACTREXS OF

LEATHER BELTINO
89 FRONTI STlREET EAST. TOROJVTO.

Ksadquarters for Electrieand Dynamo Belting.
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GALGUTT'S

Boler Improveffent

1il., ied c%lerts a. od a ile ... l ,ar i l e <i

i,.ulOnt.

Peterborough Steari,
'-.,Boi1er Company

W. N. LAZIER
BOX 341, VICTORIA, B. C.

Pdcidc Co.ast Agent for

Rc6fiUotB MaGblo6 Go.
Rermage tisng anid Ice.\Maciines.

<(oiiiçiivC V'la,îîs iast.ilIed for-M ail 'rlpnscs
ROIhb Eln>înccring Co. Eco.Çnoîuîc limoiers.

figi (unSpeed alid Coriuss Engi4,ns.
Coitiffite Pints 1-tcctâc.

ALL W&ORK GLAÀARANr.EE-D.

Perfect Balance
Easy of Adjustment
Excellent Lubrication
Repairs Made Easy

Positive Friction
The Split Feature
Reasonable First Cost
Detachable Sleeve

WRITE FOR IIIIISRAIEDC1AIOGIE AMD DISCOUNIS

DOOCE WOOD SPLIT PULLEY C0£
Office: 68 King St. West, Tou'r!ito»

VULOANIZED FIBRE Co0a
SOLE MANUFACTURERS 0F IARi

ESTABLISHED 1873.

D YULOANIZED FIBRE
I Slicetm, Tables, Rods, Stic.>an spci shalws to Ordcr. Coloils, Ried, .Ifci andef Gr'ey.

SEND FOR CATALOGUE AND) IRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
rc-a,-ýoru: WILMINGTON, DEL. OTiGE: 14 EY 8T., NEw YoRK.

GFiE GOLDIE & I'XCULLOCi Çà.

Imrroved Steam E[iigines anid Boiers
-î- L XY LfW M ILLiS -1

.And aeI Fireci piu of i thfle »uost 'omiletc Style of Mottere Im*provelient.

called to t.he "IWHEELOCK" IMPROVED STEAM ENGINE
~p~~! ~as being unequalled for simplicity, efficiency and economny

ini working, and especially adapted for Eleetric Lighting, Street Railways, etc.

-;- GALT. 0NTAR0.~

Pleaso mention the CANADIAN ELECTrRICAL NEWS whan corrospondinz wMt Advertisers

STEAM ENCINEERINC
gie Z. "n, O. ~istjn. ief#p t .,. J Imm ea~gn l ilnc .. ~g 1 al, <nJr, I ,,.t J Pers li

j t,.tun. '. A ,~l. lir...,.At,. Stuti.,,gi% mille ritind Irujzrt in tc-itttitmg tu Drit, A
,angi Gît*ser Ill wSiemun etnguerangj L'mrS à S inicifflenI so ilt.tuI(y engiirs ta Setce K

Lscv>sci S-enti fur Fimt* toto>.,. stauuung ilie iljtect yoit wish Io stiffy. Io
TUE INTERNATIONAL CORRESPONDEUCIt SCitOOLS. Scidnton, Pa.

Dodgo Split Friction Cintdli
Wo dlaim points of Sunerlority and Morlt

as foilows...
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Kay Electirie 1Xfg. Co*
255 James St. N., HAMILTON, ONT.

WC ziro proparoci to furr-boh-
I)fanîo i f <tai riilescitli lor (uiaitj.toliti;c i e r.
cuellai ouifit- ors/a#it Wleplet.

Mrofors fettai 1-8 t 40 h. p., ci lher iserieq 01. roti-
liiai wotitad.

EIelluor Ailotors of' tell si.zes.
I 4tlteasau~Dtiua ti<aao frosa :î00 tu 0 looiuts.
lrit ui.«Ioriiacra of nia,;i <iiia<itit frotta 5 tu 121; ligaihs.

I~icclricu Expcrlaaa i tila~I ait cilsitrîaaca y .

01 fromi 1 1. 600 Brake
tiorse Pouer, for Eleurioal
Industrlal and other Ditr-

tJAS. W. PYKE & CG., Montreal, Que.Rpeett~C o u

_ Farticiara on Ap1fC3tion.

SLNG-LEFor Ail Duties
NOIRTItEY IMFG., GO., Ltd.a, TORjONTO

The Labirie Engine Co., Montreal
SO--8LE AOENT8 FOR PROVINGS 0P QUEBBC -

THE JONES & MOORE ELEOTRIC 00.
Teiepbone 23z0. MANUICT'RV.l<S OP

DýY.Nf~iVQ8 +MOTQJB 8UFFLIEa
Wrlto for Fricco 1....46 York Street, TORONTO

' EL Street cars
....OUR SPECIALTY .. .

WVt also mnufaicture Horse± and Trail Cars
of every descriptioni.

PAGG5ERSON de CORI3IN 5T'. GATHAIRINES, ONiT.
LECT ICA SUPPL ES Lamips, Wires, Cords, Switches,

F LEC RICA SUP LIES . .and Fittings generally[15 ~Repairs mnade quickly and:at reasonable prices.

TORONTO ELECTRICAL WGRKS - 33, 35,31 ADELAIDE STREET WEST, TORONTO
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IMPROVIED WATER WHEEL titis continues mnucis longer, weC shaih ic able to rcach thc western
rTup accomipanying illustrations show a water whlcei -of itsi. bouiidary ci Ontario wîitiout travellinîg by cithicr ai the existing

provcd pattern whichi is bcîng manufactîsrcd by Mr. R{obert railways, as wve confit go on froni ane point tn nontier by tise
Gral:smoiO:asva 're manuifacturer iays greit stscsso<>0the local electitecars. Aitisotighstiis class of set vice lias .,dvant-

fict thiat titis whcel is one soiid casting, andi tlisa the iclcets Iges, andi pleastires, wec aie ilnchotcti to iik il is in danger oi
aire so $hapecl that 84 pet cent. of power can ani is guarantecd, bcsng riverdone. Il wviil entait tir.tbrtcks, whicls îay decvcip
being, il is claitncd, (ise higlicst effiisncy yct rcache<. l'ie into more scrious proportions than the promnters or these ligies
wisccl bcing soiid, tise annoyancc andiexpense nfbrsckets getting sectns t forste. Tlsey aie reckosing span tise diversion ni tise
loose andi faling ossti %%-aoidecd. Thic gage is as ea*siiy wokdgreat buik of tise passenger ttifik h)ctwcen tise two towns tlsey
ats a stcamn valve ; one. arc scverailly propsos.
halfturn of hand wrhelin to conc b> an
tssrns the waier f(iou oncîcîric service, nway

oofs htany o-fonteraiisiay wiiicil
dinary governor willi o.ttltlcVr
secuire a pcriectiy titis donc, -ie r.ailttay
steacly power, no mat- so itijureti wotild cer-
ter liowv flrsctrsating tise .tainly iake reprisais,
inachsinery dr;ven nsay tîey %volitif eut off .1

The anufiacturer stoppjin il at suds points

dlaimis for this wiscl andirecluce freglit
supcriority in tise foi- handuiîsg facilittes
lowing points :where local competi-

(s) The ecase wilh lion for passengers liait
whici tise gale nf redusscti tlseîrca-rnings;
largest size wlseel cao ailssst certainiy also.
bc cioseui under any tisey vould enitance
heati oi water, as the - rc;gli rates to anti
pressîtie ofi waîcr does oi stc pins
not in tise ieast affect n!iersghw11
the svorking oi tise tise towns finsal litre Io
gate. hDeri ývljtc

(z) The mode oiap. heen buiit up or <le.
plying andi sisutting off velopeil by ratiway
the water 15 sa Csci1 - conneSctIions, andi how

til'sc that one hall tur a eesayte r o
ai the hand wiscei tines btins f arc s rom
tise whoie %vork, sssak- hicines saiuits in-
îng il jst as5 as>' Io glaefuil, as il nîisî be
stant. stop andi gavern iotn se onao
as any stcani enigine. nize the railway whlich

(3) Tise construction fias dfont suict int'alu.
is such as to alniosî besriei h

cnticly veroinede-country. One stsch

iay andi breaka-ge of enlersmise tduat ivas dle.
îssacltinery by sticks vsdi u f oa
getting inta the wheel. tramei fromt a raiway

(4) The absence: aili olpsd n h
cainpiicateti at.sch- .%11stoVKI WATECR W1<1L. IS CASiF. M.JCT ity551 Roirr. Ggsmi.%5î. tJrrAwA. people whsan ecoursage
ments. Fis'e pieces lhaeenmdet
incluie, tise whole af wlieel case, eltser wvith cylincler or megister pay for tîsuir %vai on tise railway, by increaset ares andi sisortenct
gate. accommsodiation. Wc do ot îhink ise municipal autisorities who

The wvhei and case, as %vell as the mode of producing tise assîst sîsci new lines arc wcill advised, tanless tise points pro.
saine, are cos'ered by patents. paseti ta he connectcd are nom serî'cd b>' a raiiway. Thc mere

Further information nsay bc obtaineti by sstdressing tihe running ta ani fia nt the people ni two îowvns is ofi veîy trifling
manufacurer.>enefî ; it is a pleasant luxury, not a business nccssity or a

help ta tracte. Investi wh -isu rc îemptcdl ta put mnîn ne>' m
ELECTRIC UNES AND RAILROADS. thebe companies, wamsild dIo wchll ta think twicc tielore risking it

TitosP who keep tract, af tise campantes rormeti, or projectet), in anr enterprise isat inay prove ta hanve hcco baseti mare: on
as thcy appear in tise officia) gazettes, says the Fissancia! Chroni- iancy titan certaissty. One thing is decai certain, in tisc case of
cie, of Montreat, muisi have been struck by the nuiber af enter- two towns af îsneou.'s sizc bcing so jointeti, tise wvcaker ont ivili
prizes organizeti, or proposeti, for pmovitiing the îawns cswri go mo the watt, as "shsopping " is surme ta bc il awn ta tise larger
af titis city, with communication by ;tn ectric car service. If place.
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CURRENTS OF ELECTRICITY.

NVIIIN a dmlTrence of' potetitial ecmsts mns twvo places cenncctedl
by a1 rammaducttor, oIr a %crie% of conîiuctmng Liodies, the elct-mcmmy
mîil seck III equaiitze the fieiai anad a cairrent wii flow betwccn
titi Iwo poinmtt%. "llie dêffa-retice of pateillmai il.Iy bc (Ille to sci'-
tr-i a a< liat waîimacî'r the calse Ille cima-nt %Ilal fls%%-. *'a
twlo platces miay bc a few tunthes apart, ,as in a wmre fa-sai a jamai.
.Iay iattery. or tatti ai>rt, as mns a la-ansttîtssion systetin, or ina
1 it r ianos of lte carda or air. iiTecy uaaay bc connaccted by a
%maail c. uiltîer ivire, tite pilles of the waiterworkç or gras coinmati'
titi rais al ,a street saiway, or b>'a cotmbinaison of a large noum-
Itel of condiactaig hodmes. This~ conduictor mtay bc tif large ca.
pit.ty, ofi iow resttaticC, or taa> bc a polor conclitaclng mtediumi.

To desmgnatc tite charactcr of a cime-nt, andu aisoa -t cirrent
Wasit cii-c to ais origmin, vartoîts terntis are tised. ilattcry

cimen-dt, d>'namaan Cimrentl, ciatis clmrrcatt, etc., are teiltas tast(in<
desigmie e ic imrent fria -a hattery, a dynamio, clarrcrntt llowing
tiruaagi tlle Cardla oat
aaccant of a diféece
of ptentmalil différent

pitetc. In tite
p)idiatioti of ciectrici.

t>' for lighiting anîd
power, two kinuis of
Cimea-nt alie gecrated,
dastanguisiccil by the
direction in tîhicit
tiacy tinia-. 'l'ic cotn-
tanluots or dmrcct caor-
relt, witcit tiitS con-

ttnuoîisly tai otne dmrrec
lionî, Iadit e aitcralt
ig or revs'c-d cuir-

a-Cnt, î'icit aiternates
the directmon o)fm
tlow, are the cura-etts
tascu, .antd itese two
kinds anclude a nuits-
ber of classes. hlotu
cutents are ftrilea-
dcsagnated 1»' the voit.

5txo voit durect citre-nt,
limt.) %oih atcrnatting
cura-dît, (ar att>', oliter
%oit daucci or alternat-
iliz a liaict.
'i'la aitet nîtig cor-
Fan atay alîcratate lte

dmtlection aIn wimcit il
flouts atal ahaiotlant!
talles a sccond, or

ti t''rv taies a
becond tialas as calied
Ilte flequeaacy of tis
aitza-natmo'îs. -il-ai

Inatang curtents are O '»WTt.'it
aiso distngîamshed by
the nttaber of pumtaes it -a giveat i>criod. 'I't:: aitcrnating cuir-
moctsi aie azesîer.ateti by tr:ansmaission considerabie distances, so
tiait -a (ura-ett of iihcr volige is uscd on the transmission
lates titan cans bc uîa- for iigiating an ttlnher pua-poses, tite
taat%fortittcr ab ubcd for sectiang a ciarent of itigiter or iowcr veit-
age. "l'ic cit-ment tlowaing in the pnanary %vire of' tite Irans-
formert as caiied tîte priaîary cairrent, andi liait in tite secondary
%vmse tte becotîdazy ciaa-nt.

.constatit carrent is an îanîar>'ang ciarrnt. Aitiotagh te
voltage aîuay v'ary, lthe amnount of Cura-cnt docs flot change. Ina
sca-tes ac limgiîtatîg systenis tite cita-a-nt is universaiiy constant.

.A çcor-'..nt potenta cimaent as a ctrent mvitose voltage is con-
,tanît, as founali an the muntiple incandiescent ligiting s>'stcm.

talle tif te îgre. dascovetes malle by Far-aday mias that of in-
alitaton or andutcci ctraents. White elpeaitncnting with elec-
tatiat>' anail antast hie f'nnd liat if lie îook a wire, joincd
the cndis anad inovcd a: rapîdly an front of' a soignes, a cura-cnt
wvoutid be indîtccd tan lte %ir- Ma'iis nction of tîte natgnet is
caiied ecroaaîagnetic tadaaucion. T1he cura-cnt is caiicd the in-

t-

<itctioti or indîtced cia-emnt anti il is tapons the principie discovered
b>' Faraday îtt tail dymîaain ciccîrmn niacltincry is based. If we
laite a cofl of maire anti a bar mîagnct anîd p'tss tite n'atgret alai
ly Itsctagil lthe coiu, a cataretît m'il lie iaitccd in tite coiu, or if wve
aimoe lthe aiagatet into tue coil amid tiaca mitîitduaw il ie mîill
havme -a casre-nt flowiaîg fia-st in otte directionu, and as ie %vitiadtaw
it, i Itle otîter. 'The maore rapid lthe maotion tite sta-utige- te
cua-rent.

Th'lis discovca-y waas soon foilovei by atntier of' equai imaport-
ance- -litait a Cita-a-nt of ecricity wviaose sta-emgîla is clt:atging ita
otie cotîdictor couai indiace a cimrenat iii anotiter cotîductor
forming -a ciosed cia-catit, anti liat a cimrenit b-otitgit atear a1 cot-
ductor andi lther reaaîovcd wvutd itîdice a citme-nt in Ilae second
conditctor. Supptose we htave lwo comis of %vime, lthe tcrmails of
otue cotînecîcd tu the teratt fa primtî;ty battezand atî e te 1r-
tîtinals of Ilte second cotiuccd 10 a gak';inotttetet. [if îiace
cotis are ,tiaced ticar tagetier %villa a balle>' cira-t flowving

tîtroigia the fia-st tiace
isili be no cairent de-
tectedi in lthe second.
If, liowever, WC place
a smniacla. it the cia-catit
of tue fia-st and apcns
anai close il a-apidiy,
the galvanontaîcc miii
shaow a citaa-nt in te
secondt cou. If we
Close lthe svvitcia and

ianakette coilappro;îci
antl recede fa-ont Ille
seconud coil, the seconud
COU> avi> have ani in-
dîîce<i cura-ena. Upîon
titis paincilîle are based
lthe aiîcraiating ciarrent
transformer anti simi-

- lar demices. -Electricai

TESTING MOISTURE
IN STEAM.

A m>tktlis nof ti esîang
te atiultit ofaîtoisîture

in sîcatît bas beeti (Es-
cussed b' lthe Institu-
lion ofi Etîgineers anad
Sltiîîbtailders-,Scotiaud.
The prancipie in this
case, mocre particulai>'
applicable to marine
engines, consists iti
cotîiparing tite saltnless

* of the steansi %viia that
of' lte water in lthe
boilca-. 'l'ie test, as
cxpiained, is carrieci

Rttstoveta FRN cAbaz. oui byanca.nsof nitraite
oi siim'cr, :and lthe rcac-

lion is s0 delicate that, with oaniy pïler cent. oi' sait in tite boiier,
a per cent. of paiming wvatet cans be accuatc> deteriiitned 10
the secondi decimiai. To one part of sait boiler water there is
added too parts of pua-e conticnsedl waaer, anîd int titis is poureui

ai simali qutîaity of conccnta-atcd soluation of yciiowv chtroate of
faotasia taler a nitrate of sila'cr solution co:naining about i. ICI
per cent. ci this sait is slowiy added. With each droip lte sait
vvitrr tua-ns locaiiy orange red, but this iolor disappears at iast;
later on, visena ail the sait lias laern acted on, te mboie fluid
changes color froain paie yeiiow to orange. Tite qut'ntily of
nitrate solution is notcd, and titen lthe expcriauîcnt is repeated
on thc condenscd steani fions the enugine, tndiitîted witit dis-
tilleu water. Te a-ato of thc qîtanlities of nitrate of sua-c- so-
lution casem ian the twmo tests expresses îhe amouatnt in pe- cent.

N'IR. ''Theophiie Vimau, the citicf proanoter aitite ectric a-aaiîa-y
scheatîe bctwvecn lttiil and Ayiner, stes liait lthe construction
ai thc road wiii certain>' be coninenscmi ibis sumnitr, probabiy
within Ille next mtonta.

CANADIAN ELIECTRICAL, NEWS july, 1895



Jul>,mS'>5CNADIAN ELIECTRICIUz NEWS

UTILIZATION 0F NIAGARA FALLS POWER ON THE
CANADLAN SJDE.

M.s- rejîrodurîe ecwî froi» a rect issue of the New Vack
i-*cnrmv..Il Eiîgtiner, .1 dîagrai showvmng Ille iîîcîlod ta bc
.adotii for tilt utili.îmil of îiîc pîoîvr of site N iagaît Falh. oit
the C,îmîadîanlt bide or (lie river »Plis plail is sait! go have liets
approvedl 1' tc Ointario Communtîîn. 'l'ie work wvili Vi caîr-
rted on b>' a r.tltialiy iviicl i nti close affliationî %vigiltlt
Niagara Faits Pouwer Coi., on the Ainericans sie.

lly rcference le) the plans, il wvîll i> secs) glitali l is proplîiseîi Io
ceee two Ipower bouses, tacts i1tbilti a caplaciîy oi 12,ooo htorse

poîiver, anîd fed by a separalte canai. 'llie îvatcr dhici.trgcd iiy
the lurbimies wîi i c arrîcd dotiaghit îitinels 300 to Soo [cet Ii
itli reslpcctiveiy Ia the ongletî

'l'liec onstruictioni or the %vorks, on lits- Canadian sidc of the
rtiver wiilb Vi er>' lunc fei ss cxpciibive lisait iliose on1 uIl Amenr
Cali side, %vliere ans enlornius allotof ai money lias betil ex-
pended.

WHY LIGHTNING ARRESTERS SOIMETIMES FAIL.
fTe Ifilire or liglimnng arrcstcrs is 100 ofizit <lite la earcless

insallation. Ih inay bce instruîctive, says Alce.and(cr J. W'urtz iii

THE TORONTO RAILWAY COMPANY'S ELECTRICIAN.

Sus -. fi) ynmtr last issue >'îit simike sointet is ik'. oit I lle tare
oap lparatus ai tlt lînîver Iisimý of thle 'l'iruîti Siet ul
Cot., wliiclt 1ii Iîy opiitont aic soiic Illt îtiîi. to 1Ille msin in
Charge of tilt titciîfiitr>'. Io [lotmin tiitk ivoi wmmd dluaity maîts

aîî liitetîîaîti injuice, amni i iterenmI §eL )msk yuîî tafi iook îre
croscly iito tic iltier, anti if voit finit gil imjuti e lias Vieti

(toile, t Illiîkc amtîends jît as puîblic a1 tîtasntr aSI lic oiginal
rellertion was mtade.

Vou stage by toirie îce gialî silice M.ir. Di >îs w.î'. relitnvei, tlit
tucre lias bîeit mno expert cicîrîciai n chaîrge ofi the caliip.îîy's
buisintess. Titis Iln> bc se, depeicîdmg of Course oni >'i idea of

wit an " c\pet celecreman m s. i gldr'î i la tce saiste
marsi is iii chiarge of lime clynimîts wiio lias been iii chtarge silicec
Ille estaism ntmteî of the raiiway pîlant, ndi if 'Mr. iM)vis liait
beeti tntainally ii charge, as lie ils îîrevimisi', ia %volii sînt
btave preî'ented sautle foui' "electriciami ", putting~ a1 t<iii insuilt
dyutaitno.

As the dyvnantut in question %vas uitl iii Ilte iiaiids of tilt coni-
traciors, amu(i il %vas onme of Iteir ownIî tîei %lmn diii uIl damtage,
il looks a litie as titougi the comtractors wvaiiicci t uîload the

PmLAN Fuo*vo mi Two i'<îwt:t l10ocVSu. ANI) Two CÀ~A.-.

anr article in 1'racticai Scenuce, lo noie sevcri exaniples:
(i.) Ont plant is rcportcd as having, for better protection,

Con necîcîl t wo arresters i l se ries. *iswsponl ocwt
tie idea glial if a little tuns gondl mort iu'uldl bce better.

(2.) A large ImnI, oi station arresiers wvas grounded ta an tron
boit, about two feci font:, driven in dry saîîd.

(3.) Uine arresiers %vert grnunded by puslîing the i:roîtnd
%vires io the earth.

(4~.) Une arrcaîers %vere grotinded on iron pales, whici wvere
theiiuselves set in P>ortland cernent.

(5.) An anuai inspecîtn ofaurionîaîic ligliuning arresters de-
velcîped the fact tai the arresters %vert nearly aIII butrned oit-
in other wvords that the tine was leit uîopratccted.

<G.) The ground plate of a bink ofarresiers wvas thrown inoa
:negliboring strcaiît, which subscqucnîtly ch.unged ils course,

Ieaving the grotnd plage Iitih and dry.
(7.) The gtound plate of a baril of station arresiers %vas laid

oit the rock bottomn oai aneighboring sircaitî.
N8.> In a large nuimber or citscs a ptortion of the grotind wihe

is wound ino a fancy coït (choce coït).
And sa on, te lisi itîigit bc iîîdeCiniteiy cxtendcd, caci sucli

case forîiing a1 source ai comîphiinl glial titearresîcrs "ml la
p)roleci." lBui, vhen titese cutriotîs tiistakcs. arc locaied andi
propcrly remeditd, the eoiplainis cease.

fatilure of Iitir machine tipon bnnocent slîouîlîers (.t imîns cou»-
mion occurrence %vigil saine iiîar.ufattîrers, 1 mîil sari y ta say),
andl take i.drIaniage of the remtovai ni the noinirlîa lic:d la finit
ain excuse for their own sitorlcowiings. i do nuit l<nnw sislm i
sitouici inteiere in a mtasser not tnîîtîiediateiy comtcerning inyscif,
but the natural instinct of iitisli fair pulay wintch, by tlt way,
should pervade the colunins of a Canadiati journal, tîtoves nie
te sny a word, <>n behli ai Mr. NlcCiilotigli, te skilfmi and
painstakzing ecicriciatn ai the Toronta R-tîlw.ay Ca., ta wliisc
abiily is due ihe s.aiisfatctoy bervice Ilt hias becît givzn ta
tc sîrect railivay patrons of itis City.

Vouirs, S&C.,
J. J.'V î.î.

TOR<ONTO, Jîmne 12, I595.

11tc Stirt Railw:ty Ca. of liramîtror'i. Ont.. hm.i lie izratm, iier.:i%
sion ia gay îiown s.2oe fret oaiiîn,îl tr.ik an (aliant,- sîrert. pro,îied
utcr coinpduîy.igrec ta platce fendeus on ail cars.

Thme Taonto ttailway Coe liave recerutly plia-i tn S:ilrr maîh the U.tn.i
dian Gencrai Elrctrue Ca. for tmcnty rnotas of iht'r new iC. G. 1- 1.200

type. lThese moîorî. a> ilicir minie inilictm. liai t ,lraw lxr pull of %;n
in ecets of Ilte G. K. 8oo nooor. andi nie niende-l for limîgî sixed andm

lteavy service. Tley are suolie mn operstion in tumne for thte iniîisîrm.tl ExIt,
bituon, anti %lt no dout prove of consideraiî:e assistasnce mn lî.întuil; the
large crawd whicla have Io be pruv&dcti for on that occasion

Ltec rn(acer
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SOBIE TIIOUOHTS UPON THE ECONOMICAL PRODUCTION

OF STEAM WITH SPECIAL REFERENCE TO THE
USE 0F CHEAP FUEL

Jiîî foîlîouîng i!ian :îbstract oara len>gtly palier on the ah1OVC
subijc<t, hy tilte laie I.cklcy il. (Jox. ex* l'residcnt of tlî Ameencan
hocicty i Mccanicil h-'ngînccrs, and reprîntcd front l'owcr.

M r. lrccy IL cus, <leieuthor, is a prnuiinent i>cnnsylv.inia
coal nuuîer anid Ilicrcliaut, as3 wCll as% a uiîcdianical cnginer, aînd
lias xivcii %perlai attentionî to <lc uîulxatiîoi of tht sinallcr and
t lcapcr giatic- of fuel. 1lis palier, wliicli covers tintaly ei8lîiy
îîrined paîges, is a vcry iliorougli anI original considicration of
tlie ose of fueli, butl us appieciation itivolvts carciol îîcrsuft ani
btudy. I lie coniception derîved front <lic aiîhilï abstract lire.
senitaimî unfortuiiaiciy waàs flot suflicnt io draw oui tlic discus-
sio( ha tlialit îîaper diesciv'ci, but lis Y"Ilue i. sure in be ap.
preciatcd on mairc inimait ac(luaintancc.

Whenci <lic templeratîlrc of <lic itrnace rcaches a point suif'
ficciitly hitgl to inlt <lic aii or ctirtly itatter contagnedt in tlie
<<ni, clînker <s forniîcd aîid dlos cikcr wili absorb Soule of tlic
ç.irbon, so <liat <lic percr.n<age nf "ash "taken front tic asi-ui<
%vil] bc frclucîtly muith liijglicr iliat thli legitîiiatcaslî slionîn by
a-ui analysîs <if the coal. Otîr auilior says . 1'Wite ton lunîch
stiess carin lic luit uîîn <lic iportance of rcdiciig <lic car
bon in <lic asti to a prnoîcr miimîumn, yct <lus iiiiist flot bc liuslied
<on far, bcçaiîsc a low perccniage of ailu may bc obtaincd by
tîruîîg vcry slovly and gcntly, dlois redticing vcry greaily tlie
CffIICîcicy of <ilit botter , or by .illîuwing sucli cxccss of air to en.
ter sie f<îrnace tit tlie loss <lue tn <h l nrease of frcc oxygcn,
îîi<rogcn andu bte'int in the siatk, îiîay far outwcigh <lie advan*
tages onîinod by tilie low perceniage of ash. 1 ha% c liait a
mnibler of specimieîs of aiu îunaiyzcd, andi finit <bat <bey con.
tain bctvcrî nuit and sixty per cent. of carbon, aihougla il is
ti imîpossible io <mnd aslî witli a grenier or less per cent. of
carbon <han tliese." *lice importanîce of ibis Ioss us dependent
uîîoi tlie ;îcrceîîtagc of aslî in the fuel, as wcell as <lic percentage
of carboîî in <lie asi, auni a table îs givcîî siowing pcrcentaige
of <le ictxedl carboi ofni<lie fuel lost wvlien tlic carbon in aslî pro.
dfuced is troain r tn 7; lier ccent., and ash in fuiel froit 9 to i8 pier
cenît., varvîng fronît ip ler cent. witb tlit Iowest tn 7i.oi per cent.
wiutlt: lic glicst of boîli values. " ln inany boiler tests suffici-
tut attenitin is flot ,îaid to -lits subject. Thec exl>crioiienter
bîuiîîîly dcdîicts wvbat lic lttkes out nf the asli-pit frnt tlie fuiei
fired, calîs tiltic dîTerence «comîîbustible' and uses tbe fiuîres in
calrtuitatuig <lic aitouîît nf water evaporated pcer pouind nf coin-
husîîbic. Now whlat wc want to kilow t.aily is bow mucli water
îs cvaîî)ora<ted lier îouînl nf conmbustible in tlie f<ici acîually put
min< tlie fou îacc. fi us of no adivaîtage to ob<aiîî a lîiglî evap.
nraioîî per pouind of comibustible b>' tlirowing away a gnd deat
of gond fuel wîitl <lie asiies."

lit order to show sîîcfitailly <lic cffect of the diffietît lo!Ses
.Nr. ,ox pI tcsits tables, one siiowing the eflect of burning a
liuîdrcd poundts oi ant<hracite coal of average analysis witb
exactIy tlie tlicorctic al amnount of air, and tilit olcr assuinirig
<liat double tlie ainourit of air ilîeorticaily reuîuired %vas used,
bathî wiili %anable conditionb of stack tcîipcraturc. ln tilte trst
caîse the pcr cent, ni total lîcat nf fuel iost texccp< <liat dicte <
radiatin, varies front i i.og% wuith tlîe stack gases at 400 Io
iîg.ioS itt Soo , witel %vi< twvice tlie theoretical quanîi<y îlîcsc
values for corresiponding tciiipcrattires arc 17.521 anti 32.612.
Thece lusbces arc retint cd ici miOiiC %alîic iii other tables. tising
Ibtickwlicztt coal castinlg 50 cents5 at the mines and $2.5o ait <le
iuriiacc, and lien conl casting $Si. o ait <le miniîes and $3 50 at
i<lit furnace.

k roi tiiese tables Il can bc seen. first, lioîv tht economly in
using clhenu fuel decreases as the distance iroin the mine in-
crirases, mi cilier wvords how important a factor tic cost of
transporntioli is ii tlue clioosing ni a fuel. Second, 1mw lnich
moue important it is, the more valuable fuel you ose anti tht
lurilier you arc froit its point ni production, <bat ynu pay atten-
tion tn avuidî.ble tauses of loss. Tîmus when using buickwlicat
coal, %% tti double tilit cua<tity of air, and at a s<ack icînpcratutre
of SSo cegrecs, inbtead ofithe thcicttical ujuan<ity of air, and a
stack tcnipera<utire of 400i dcgrees, tlie loss is S0.5379g per ton,
yliîle witi pra cal the lcss is $0.7530. So <hiat if you were
burning Sîo.oco tons nf ipea (.o11lui a ycar, youl couîld afford <n
spend io hrîng abouit <li bettcr resuit, a suit ni money on wliich
57,53o wvould gîvc a (air tntcrest and profit, white if you wec

burnîng biickwbcat coal, you could nnly atTnrd tai îpcndt am
aiiîount frot wlicb $5,379 wotild do so. At tlic minecs, bttck-
wlie.t coal wvitli double tlic quantity of air, and nt a stacc <ciii-
perature of Soo degrees, insicatl of thc ilieorclical iiiantity of'
air, wvitm stack at 400 degrees, <lic mss lier ton wotili bc Sa. 107 5,
wiilce witl lien cnal <lic Ioss wvo<ld bc $0.2825, sa iliat nt <lic
ines yn<i cnuld oîmiy affcid ta s1îcnd in itmproviiîg yotîr pilani,

tlic sîuni on wlmich $1,075 andl $2,825 would give a fair interesi
.and pirofit. *rite sanie rcmarks ivili apply ta carboti in <lic aslî,
etc.

itius far we have assurnecd <liat <lie comibuistion in tbe furnace
ivas comnplet, tlî,t is to say tîmat ail <lie iîydrogen <vas buind to
wvatcr, ani <taIl lic h carbon was hurncd to carbonic acid Vas.
TlMis, linîvever, is gcncrally flot tlie case, with tlic marore odemn
mietiis ni burnimg coal by forcetl draft, pariicularly ia steatin jet
is uscd. Ili tlic latter case, it <s flot tiîîcoiion to f'itd 6 to 14
pecr cent. of carbonic o'cide and iroit 2 to 6 per cent. of hîydrogent
in tlic stack gases. Of course ail <lie lîcat nuts of tlie Itydrogeti
tîmat go lit)<lie stack ait lnsi, -and 0c9.62 per cent. ni ail tlic lin
units or tlic carbon wlîicbh l urned to carmonic oxide arc Iosi.
Carbaîiic oxide is auiinst always foruuicil unicss thue bcd ofSaal
in tli furtiace is <bin. *rite air on reacbing <lic lnwer part oi
the bcd of incandescent fuel converis the caîbon into carbouiic
acid, pmart ni wlîicb in passing <brough the inîcandescent carbon
is convcstcd into carbonic oxidc, tlie latter tn a grenter or less
extent burns in the fuirnace, uniting witt<le fret oxygen in the
grises thiat have travcrsedi the bied ni fuel. Carbonic outide wiiI
<mot <mite witb tlic oxvgen tmnless tht temperattire is pretty bigli,
variotisly estiiiaicd front t, i 50 degîu.es to i,500 degrees F., s0
<bat if the gases arc carried ta tht furnace ton raipidly and reacli
the conter parts ni tlie boiter before ail <lic carbonie oxide lias
been burned, il will pass ont ni tlic stack unconsuînied.

Tlierc is a vclocity hclow wbich <licet is loss in <lie efficieiîcy
ni the boiler, <bat is, in tlic aunotînt of water evaporated Dier
square foot ni lîcathng sturface, and <litre us a veioci<y above
wbich tht percentage ni tîîîconstiîîed carbnnic oxide and pos-
sibiy iydrogen becomes so great as to diutîinisb vtry mach the
amounit of water evapora<ed lier pounci of fuel. Tlucy had faund
<liat hn soutîe cases where the passage ni the gas tbrnugb the
boiler <vas very mach obstrticted andi interfered wvitli, it was ne-
ccssary, ta get <lie btst rezuits, to praducea suction in tht stack;
whlii iti other cases <bey iound <bat by cîosing the daîtîper tlîcy
coutl hum less coal, reduice thecir biast and evaporate more
water per i>ound ni conl anti per lînur. l'li reason <vas <liat a
part of the carbnnic oxide wliicli wouid o<herwise bave been
bumnt, pasbcd up tlie stack unconsuiîîed because il was carrieî
so rapiely <o tht cooler part nf the bolci tlîat il cotîld flot unite
witb <lie fre oxygen hn the gases and burn.

The analysis of the coa), aof the gas, and of the ash, wherc
proper arrangenments bave been made, or wbherc tbere is a labor-
atory at tht works, is a cnmpara<ively inexpensive optratlion
cnîîared wih the great value nf <lit resuits obtained. The in-
dications given by <lie analysis of the coa ie considersofigreater
vaîtue titan titat nf the calorinieter, altbotîgb wbere analyses are
mialle front time ta tinte tlie caloriniîtter wnuld bc a very valuable
adjunct. The calorinîtter, under the unost favorable circum-
stances, can oniy give tlie ash ante haeat units developed by a
given weiglit of coal. White two coals iiigbt give tlie saine
nuniber ni thermal units, ane miglît bc îîîuch mare ccononiicai
<han %:.c allier on accounit ni différent vercentages ni water pre-
sent. In <lie caloriniîeter test ail tht lient that gots to rîake
steani is rcturned by the condensation ni steai fortned, wiiereas
if the wvattr is tvaporatcd in the furnace ut goes uîu the chîîney
and is Iost. WVlire tlie saine character ni coal is trcated, or
wlierc tht tests are cbecktd up front titiie to <mît by cliemicai
anlysîs, data can bc obtaiutcd which obviait the necessicy ar

frequent chernical analyses.
In regard to tht mîethods of obtaining the fumnace draftl, lie

saîd, there art tbrc in reneral wit--the ciiney, tbe fan, anti
<lie s<eam jet. Tht ailvantage ni tht clîitîîny is, firsi, <bat it
allows tlie deleterioas gises to escape at a point conshderably
above tilit surfaice, and <herefore, whîere <bey are the least lhktiy
ta cause troubIe. Secnndly, wlien once prnperly buiît it can be
uîîaintained at luttet or no e\pense, and if sufficicntly largc and
hiigl, tht variations ni temperattire, etc., can bc couipensatedl for
by reguiating the cianper. On tht otiier hîand, it is a very un-
econouanical bent engine wbcre the hcat uscd can be saved. but
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%vlierc fite arc no enîcarts of iilizing ji, si es of licle eunscquencc

liow cconomuical or tiicaninîca.l il is. 'l'li steani jet lias flic
aItlvnt;gc of costin vcry liite ta eu tri andi keep) iii relair. Its

dîsativantages are, rirst, il rcquites a vcs-y large niauuîl ofstcaii
ta rin il, and, secondlv, it intruces a large uauitnt esf %vatcr,
oir stecil, loin the frr, ail of wlîicl lias ta lie lîcaîtd ani Carricd
tel I lle Cluiincy, &nt su far as il conidenises in file asît jil lias tu
be rcatwvertetl into stcenne. A stili grentcr tiisatlvantigc is tilt
face tient unless vcry c.trcilly itataged i tere is a1 large develu1î-
tet of carbonic oxidc, liydroxcn, and i nnrsli gas, duc lu dis-

assuj.tttai ol file witcr, wlîcl lias a1 tcodcîiry ta Carry oÎf a
great <icai ai licat itilti sîack.

Titîe fiane es more: exîîcniivc lu itistait and i ay Colst muîrc ta
kcp li ardcr, but wberc flic arrangcmnts cao bc mallt(e lu
itilze fliceîat ii flice stack gases, it is essore econuniiiet ce Fu ar
as licat units useti are concerniet.hlisoc rladata-
il es possible lis at ail tiniies obttui tlle exact blast necessary ici
jiruduce tlie best rcsults ii elte funaces, wlîich is very impoîrtant.

lic wvas ofiftie opinion, tîtatgli .advancing it wîitli sourîe serva.
fltsu, chiat partictîi.rly for flic finer anthîracites flic lîcît resuits
ili bc obtamnet by blu%%itig flice air by encanes of a fan tlirougli

tlic coal, and, eitiîcr hy a suction fais or chtîiutey, draiauîg flic
farnace g.ises ilimaugli fle builer, etc., in stîdi a way chit titere
ts practcally nu plenumi or vacuumîtin elle furnace or limier
huiler-or rallier a î'ery sligit plenum, sufficient ta prevent flie
inflow of any air wvlicre it is flot wanicd.

IlI wliat îîrccedes 1 have seot <lîscussecitlie question aftesting
file buiter by earts of wcigtîing cual, weigiig tlic asît, andi
weiglttng tlie water, aes tests arc nidinarîly miadie. %V'iit nobody
apprectates mare liigiîy tchan Io luic advanstagc of suits tests,
fer tin aur investigaiouhs %vc uffiert take fical, i wislî lu rail at-
tention lu tfie fact chtla elle analysis ai tue coal, tlic asît, andi
stack gaises, anti file detcrîiîination ofiflic stack andi able temo-
peralumes, give tis a ilic:ins ni quickly and chealy tletcriiîining
practically lîow lunich watcr %we are evaporating pcr ptousif ai
coal, wilcn yole have onice tlîarouiglly tested yotir apparattîs andi
clîecked up flite resulîs obtainecd by analysis wiîh te resuilts oh.
taineti by flie ordinary test. Tiiere are several advantages in
this mnarner uft esting. %Ve in titis way keep track of flite coal
wve are buying, andt every large iturcliaser ai cuai oîtglt, frotte
tiiietlu imie, t analyze il. *ruic analysis of tlet is ual anly im-
portant for the test, bîtt is verv valtiabie frotte anoilier poinît of vicw
Evcry mntifactumer uisiiig large quanîtifies ai mali slitouit knnu
iiow muci niîuncy lie is tlîrowinx away in lus ash.-lcaîî. Sîack
tetîperatures, if îlîey are belowv Sout <antîthey always stinuit
bu), cane easily be detemmuinid by tlt tîercuriai pyrottîcter, %vhicli
case ho donc tin a fete mnuittes by a itersauioai oudinary intelli-
genîce, who kiiows enugl ta meail a tlîcruiotiîctcr. But flic
great ativantatte ai titis systciii ai kccping track ot wlîat yole airc
âoing %ville yaîtr plant is, il can be andi sitoîtît be done Mien flie

boîlers -are being fireti in tlle ordinary way and hy the ordîie-ry
itien. Th aking ut flic samples of fle coal andi asît duces flot
in any way interfère witlî the eperation ai elie plant, nar dites flite
takiiig ai tlle samples ai tlie gases and ftic tehîîîîrtte ai flice
stack ; it can bc dune at any tinte andi as offern as yote picase.
If your marn is firang badly, or better aIt oe linie tchats anotiier,
tlie composition ai tlie gases %vill situw il ; if yaîîr boiter tubes
-ine coateti, citiier inside or otitsitie, yoîîr stack tcenliseraitires %ill
givc you a v'ery goond indication chat youi onglet lu cean clhett,
pravidei chit you systcniatirally watcli wlîaî is going en.

,l secrets laine, coal shouldb e kejit as dry as possible; flot
e.\poscd tathe airif ilcats convenicîitly bc avuideti. %Vlicrc
cualt lias been expose in talte air andi wet il is atîvisable ta gel it
in the huiler liause anti aliuwv il In dry as frnchi as possible before
using il. Il siiomîlcl h liandîcti careficlly sisas tonvoid brcatkage.

'llie buiter plant slîauid bc ireli covereti in, so as ta prevent
%water, snowv, or ice front geiifg oipon il. The huiler flouse
should bc kept as %vammr as i1 can hc andi coifortablc, onl,
ai course, by lieating flie building %vitle sîeam or fuel, but hy
su constructing il chat there ivill bc a minimum loss by radia-
tion froit it, andi shouiti be as firet frotte currenîs ai air as pas-
sible. Nu wvater, muoisture, or sieanne siliuld bc allnweti ta gel
toto tbe cuai, even under a patent, if il cao bc avoideti.

"WVile il is a scii.cvedent proposition caflica u louwer the tem-
perature ai wich lici stack gases are discliarged imb lite atolus-
phere, uender fltc saisie circuhîmtanccs, the grealer ntisse bc the
anouunt uf water evaiporatet per pounti of fuel, yeî iî is nul su

certain flta'ive utîitiet statut Ilte best Itîctinot (if rcdttciiîg Ilce
luiperitturc 'l'it lietteti gases front Illte tîratc t otite firsi 1ut

contact %vitlle uil oier, atît arc 5,etieratly <lîscîargt(I iiitillt
sîack atter leavitîg Illc huiler. Ljiitlr tiiese circttîiîîaticcs lister
tehlitjerattres tumtisl bc ahave chtat ltccessary lu gettemale sîca
It flie pressutre itaitaiiîet in flie boiter -. lic hiîger flie tires
surc ai steatti fle higlber îîîîîsî bc tlic teitiperaîttre at %viicii clic
sîack gases lcav (lie hoiler. If, lîowvcvr, ans effort is mtadte lu)
rctlucc tîteir tettuierattre tu a tmttinimum. a1 large piortion oit Ille
lîcatiiig sturface ai flic boiter tic-trest flic sIat k %vitl cvatoraic
very lilîle %valet, tlle tliffcrce iii elete liîerattire bcîweeti t'.ic
gases tit anc site ai flic iron places andt Ilte ivaler ttlle iiler
bcing su stiglit. In flictentre motdernt plats the gases, efftr
passitîg tîtmotîgli lt butter, are tîsedtg) hen lctlt e cdt %watcr,
whiclî, enîering fle fCcetl-waîer litaer oun ccaîtlnîtîizcr aI a1 vcry

tlunch lower te-li).ttiea tchr fl:ntlic slc:tîii, is able lue absorh tientî
front elte gaies, iVîtici flie huiler is nal.

"A tîtill fhtrcher ecooniy is iticaily piosstble by ttliiizig a pour
liait ut tlle rcîulaintmlig licas ai tiet gaies lo wvarttt tlt air %vîticti is
tak-emi inct Ilte ash-lî.î. %Visite I ailt itu really .1it expert iii tItis
malter, yel I Veniture ta titakec a iew sutggestionis as Io tvli.t a:p
pears lu) lie flic lise ii wlttcli efforts for tuither cctotiy sitatild
hc mîadie. i %waul<l îry lu have fle imglie5t possible îeuîîîeraîîîrc
of comtbtustion in flic furnace, pmtcctng flie builer antti firîitce
frot flie direct ratiation ai flie lire aes wett as 1 catîlt, inti
wottlt ;tllov the gases ta) escapte Crire flie huiler ai tile liaglîct
ltiiperaurc consistent thflic t enet coittainel in client, above
tlt temiîîeratître wici wttlt lie ut oise for titis uiitîtui, ail flie
rest being absorbeti hy the fceti-.vtter ; îiî.aî is ta) say, if 1 tiere
fceting ioo poîtedts af waler pîer miutitte, I %%otttil ty tu iocrc.ts

the tetnperalttirc ailie gases, eaît,tj. flie hoiler otttil elte ilterîttai
ttoits in client %re about %vital cotil bc ittîtiiti in ieating flie
fceet.waiter ti lthe letnperalurc at wtimit il t.otilti l iacet in fle
builer, wvitltaît atlowiig flite mîîeralîîre ai hIe gases escafiîîg
frot flie éed-walcr litater or crotumitîzer ta lue above that at
wtticlt tliey coultil u0 litet work. INlY reasoît for itis ib te foi-

lowing :iThe igiier tile tettirtltratr .ît Ivîtirt site g <ses luass
train the builer, flite greater %vill liellte evaporalitîn ptr squtare
tout of bitcîng sutrface, a. di also (lie Iliguer tile teîîiperature ot
lthe feed-water îîtînic<t toto elte hoiler svili hi-. CosiseqItiently
elte grealer flie evapsoralton of water lier donllar investeti ii te
hoiter. To abtain elte besî fet lic tue et-water litailer shilîntt
bc arraiget su lit flie water 1)te titmaugli flie ieater in te

oppoîsite tirectin o alte gaies , chit is, tlie hotîcît gases sioutil
cotnte i% conttact ville flie lottest %vater, atnd as thiey arc conl
îiîcy sîtialt coule in conttact wit elle contler wvatts. Ifflic gaises
ieaving the feetl-tctr litater t'c ,tliatt et ta pasi citlier arotinti
the otuistiti or titrugi a sertes out ttai ipipes ofstificicrit lentîgl,
anti lte atr suîppliei tu flie fttnac was carriedth lruuugli tiiese
pipes or arotînti lîntch aoeoffic ense stiti cuitaitetil ini ilese
gases aluve flic tettîueratîure ai teattitspiiere iitiglit be abstrtct
eti andi retrtirre 10 fle imînace, ant fict lois ofiieat fratte flie bîack
gaises be largeiv diuniltet. Tiiere aie two abjections ta tItis,
Ille cost tif elte appatatus, aodti is mtaintenance , and as filtre
Volii lbe nu litat aî-allablc for cltuittîcy tirait, il watilulb leces-
sary lo a ve a sîldti fait tu tiraw tlt gases ont1, or tla have a
slrog forcting fan. Whte et is probable chit in itînsI rases il

Watti oent p.ty tri utilize flic licat ut tlle escapittg gases tii tii
way, yet wttere coiai is exîtemttvc il is iîusýlbhechit s,tttsiacîory
restilîs itiglit îe obtaincd?'

HAMILTON, GBINSBY AND BEAMSVILLE ELECTRIC
RAILWAY.

lite ~ ~ ~ o ,atatem th tis roac iare itaking devers rutintîti rît
Per tlay, antI buusitness bot in jtassengers andt freigt is steadtiiy
icreasting [ti Jantt.ry, tlle nutttier ai passengers cairnie.l %vas
i 2,000i ; tilts tîtitîher lias uîuîv icreabsi) i 5,o00 lier mondeth.
'lie freighî traffic aitiottots ta teuartls ai z00 tans lier tmondet.

Tl'le coîtîpany issue single, nctumn or coiniitition tickets,
%workîng titens anti scitrol ciiiltiten's tickets, anti a i ,ooo sute
ticket ion $so.oo. Titcy arc amratging for the eofhihit a
fruit araket tin 11 antiltun wvlcre fruiit ii bc soid tai tdelr andt
cunstîiliers, andt connection lias bcen mtade %illi e lcsteaihat
lines hy wiiicii freiglit traint Toronto anti Montrent is recciveti
anti disdiarged iover tile fine.

MnI. A. J. Nettes, the mariages, lî.s sliiiou Ititscîf ta lue iveil
tîtalificti tae tevcup flie luiincss t clic ruati ca the Rreaiest puis-
sible exîcrit, liavirîg tieviseti a nttiiber ai original scieuis for
this uturpuse. The experience wlîicit lie gaineti as; treigtu clerk
on tlt G. T. R. r.athway is provtog sers-iccable la him in lus
prescot utuskion.
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last 1-rigl.iy tn a cle ggîaîiîi., F. Mitchlîl. lllesttltîî ; Willi.ittti lcgen. Sec.
ret.try Trcrîsuter. 3. Rigchmogngdg Stree t.

SI KIalit. lixA-i la Nia. t --M est %5 inti3d lit r'i sit tîitti.
in Enggnecr 1 i l. Craii strect. l'tesiitîeg. Joiît J. VuyiR. Ituarîl of lTrîil
llutliigg firsi vic".prLticitJ.Srui. secongd vic.îpi esitl:tt. \V. \Vîtc;

setretitry. Il A. V oir; Imnastirer. 'ltas Rv.în.
ST. I.A"RrNi Il<ANcil &NO. 2-lXsevrrY .l'g.t t"tltg .1t 413

I>ottst'catîrs sucrei. Sioîire.ti. R. Drgîiun, limnsggltt ,lfrîvl Laîur, *c
taI>'. 30<> Di-lisîn mim. St. Uugtirgoliîv..
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Gtiag:.g'gg1 fltlAscl No. G.-Nhîets ii ant 3ri rainet.î cle mondtei ai
7-je. p lt j. Iloriyct'. Iitsitinnî 1 J. uck. '\'ice.5rrsidns. Il. T.~ 1j**kgg-.
ltng. ic. Scrctaty . J. Gerry. Fin..Sýcmetarty ; I*rasurer. C. J. joîîct.

OrrAwA BRtAN(gg. Nu. 7. - Mtrts 291t1 aitti 4 111 huîîit'tl.$Y. îr.tel
gîi>gtlt. igrneg ll.tnc nti Si.trl. srects; Vr.îtk Reliai. l'lecsgglcig . l'.

à1crrîl Sei. .152 Wellingitn grecs.
i)aa'sîs.s îlANIlNo. 8.-Mmvs evtry 2ng> iîe n ci-cli tgîoail. Thlo.

.\Mrrrii. '-kcrtctry.
IlItti.gy; DRtASCIE NO. 9.-.SNnirs 2nti eiid 41i turd ciil îltli -ei

8 p. PI. W. J. Rhodes. lîrcstdriit ; G. Stegninct,. Srccretiry. Biertin Oni.
BRANTsolttgcll Ni>. so.-Merts tI anti 3r> »I*isdaiy an î.cli reonfle

in Frascr Ihall. King Si-ect, nt 8 pageî. J. Devltin. llresidrnt; A. Sitroîtî.
Sn;ct.try.

V.'s,~g'o It<i~cI o. l.~liîngiei.G. Mi. flarieti Retlîçttig
iecretary. W. J. lCdîaffds -. Fiacil Sccrctary. TIhos. Gr.iy.
Ktîz;cAg<lîîi it IRAs<llý No> à2.-.%Its ersery Tuies4ay .1t Soclock. ire ctic

Engîtterîs i ail ts. i
t
mesittlciit. jus. \%.tlker; ý<segîîry. A. S;Cat.

WVgAxTo-z BulAswis No. 13.-I'esdcrnl. Witn. Cratldoclcz RBe. Scce.
tary. 1*1. Ilunhagin.

l'fTg<gtli>tai iR~ÇINo. i4.-SiNeiSt an> andi elli etn'î in
etci liionth. S. l'oîînr. litsident . C. Roltisai. \'tcc.lrsident; \V.
Shgarp,. etiter siien L.titdry. Chiarlotte Strnet. Srcertary.

Aiîkegis. Sécrtry.
CAk.t~ÔX 'iACi IisCtI S> 6.'V Il. Rouchi. l',esident . A. MI.

Scitefrid. Scerciary.

ONTiARIO ASS,-OCIA'IlION OFSNIO'R ENGINEERS,

ItOAkhl OF EtXAMtIER%.

Vgcg,. lirtent. F. ci. i cg:. L.ondloi. ont.
Regiigar. A. E. R-Itittas 13 loiglîn si.. TuVento.
lr'eatsxrn. R. NimKa.- 28Niîc t.. i l.aitglton.

Solacigar. ). A NCyOEs.Tarant.
~rklT .E nikins. A. M. W~ickens. E. ). i'ifiips. F. i)oîaldsuil.

IiMASOKtîA Ais. c.tre P.gtlson S, Sans.
OTTAVA-ProiasWc4iry.

Kt?<~S0~-j. )esiin (Chgie( Etginccr l>enctcntiary). J. atîil.

N AICA l'A..Sýw. lliiiili;ts
1nforination rgartltng cxattgttatlens riii lie fgîrntshid un .tîlhî-atiaii ta

.sny tîtentiter of tIge Itorttu.

.~MERrAN ccctnal joiîmnais arc pîrotcsting .ag.insi flic liein
ncer in wlîiciî eccrieal gonds aîre hcing; !sigiîcrctl iii pricc, aînd
litrîicul.trlv inc.tndescent larcis, wiaicl one ticaicrat Icast offers to

grade: itnp in Gemmiany, wlicrc labor aent i attria> iit Icast arc
nwîich clicauci titan in Anicrica, has bcc oen wlIo bc îî 1 cents.
li is csîînalcd tbat tîs Aincric.t, the: cost of productiton. cxclusivc
ofîairscting, wîii exceed 12 cents. It is ilIceforc certain chat
laigips canmot bc solci ai a pîrofit und:zr 20 ents aet icabt. lu
Canauda thc îmricc: las cornc ilcar titis Iiîniii. fI is net itnproeb.
abic tien the rise: in price of nialcrials %vili add ta the cspIcnise of
manufacture in case: of cctricai suppiics gcncraiiy, to suc> an
cktcnt aes to nccssiiaîc à stifrcnin>, of iîriccs cf ici iîî.intif.icîircd
produtîcs. 'rite '0 îsdoîîs of the: policv oif sclling nt priccs so litile
above the .uctual cost nt produîctionî is open te quesioin.

WF' hall occasion songe înonthls ago ta quebtion ilic snîînidness
of the statcînicnis conîained in an article: in SIhc Belleville, Ont.,

Sien, concerning ihc conduit clccî:ic r.i%.ywil tas pro.
posedti o censtruct in deat cii)'. TIie.armele wvas foul cfglowing
generilitics crinccrning the systeni, but nothîing canic in tns%,.cr
to ot requcsi for sonitihing d1cfiniîe in tue w~ay of paîTtictilairs
cf the tneîbod of construsction andi opcration. It es not surpris.
ing ta Iearn, iierefnre. thaxt Ndcssrs Latzier %& Sons, wvho arc the
principal plamoicrs ofthc rond, have failco back tpon fice trolley
systcm. Contracts for cquipincnît have: becn tw.ttdle(, antd con-
strction is being p)rocceeded wvith. Wc litar of :clrs wvho arc
cx\pcrirncnting siih sysîcrus dcsigned to dispensc witis thc uest
ci overhe.ad -tîires, but thcir suctecss or f.ailtirc teinains in lit
provcn. lit is quite piob.ible that thc trley s),%Ica jnay cs'cnttî-
rtily bce stipcrscdecd by onc 'vihicla 'vii bc cquaily cftî:îcnt, Ics-,
cxicnsavc .tnt more %ighily, bui the expernIenis in iltaç direction
hîave thus far net rc.iclîcdI the point whete rails-ny proiccior. nti
mnincipal auihenciies wvotld bc sv.trraintl in tindcriaktng ta con.
strut cicctic moils on other than ici prevailing mecthoti.
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THE i rails oad cotssssittceof tise Ne-w 'orklcg, auchsrcil

ssscsded tic adoption of' a BUi rcciuiring evcry psersost or corpor-
ation oper.sîting a street surface rairoa.ci wvitisi (ie Scaoe, is
eqluip every car with a guar'i tendcer or swvep, on os before tie
ist of Selptesssber isext, ansd fixinsg a penaldty of $25.oo .s day for
cadi car lascif witbnut suds device, tielines tbus inctirrcd to taena

'pied t Ille isssprovcessî of tie treets of Ille çity its wisici tire

J.,; alsoîher coiîssîn 's wiii bi fouind a commstunication fronts M'ir.
J. 1. WVrighst, msanasger sîf tire 'ioroîsto Ectric I.i>iit Co., in
witkls eNception is îakess 10 Soule nof tist stateustents appcalissg ira

tilt: ;article in tise EIîC&t's N is*.ws for jtne tosscling tire reccot
accident attaile '['oroisto Railway Coinpany's power btation. If
sisouii be saisi in aisiver tb INr. WVrsgit'S objections ili.t lise State.
incluts pîsblisiti wcere based on insformsations orocutsrd by a1
represcsstaciîe ai titis journal at tise 1îsower station front wlsat
%vas believesi tg) be reliabie «anid impartial sources, amnd ise is i<sti
to isciieve tisaI citiser tire officiais of tist raiistay cosssp:ny or tile
represcntativc of tie Siciietiss. 1like Cosipassv %vere gu;ily of
wiiftsl Th'scsrsittin lie fact that M r. ]).avis %vas tise rail-
way coisîasy's electriciain iii nse only, whsite tire actuai dutses
of' tise psositiont were i.elisg discisargesi by 'Mr. ?s\clcCuolîgis, is
one witis wici w, its coutsion %villa otbcr outsiders, cousis flot
bc stiisîosecl te bc faîstiliar. We are pleasesi to Iearis front M'sr.

WVrighst tisai tise sss.chiiscry of fic Cosso.ny's p)otwr-iolise 'is
linder sudsi consîscent supervision, a.raid ta give proîter crcdit ta
.tir. McCîsiiolsi for tais abiiîy. lit fact, ivc fait 10 sec %%lsy, if
lise Sa.tibfacçtoriiy dîscisarges tie duties osf a position whicis Catis
for tire iiigicst skii oi' tise traissesi ecctrician, cte comîpanay
shossisi have aiiowved anotîser pcrson ce ivcar tise hsonnis.

A (EtS.î if tise (uliiowing cxtracc frosît an article in tisc
Wsern Elecctriciais rcg:irdisng tie restait cf tire mtun'icipal ligisi'

îtsg cxperiiîscot ini Chsicago, confitrnîs rte %wisdoin of tise dccision
sccenîiy i.iven by tise ta'cxpa-ycrs of To'ronto on tfuis qluestion

)cpscnding raison tire psibishsd stateisscncs <s! icterestedl or ir-
responsibie jiersons, taxp.sycrs hiave corne to beiieve tisat tise
city t%'as pssrsusng ain ccvssoistscal policy in esta-blising -a plant
for ceit-ic sireet Iigisting. It is ot at a.il diffl'cit tri understand
llocv titis imîpressiont was gainesi, titiosigi i is quitc, rcntarkable
fiant rte pusblic sitouici so long recsaics ici ignorance cf thse truc
conditiotn of. faiàrs. la c:sn oniy bc ecisiainctl by tie faci tiî;sî
titcre wvas iniisicit confidenîce in tiseability ofSupt. iIarrctt to fulii
tise pronmises lie mîagie whiicis isducIl tise cîîy toandopt the poiicy
of igisins. ils stitets, ansd tisa lise sas iitig lar evades.1i nalsing a
consîsiete statisscnt of tie restait of titis exlseristiiet. Suds a1
siascenn wotild shsow atia insicad of fuiafifing thse promaises

Mie for it, -ans i cercby cfl'ecting -sn actuai saving for tise îax-
isaver-s. tise gîresent tmuînicipal ligliting systin of Chsicago ]lias
ben a very e'qsecnswev andi tinsaitisfaictory experinicent. Sup.
I;arrtt fias bcun git'en autîse aîpertunity 10 carry ott lsis tgree-

tlient in proi'ide ais1 cconoîssicai ligzlsting sysicmn for Ille City
streets, but hie bsas failecdi 0sisoîr any advnîae gincd for the

t.%,zp.ayer!. le bias bcen îsrgtd re;cas.tediy to prescrit data in
suppoî>rt oi'lits ciaiis isî it was fsirnisisin; liibt asl a price
nasicds b)v iisîcii' .s tisc actuai cosi of cîroduction, but lie lias
neyer baea abie to isrovc lais case. Io fact fic<Isl stibjeci cf
tise cosi cf tisis projeci tri tise City ]las bcen sisrotsded in sstysitryt

.andi isus far it lias bcen tteriy inmossible ta secuire from tise ciîy
cictricai departinieot aoy dccailid sîaicictsîts that tuis be ai
ail rel jable. But %%.itie if is true tisai Sup. B.atrett lias isositivciy
rcfus>cl 10 cnligsteui tise ecctricai fr.tternity citron fie Cou to fic

saspax-yers cf fsis favorite %.cliente, ani bas encourap'ed tise belief
ft i tise srctd %vas a ptrofitable onc for tise City, ciectricail cx-

useris cf esltblisiesi reputatin have salade it tiseir bsusiness îc in.
vestig-te Isle ssshjýct iisoraugisly, andi ii;eç have provesi con-
ciuNiveiy tisa Sus. itairrcts's staittients ire isaseci ion figures
i.at Ire flo% cquitpltîe,. ansi ls.mi cy are thecirec iidicr fair ner
isostc,, but ilisicsduig and itiirinus le. 'ise ciectrical Isusines..
Supî. il.arreui cassnni iicasi irnosrtnce tsf tiiese facis, for ie bas
been çonfioniesi vstis isens, ansi lie iz~s been uirgad ta cispsove
thse chsarges cf bail fatiti iade atzainst fii or ta %disait fic error
cil its zt..tenient-,. le lias donc neitiser. bus hc bias repea:ediy
proini'scd, or ratîser itreatensil. in, pubishi figief ilsat wouid
conv'inc tise sutiris o'f %tis sruiîtftilnrs%.anti tise justice cf bis

ciainis ardc cover isis enieis vitiî Confuisin. For six ycars tise
i'arternity lias %waiîed, occasinnaiiy relisinig iss oi' tsese lira.

mtiseý, but lie lias ignoresi ail deiists."

Ttui1 Htsecessity (or better- conîpreiscorsion ofeilectt ical îsninciîsles
b> datnse gIlacesi in charge cf cciiral Iaciîine<y, an<l (or tise
eitpoytsîett of a lictetr ciass cf silras, jropcriy qusalifieci, iri panevr
btouses, was never tituse empisatic.iiy siowi tisias rcceistly isi a
sîtial towvii wilierc tise dy'namos %vas suio in conncction wvith a saw
tîsiui, anti b>' tise saisie "etngitîcer." l'ie owner was iseard te rc-
9isari, thai tiser %vas «'no rnoney ýn eleetric ligiiting,".anti tisat ail
tie profits ivere sisore tisan eatens tala b>' tise constant repanirs te
sssaciiinery. Enqtsiry elicitesi tise fluets tisat tic sawv sîsili etigine
tuas used to run tlie dynanto; tist "eicîricîaot" cf tise plant ivas
aise tise engineer, andi tisait tisey "uisesi up" -t artiature every
titrea usonts or so,-tiic idea bcing tisat tise armiature is con-
susied in tise produsctions ci eiectiicity as a taiiow catuile is con-
sutsîcd iii its own siseciai wax. Thes engineer iras "ail riglit.'

0f course, tise engineer aiuuays is ail rigii; it 'is adways tise
electrical îiiacisinery tisai is ne gond. A suiggestion tisai pcrips

. a sasu' iiii cogine is tnt tise best aciaptesi ta electric iigiiting
service was mset w'iîii a polite sncer. Thie owner (-a Jati>'er, by
tilst way) knew liciter tisan tisai, anti tise suggestion %vas regarclesi
as rising nut of tise hotte of seiiing a new cagine, lie aiso con-
sideresi dix; tise "engisseer," iaviiig rtsn a saw% nmiii, andi "been
amiunci sssa cliincry".ail bis life. sisouid know ail about ssiaesinesy,
anti %vas, i»r ~'o oîiecîeetiin Titis state ofafairs
is fortunateiy flot ver>' contrnon. 'l'ite conîbination cfa« bigoteui
owoner, antr ignorant esineer, anti an engine oini aida-tltedsin
eiccric service, ts enougi ta bring discredit t0 an>' ectricai en-
terlîrise, buit,fortuna-teiy, [tact, sents tois:uveso fairbefriendesi sourait
plants. At tie sautse tîis, pliants sisoîisi bc ruin îwtlà jt:tlguiient,
and sortie experiencea îscrson csnployed -as dynaîiio tenider, or
ecctrician, insteas oi' tise nîîcisanic issuaiiy cngaiged. It is cer-
tainiy truciet, as Locrd Kelvin said, no lectrical eng'sner oius
bc nînc.tcntis ainîanicai cogineer; but it by no tîteans foi'
loirs tisat an ordinary nicchsanic, islias inerciy 1ick'ed cap %vitat
lie knows by is;ving sisovesi coial undcr a houler, anti cleanes ian
aid engine, is in any ssssaiicst deait qualifisil ta Cali iissif
"iciectricia-n." Andi tisai is flic inistakc isi is magie in a ver
large niîmber oi' iiglising plants. It is perfkctiv truc tisat it dots

ot take a s'cry bsigla intelligence ta carbon a lassais, o- ciean a
dynamso, but bccauise n ai can do tisese he is flot thicrefore a'sh
ttcIcctrict.sn," ansi it taikes sonsising mocre iban itis before a1
msanc can prcpcrly nmaniage a powcer tamise. is tise Stes anti in
Europe it is recognizeti tisat te Itropcri' :acquise a îisornsgi
k'nowviedge oftelectricit>', bornse years cf sîsecial techsoical dluica.
lion 1'oiiowing Isle ordirnary ciucation ofîlse scîsools, 's ssecess.try.
andi thail tise cuirriculums nousi incluies sîseciai couises in site.
cisanics, iîaticustatics, ansi tencrai pisysis. Micn again, in
tiiese ocd'faisicned cosîntries, a qualification for tise mianagcr of
a li4is'îing or powcer bsouse cntbraces not ooiy a very tiorouil
tr'aining in praclical ciectrici>', bîitaiso a very intillisate knosvle.lge
ai' tiseeanics, of steans. of he>ok'keeliing, cu'en cf clcnseniary

clsesuistary; in fart a candidarteanhi5î bc very coinlsreliinsivcly
edlucatesi, andi remtaribly capsable. i icre in Casnada, isotrver,
wc have ici't beisini tus îiscsc aintiqlumed idea-s; aur yastis- are so
naturaiiy gifteci tisai teclirsical education is flot naccessary, for
isent; îicy arc se vcrsitifit tb ily are ctpiail>' cosîsîseens as

i'arni iiands, cngîncerS, carpcnters, lisu>ers anti st(in, aindi a-m
mianc wbn can oio afisr -a (jo il.t. Iitv.ry pslant andi kcep il go-
rnng, 's justi as quaifier: tn design and ipîeraite no enire elecinc
psower pliant a, a Scisool cf h'racuical Science giatitate. If is ail
isese ;tîspractica.l icleas isi causse a sinie ai' affa'irs ciescribesi
qîitei rccnîly ta tise wvriter hy a ptsoiinent Atierit ain ciectricai
engincer, in tise wartls "sCangada is :u rcgisar gravIcyard ofni'dis
at'c-f date ap;taratus7 le itigisi cqusaiiy trustisfîiiy have saisi
isat tise isetisass of ectrating are as inctl'iciusit as tise siiaciincry
aise(].

Tiu: isuierotis difféent niakcs ai' stcaîu anti ecicricai mia.
ciincry. tie î'riety ni' sonmcwisa sînstiar aiparalus (sir aitaining
tise saine endi. anti tise absoiutely incomipatible M.aii- of mins.
facturing cosiitp.snics andi ilcir agents, ail .iejreciacing caci
oiicrs nsakes, anti fcarilcssly a-sscrxtniz ciseir oivi'n c miitt
an etitiai, itsposcs.sa mils embsarras ssng rc5pnnsilsiity on Ille
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;murposmng investor mn clectricai appj tratus. ;%t imis diate, a coin-
piny gummg in the cicirmit limgimîng buincss can cimonse between
ai Ieast a dozen difrcrent inakesc of electrical mmaciicry, m£ost
of wmic are mi:tnuf.citmrcd in Canada, -aI least nine différent
stcan engines, saine iigil, scîmîme bmwv tipcct, wmtim ail timeir vari-
Clies of si nmpkl, crus!, andi tandem cornpmuod, triple expansion;
witîe time risoiCe offTred in switcimes, lanips, sockcts, mfotor-,
brusis, %vres, ec., is large. The details of design or construc*
lion oi wVhc time rivai moakes base tiheir dimis for absohîite
sulmermorit>', are, of course, ;£msl as numerous as lime rivai makes
Iiimscives. One wceii*knnwvn anti excellent mnaler says limai
evcry altecr knowm make is sîmîmpi> anti pcrfectly wvroog in oie.
rimanîcal andi ciecîricai design comnbintd, st'ilei his own, b>' a
jmecumimar arrangemecnt of armature :înd fieldi snagocîs, attains timat
mnea.surc nfpcmfcction ti is pcrmiited toi macimortails. Another
ove rconipood s hi s fids, andi " begs to draw your carnest It-
tcolion to tue tct" tuat thercby lime reguatinm of voltage is ren-
deremi ammmomaîme and tiprect ; a timirc says imat insteaci of comn-
pounding his e,/ftrnatar ficids, lie talecs a tectiieti portion ofttie
aiternaliog ctrrent, andtitlmerewith cornpomnds his exciter, altai n-
iog the sainue rcgumi.îon wiiii a grcal dleat iess %vire; whiie a
foum£h asks you scorntuiy whlat you want wmi «'autoitnatic" regu-
iation anyvay? Cmvc limn a sînani, live ciynamno tender, wimo
wiii ainti is business, andi tima£s a great deai better anti more

imab.i)e timan any'autoiatie egulition. 0 lie doesn't compouid
atl ali, andi sneers :ît timose who do. Anti timen a newv-conier
lauglus i imemmi ail, hecamse imey revoive imeirarnmature lirough
a staton;ary field, wheireas lit limns struck oui a uine for himinseit,
anti toes time opposmte, climing as ani ativantage the case ni re-
;uiaciog armature cis, andi time fact ita: limt lias no mnovmng %vire.
Il is mmmpssble mo mort titan cnumneraic stmcb varielies, as sur-
famce wound versus ironciati armatures; disk versus drui versus
gramnme ring wiodings; casi iron versus wvromgit iron versas
steel, for poie.jmcces; carbon versus copper for brusmes, etc., ad
infînitum. And suimiariy îvtli steain engines anti boiers.
]E'vtmyne oftbese rmvali makes wanls a purcimasces orcier, anti
wiii go Xtrat iengths t0 gem il. Thme fitsi object, of course, is £0
immmprss int witm time cleair valume of one parficular machine, anti
Io run dlown ail ombiers; so îimc agent talks about magnelmec cir-
cuits, ammt freedoin froin hivicsisaîmd wasîcfui etiti> currents;
wii ltimei ligmmiy on th, ,iech.-nicai diesign, anti fil time un-
formuate imurciaser fuiiiof tecinica-l phrases; anti will, discrel>,
ajubpe-Il to Iiuim as jîmdge on timese mnaiers, as t0 twlmeiimer il is not
s0! 1iiowv mmaoy of lime non-professionai pubic ire able i0 say
wimetimcr it really if, or is noi so? 'l'ie pumblic, as a rule, imas
enoujzle to do in L-ep uisd1 olc on maitrs connccteti wvith ils
own bm ;iness, anti if il couid once be brouglit to sec that atn
clciîcai machine i. tîa mere q1uestion nf iron, anti copper, anti
day labom, il wommid probab>' begin 10 îimink timas eicîricity is best
moanigeti by cec:mirmans, andti hat a bîmsinest mari. shrewd andi
intelligent îhoimgh lime be, ms not anti cannot bc final judtge of thîe
comparative mecrils of mmachines, imat muîsî flot oniy confonnmto
mic}anmcui principies, ivich afimr il are faimly obvmonms, but niso
in mapnetmc anti elctricai lrnnciples, whici ccrtainiy cannot be
consicicreti obvinus. Tme distinct lxiints in an clectricai mma-
çhmnc, wiemm iî tiiffers frnmî those ni ail otimer nialtes, are of
course cilaimii as mmmprvemttcoms, andi tme abjctm of.1il improve-
mnîns i% in save mmmncv. Take, for cxaiiel, tîwo rival incîhotis
ofeompounding tiimal one ilimai pumis a rcctifiet series ctmrrent
round the itrnaitor fieldis, ant i t onc th it takes the saine
rectîiti scneN cuimnn, bmt pitns im roumnd the exciter field insteati.
l'it w-itr imas no intentmon nf cnniparmng lime twn mnehods. but

take tiemm on>' s amllmsîaîmrm.b Ech one ciinssmperiority.
Onc wnmmli meqmmre prob.iiuy mitre copprrmhan the ailher, wilie
the alimer would takira lic.îvicr excmter than tîme one. Tme point
of the respective coîs of mime twvo machines mx %non settIeti, anti
wmili bc oinmmt ta any-one: ut is anv nonprnfessinal persan
capable of say.ng 'simthcr time mîmthotIs are eqmail> efficient?
ati1 if ilme>' are ni. 'whmi ms time better ni îhe two? Tme nmakelr
svho momnpoumnidi Immi ilttld wmll, naturali,,- %y tha t ie otimer is
o gn; time allimer ssmii rettur ime omt-nilliimenlt,( th ie business

manm wlo knows miimmhg witevcr about the mnalttr is icit la
jumm~ebewee lmemi.(Ir agamo. one manumfacturer uses ,;wedisl

inon mn hmt <casmtsn: tnother tîsex Aîmmeni.an. The fina dlaims
supermonly on accounri of te bemîer moagnelmer qumalitmes ni hiç
nmtrnai. 1ow mines the ptrch--rlnnowwsvhciht msnavlc
cliamn 5 île bas oni>'gutimemnmaîmcswr for ut, andt.

mmanufactmurer cati mardi' bce considereti a disinteresteti person,
wvlmere ime imas a sale to mmakc. Once again, a imanufacturer
mmakes .1 sale on a guaraniee of smcm anti smc effmciency. ilow
does time purcmaser knowv wimeîier timis gîaranc is mnate goond?
Thie tsîmarmufimcîmmcr makes a test iimself, andi says it is ahl rigmt.
Of coursý ime says so. Butm ougit limai toi bc suffmcient for time
mtan wimo lias £0 pa>' tme nmoney? It seemns limardti £ immprove on
time plan foiiowcti b' wmierworks comîmanies, or raiway comn-
pamies, anti otimer parties recquiring moaciminer>'. Tmese engage
lie services ni a conîpetent eigineer, tu wim are referreti ail
imactical qumestions, imis du£y being to act as the tecmnical ait-
viser of timose unacquainied tuîh engineering iatters, andi (ie
resulîs are wimat mligit lie expecteti. Wa-terwvorks are as a1 rule
mntmcl biter arrangeti anti oper.îled titan ciectric ligît anti poier
plamnts, for mime simplc reason dumat protessional knowiedge anti
cxperience is admîtitîti to lie necessar>' for a imytraulic engineer;
wimereas, apparoui>', any farm imanti or mnaster carpenter is suffi-
ciemm£ly equippeti by nature £0 tackle the mmost diflmcuiî electrical
prolins.

LOOKS LIKE AN ELECTRIC RAILWAY COMBINE.
Tin. bill £0 incorporate lime International Radiai Railway Co.,

nowv before pariiem£, 'viii bear careful scnmxiny -andi watching
by everyone desiroîts of seeing a ieaiîtufl deveoptment in cc-
tmic railways. Some very estimtable cilizens, principal>' fromm
Hamtilton, appear as chmarter mnmmbers of time Commpany'. Tmese
are Messrs. Alexande- Bimns, Alexander Me\IKa>', NL 1>., John
Hloodiess, Jamtes Ednîund O'Reilly, Tmommas ileF. A. Car-
peoter, '%. M>, Peter 1). Crerar, TFhomas Ramnsay, Wiiiiaoi N.
Nlyles. R. IL .\McKavi, Arlimur I. lNcKcosvn anti Janmes Frank
Stmithm, of Hamilton ; Thmomas Bain, M. P>., of Dîmodas; William
Andrews, of Gtuelph, and E. J. Plowell, or London.

An array of gond maimes, il 50 happens, is noî aiways a guar-
antc ot time charac£er anmd meai purpose of a projeci. The
nanies of not a few good business moco are ideni'med %viîh the
International Radiai Raiiway Co. There.are severai mnenîbers
of parnimameni, anti there is flot svanting a iawyer or lwo. But
ict no ont lie carrieti off in any project o! the kinti siomply by
time naines of those iigh in church courts, business circies, or
time bar.

The business mten ni Canatda knoîv something of the powcer ni
raiiway corpotations, anti especialiy after lthe sotaller roands hiat
been brougii îndcr mime contrat of onc or other of the two large
railnays ofthis country. Wiim comupetition crowcied out lhey
know hnwv diffmcult it is t secure ireiyht rates or otimer conces-
sions ilmat iwomd bc heiptul to timeir business, ant 1 the generai
butsiness, very otc, of the wvioie country. The raiiway pool,
anti time jomnt circular ihat is ani important document mn the
ofices ofthe Carntian i'acific anti Grand Tlunk Railways, cain
b.mardiy bce forgommen b>' business mten, anti nusi camuse tiimn in
îhinl, twice wimen any movcmeni is mnadle ta tic omp iieiruinîecsts
by a possible combine.

Let usliokl a soome ni tc ternis of the proposet i ll. Itdots
flot limit time motive potver to cictricil>', biut il is vcM plain, as
onme stmtiies the measurc, timat il nwes ils sumggestion 10 the caipiti
tievciopment oi riectric poiver for railsvay iproptulsion, anti es-
peciailly of receni yc.trs in the opcniog ofishort ciecii Unes in
tiifl'erent p- -:s ot the country, proving of ineýs-ima.ble valtue ia
the pumbic.

The ies ni îhe International Radiai Railway Co. wui have
their start in liauntttn. It is proposed in consîruct a line ta
WVaterloo, passing itrough Gaiî, P~reston ant i Brl;n, wvith a
branch la Guelph. Another uine stili c-tnnect Hamilton mnt
Fort Erie, passing thrommgb W'enttvmih, l3;ncoln anti %Wci.àmnd,
wmth a brancit through i)tnnvile ta Lake En-m, lerninatmng at
or necar the mrouth ni the Grand River. A tiid line %vil] cannect
Hlamilton and St. Mal.rys, patssinR thraîmgh Blranîtoîti anti Wood.
stock, with a br-anch tri Fort ilurwcil. Expropriation powcrs
excctiini: îhose provideci by the rai a nt are applieti for.
Tmc bill empois crs lime complan>' 10 bontd lie roatin time exient
of Smoot peu- mile nisingie uine, anti .%,ooo fier muile aiionti
for double tzack. Auîharity is a-tso askct to lease the railway
to the Canadian ll.tcirmc, the Canada Souimeru or the Ncw York
Centrai Raiiway Co., ant in tçaqtmirc the franchise anti propenies
of the 1 laînulton anti umntias Stcci Raiiway, the Gaiî, P'reston
and l iespelerSireet Railway Ca., anti the Ileilin r&%V.terion
Sîrect Railway Co. Il is proposeti thal the company shall be
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given powe'r ta enter tilion putblic higiwys with ftic consent of
Ille municipal autlîorîtirs, for Ille purpase of colibtucting a (Cie.
g rapli anti telcphone systeni.

,rite scheille is a big anc, andi catis fer a large ouhiay of caffi.
vif. That tile projectors -are likcly ta uwe tlieir own mens to
carry ilîrougliflic tindertaking was serioubly <tuestioncti by Mr.
Stltilanti aien uIc bill 'as befare tlic railway coluiittc
of tflo1luse. lic said : ' 'lîy appear ta bc procuring tlic
charter simply ta secuire the tcrrilory cavcred b>' il.' 11icre il
cartieci oui iii its entireîy il ivould liteau glial evcî y clectric rail-
way of importance in Western Ontario wouid pass iota Ille
bandls of tlie propaseti camipany. Nat anc cf iliese wouid con-
tinue ta be ant indcepcndlent corporation. New lines woulti bc
constnicted tendiog ta serve as usefol extensions ; andtitis
match donc Ille diiectors waîild then havc pawer ta baund titis
tîoast valîjable franchise over ta tilt C.nadiaîî l'acitic, the Cana-
cia, Southcrn, or tlic New York Central Railway.

Il:vc tile people cf tibis country, anil especi:tlly Ontario, for-
ratten the efforts put [orti snmte ycars ago ta secuire local rail-
way accommodation for tlcir différent towns and muniiicipatlities?
Saine wilI have a livciy recollecuioni cf tit îays of bonusing andi
the flattcring speeches of the bontus-liunter, as lic tivelicti front
school-bouse ta scligol-louse andi grewv cloquent over Uie bene6its
ibal titre ta accrue ta tic country by the canstruction of these
local aînd short-line raiiways. WVlere are 'itese railways îo.day?
WVhat is tlic position of tue towns that were ta become important
raiiway centres, witi workbha(îs andi many cilher pniv'îlegcs
granteti ta mni? Everv anc of thesc stiorî-iinc iailways lias
been gobbied up either by tile G rand Trtink or tic Canadian
l'acific, andi indiviitis and ilmunicipaltiî arc gra.îning under
flic heavy intcrcst andi taxes cantracteti for ai the limne.

The building of short.line ceecric rtiilways is ane of thc hope-
fui omiens ùf flic present day, furnishing a mediumn of commnunt-
cation whiere railway accommodation is unknawn or vcry im
perfect. To ivbat extent these îîndertakings shouiti bc pushi
anti on tvhat fines, fins bcen discusseti in tibis journal befare,.anti
%ve have not licsiîatcd to speak wvords of caution .vhcrc tibuse
seenieti te be requiret. Blut anlytlîing wc have saiti wiIl flot
alter flic (;icithmai if thcrc is ta be a dteopnîent in clecrrk
raiiway building it must crnme titraugi indecpendent effort. ÎNo
daubt the sitam railways sec tbe campetitian tbat wvili muet
theni fromn the clectric railways of thc future. 1ke it sa. 1mwt
disastrous %vnuld bc tilt resait if parliamient shoalti sanction any
meîasurc that wculci tendi ta placing Ulic present cictric: r.îilways
aindtite many possible, anti in 50<0e casc5, planneti ro.-is of tie
future, in the bandis cf any anc laîrge corporation.

Evcryonc inîciseiti în electnical entcrpriscs and desirous cf
scing tbis neîv farce attain the bigbi commcrcial purpriscanti
place tlint it is iesigneti ta <la, will bec ati a giance hoiv any.
ihing in the shape of a combine woffld thîvant titis undi. We
wvrite as aminng those vitally inîecsîti in tic pnogress cf the
cectriral industry. We traot write 'viih cquai force as cititens
ansiils for tlic besu inieresis oif thc country, proriting bv tlicecx.
perience of tht' past -ant Ui conditions nt the prescrit, wlicn en-
terine a vigorous pralest against any scbcmc sucli as tbat indi'
cateti *n tlic bill cf the inte:rnaîinnail Radial Uailway Co.

Fnnm wba.tvcr stunidpoint Ille scbiîc is icecd, the nerî'c tif
the promoters is eaîa Ie. l is nt siinîn tuai Uic public
w-i bc in any way benefiteti by ibe exiraortiinary priviieges
ablcet for in this bill. On the connrry every clause points in anr
opposite direction. AntI then, li-viog stcatred -.bout ait
the nijg.is tb:ît it woalti secm possible ta conceive ofby thtcoinst
widc-a-.wa1lc railiay proinier, tbe comipy bave the gali go
aisk i th lcy be peoiiittei to " convey tir lcas " toîthc Canadian
P>acifie, or otber complany, in w-haie or in part. any or ail riglits
acqaîrei tînoder the a.ct. Or failing i0 convcy or Icabc: that they
inay atmatlr.tni:ttc witiî any sîirh camptany. Wbaî wvas the Rail-
w-at Comîîmitzcc daing %îbcn <bey ailawcd ibis bill ta pass safclv
tbromîgh ibecir liantis? It i- now pliniy ibe duty cf parisnnienu
to sec that the nicasurc is net fartier ativanctil, ant illottc< la>
become iaw.

The Duittias Tcltphone Co.. have conlV 1><-hrlars froin t'nmp<.
ville: Io 'Mrscvil. 1 compiny fias Mist 10o niie' of potes mvîu.ly for
wuomîg conncmurg îh- villagc o b.\otnsbuwg. Smaii tîu,<nn. lîhinmci.
Avamomc Volbn1.Mînf onuod îerrnon. 1)unclanlc.and >rn.
mate

THE ONLOOICER.
l ic vh ery suiccessful expe:îiîlicît mtade iii hiiltîtit ci tlîc
baîike r.încli of Ilie Netv York, New i lavi andi i tarfcîrcl

Raîlway oit tue 2ist luine, whiere an electici lacomoîtive reacîteil
a bited il Sa miles an fleour, tlie question is being askwil îitli te-
newed( farce, aire steautii reands doatîteti? Au electric locomiotive
biait ta haul lialiîiore ant Ohio trains <lînoagli tlic tuinnel iii Bl-
tiiiîurc, mtade its firsi rul an tlt 30tlî tilt.,.I.unt hie tria-l tiltre proveci
se catiîîpletc.a suicccss, tuat it is.atitcipa.tei flic loconmotive is likcly
in go inio permanent service front thtat day on. The iBoston tx-
uteritiient tvas c-itic.ally wvatchit(I by fice officiais atit attaclices cf
tile roid. rtue vork, cf cliaogiog tîte miotive powiîer ofI lie road
front steaîîî ta eiectricity wvas donc <ioder tlie directin cf Coi.
1l. 1Ieit, forierly lîresident cf tlie Bidtgeport Tractiatn Co., but
whli recently was ctig.iged by tîte consolidaicdto adt tu sulieriti.
tend thîcir cicurie work. 'llie enigines aie cf tlic (;rcii-Coilis
huili, anti especially tleigrnted for tlic îork they arc ;:iveî in (Io.
Tilt sitafi is I S iicies anti tue fly %%îiici, whliclî weciïlls 64,000
potis, ib iS feet in dirntner. «Ilie contenscrs arc so piprd tai
tic engines cati work, with or witlîou iteum. Tbcy tre trr.tngtI
ta regalate froni no boad ta a iîîaxiiiitn cf j,420 horse pîower. T'liy
crait aise bc sîopîped by siiîpiy piessing anc of severa-l buttons.
'flii tw-o g'encîatcrs espccially buili for thu fine, ran ai a specti
cf i to rcuolutions a mnute antd arc gîaraiet ta devlo> i,500
htorst: powler caci. Thle armatures, in!steati of being bîiilt nip cf
wine, are matie of copper tiisks, caci insulatd frainti e icîlier
The getierators are ta feet liigh anti tlic armatures S fée in
dianictci. TUhe switclibaard is arrangcd %vii twa main genera.
ter panels. lThe voltage is 700 volts. Savu for a, sinigle featutre,
il is saiti, iîcte is net tîte stiglitesi recinblancc tothe icceaîîc.
moativec. That feature is fltc cawcaitclicr at bath entds cf flic facce.
ritoiive cars. Ih is situateti undcrncatliflic platfonîts insîcati cf
projectiuig beyonti the body cf tile Incotiiotive as w-itl flic stcamn
lcoamotive. TheFlic ies arc about the suzc af flic largcst wiccis
usetilon steamcars. But te axles are cansiticrabiy licavier towvtii-
stand tlie sîrain cf thicelectrie pca'iing. The Na'.nta-slct llcatcli
Branci %vas chasco for flic experinient for ilte reason tîtat wvithin
its litoits are concentrated insi of tilic difl'îcult probîcîtîs whlicli
ucill have ta bc mret. 'rite curves are many and sharp, and thc
gritlc steel). M r. Jthn Plattrson, cf llatiihîton. w-lin is cite cf Ille
projedtars cf tue Niagara, Hamnilton anti Pacific Railwuay Co., w-lit
bave within tue pasi teu tinys sectireti a bill of inicorporatiton
frointu fli louse of Comnions. btas bcen ia <lic Stages invesiigat-.
mng tue expecriiocnt spal'cn cf. witit -lit view of ap<îlying eicctric
powcr ta anticipatcd extenstons cf titis raa. To the Onlonker
lie saiti, as far as onc caoi jutilge, thc Boastan expecrimtent fias bccin
.a cootîtette success, anti certainl>' if tinit provedtilt Listing
character cf tlic exljetimetnt il toast go a long wv.ty ,a cauise cc-
:ricity to supplant sîeam for railway purposes.

CONCERNING FIRES.
l'ris very gcoerally argueti, tha-t wlien abieî >igievl

wvorkcti, aL îhic, Cite is tl)soltteiv uecessary, but front saine rx-
peniments iatcly matie, flic opîinion appears tn be ani trronenus
anc. As tn tltc econonîy of flic iwo, sorie toaiiîtnin that licavy
ires giu'c the nîost economical nesuîts ; but tiis.. also. is question-

allie. V'alimble inifornmation. on flite stiljeci btas rccentiy heurn
broîtght >mîî by tlle resits cf tw-o evaporative tests, says UIl
Mechanicai WVorid. They %vertc maude cn a 72-atdh reltîrn tubti-
lar botiler, linviog 1,000 3!•'inch tubes, 87 feet in Icngtlt. 'l'c
lieating sutrface aoîouncd ta z,6.12 square fett anti the gratc
surface tn 30 square féct, the ratinof flie tw-a bcing 45A4 ta i.

On UIl thic, lire test, the depili of the criai on tic grait: vanicti
fronît eigi tao <wenty inclies, lieini., bcavicsu t ic rear coU, amît
lightcsî t iltlt- front cend. on tlie thin ine test, the deicpî w-as
in.uiînained îînifonly -at a.bout six inirlims T'he dcicence in
tict te5aits, as aupiars frcmn ibe fuzures gzivcn. indiratcs an in-
creast ceapoiratian, ditc ta timin frrs -tnotnting ta i 3.6 lier
cent.

'Mc amn.,ul mcccince of ihe I(amtaclun I'i,-<mn' 1.icht (o.i %-à% litI M n Mon-
trcâd rrcrntty. Mt %udîit the foIlawing iltmectorsi %nec se ,vle-u. 1

Jolin t> \Iclcnnin. <lIcvclùnd. 0.; CL. C. (1.îrtt %n.l F i S ,ltrnnn.
Ati t sulnuteet ncerting of tht- IlirrctaTs. Mn Rt. %tclunn.çn ta (-ir-eni
pro.îdcni. Mr. Dants. tcr.pwt.udcni. and Mir. F . Mcir.-n. xcea
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THE TIME SYSTEN« 0F THE TORONTO ELECTRIC

LIGHT CO.
TfHEC accc(ittitiyitig iiiiisrrations and part iculars ivili serve ta

cx1îiaÎn tuie.tanvc syteîîî, OF which bni mtention was madle in
tire lEI.-(t cI 1%I Ni W% (or juste.

'l'lié objert ni tilt invenltiont ib to devise in ciectrit tirat mdi-
catar 'dîliclî i auia indicate tirain c or arce distant
station% snlraîiywuh -a asiaster dlockat tire central station,
an lit -osiis e-ssentiaIiy <tia clissant station dlock mnechanismi
rcspîi)iisivc oiily ici ctirrclts ni aiternatly chmangeai uîoiarity ; a

ir.ttîsiilîtter ain circit it til t distant station clock and na:pted
%%-)leu sesi mni in change reguiarly the direction of tire ccir.
a cnrs rcceîvedt Fronm n dynamo or aiher source of ctirrent ; a
siaatter clork mni circuit wvitiî a drvice contrnliing the transmuiiter
and adaptcd tu maake arit rcak, tilt circuit -si regular p)rc-dcttr-

îîmncd aimairs. anid i hus st;irt ant mtoi) tire transnîitî er, thle clir.
lenît mni tire iaster dlock circrai: being mencramicd by a hattery or
source ai current of iowv pnicnti:îi substa-ntiahll, as hiercinaier
atroce p.;Irticciiatriy (Icscrîbed.

Figuire t i -a %keleîan vicw, shotving tire getreral arraîngement
af itet apîîaî-tus. Figure 2 is
a perspective dJetalit thtll

trnustititcr.
la Figuire a. A is tire naster .' --

dlock arranged in cirecuit wiih ' ~
itrnsitittecr contralling electro- *, -

maagntt, 11, acnd îhe bamtery. C. <1
Onc %vire, 1), af tilt clircuit 15
alnays in contact withi tht me-
volving d'sbk* E, cannc:ed to
tire main arbor ai tire niaster
clark, A. he otiier- %vire, F,
ai tire circuit is connectcd ta
nue cnd af tire piatintnm spîzing,

G, Ille othmer cati af whidî lies
in tilt iati:i tilt îwa liraiet-
tions shawn an tilt dislz, H.
As this disk rcvolves once a
minuit , Ille ci, ciiii is àllade a nd(
brakenr rcgiilariy tvcry hall
minute.

la tilt main zcircuiit are ar-
raiged thre dynamon or atrer

oiîCc <>1 cuitent, 1, tire trans-
nsistier, ), and tlie distant
clark, K. In tisaian circuit, E
Il andi 1. aire %vires ai tht line
circuit, andi M andi N tht -.vires
ai tire dynacro circuit. Tlhie

K, is anly respansive tai cur-
monts ai iternaittly chnageci
putaint>, -anid tht tratnsmuiter is Tiaxvi~m T"îrtcra
ba :trra.nlztd that cadi stue it
is set in auîcraumon liv tilt mraster- ock, tht panlarity ai tht dur-
rent iloivang itir tdistant clock is rcversed, and tirt meichanismi
ai tire dock, thcis put in optrntion.

In Fig. z, the cansiction oi tht transmuiter, J, andtireh
tranmnitirr q caatrailin;z ciectra-iina-gnet, Il, is showvn in detiail. 0

is à1 coninikiuîtor suiîcabiy jacîrnaiitd and I1' a drmîm,.araund whmich
i.; wücînd Ille yard or %vire, Q, which is fasttncdi thcrto and aisa
canntctcd tan a dck %%cagibi, nos l shaca in tht drawvings. The
cçlmamuiilttr andiltre drunim aie cantiîectdby the gcaring, R-R-RZ,
-as -shnvn, sa ihat a rotary &nmotion wilh bc pivcrt toailet carnanuta-
tar 'vhicn it îs set ftce by tilt ma-ster dock. S isally, cannmccd
ta a suige.cred ta the ather end ai Illt coniancitator, as showvn
in tllt .rawing. Suitabit provisions for wvinding tlac drum arc
aisa mtre lit ab tiers as ani ardin.kry dlocl.-wor, train, furthcer
dctaihed descrapian is unncessary. T-Tr art armis ccnnctcd
tuab tht nar rand of the -pîndiet ai tht coainîitatair, 0, anti "%hidil
enizagie altcmnaicly with tht cnd ai the annature, U, ai thte eec-
cta-ma:gnet, It. Tlisarnaiture is pimvotcd at V., and is pravided
%%#th a wcîgvhtcdt ami. N. as shatmn, ta narmally rmain is point
in a poý,1t1%n ta engage 'vitli ont ai tht amis, T. An a.djtsstatble
stan, W, as çtannetîd ta thirm aitlco tht trainsmitter, T, so as
t in iiti thlt uspwar moiton ai thteiiaue Thus thc trctns-
iesion o! a cuient tbirouizh the wires, 1) ..nd F., ai thc master

L

cicîck circuit trili draw clown the armature ani lcave tire courants-
tatar, 0, face ta revalvt, tilt thte otier arm, T, camecs il, contact
%vitlî tht arnature, UJ, wiici, fias beca retturned ta its normal
position on tire ussatiomi ni tire etîrrent iîy tire wciglîteci tail, N.

Thec coirnîtîtator, 0, is cansîructed ai non.condticting tin-
teriai andis p rovicied ai cadi end vvitl macna rings, a-b. c anti
(J arc mtctai sechians, canacctedl rtspcctively triti: tult ring~s, a1-b,
Ltit insulateci frama ant anotîter. e anti f are tietai sections, ar-
raaged diaiîerically oappasitt ta tire stctions c anti ci, insciiated
iroin ont anatmerbrt cannecîed rcspc)ctivelv by tire witcs, g ard fi,
ta tue sections, 1) and -a. Ilcaring an tiîc rings, a anîd b, are tue
hrutmslcs, i and j, pravided wviîl wtighted tals -and pivoted in thlt
ustiai miner ait t lic bartasi stanîdarc-;, k aid 1, to sshidî a.re cciii.
necteci resptcctively tire %vires, M anti N, iroîn tire dynamo.
M arc a stries ai hii siies pivateci on tue brîsh standard,
n. The e-nds ni tiese briislies are in position ta makc con-
tact witiî ailt sections, e anti c, wvlitn tht Camiioittatnr re-
volves. a are a series ai bruslîcs pivotcd on tirt brtisi standard,

pi. 'J'ltielîtrai tfhmlese brushtes art ina position tai îîakc contact
witlî tilt sections, ci aid f, wliîn tirt coniautator revalvetsThese brcîsl standards -ia

connecteci respcctively wvitlî
tilt fine %rireP5: Il anti ., ai
tire fiat circuit. Wlien tirt
caniaiuta-tor is in tht positionil ~ siown in Fig. z, na cornent
wiiI flaw tlirouglî the linc
circuit, bait Miîtn tu Camunira-
tatar is released by Ille car-r
;.izint, ai the eiectra-.agnct,
Bl, tlle sections, e anti f, ai
tire camiautattar wviii camte in
contact with tilt brcîsies, mn

.anci a, ani a currcnt 'viii then
slow tîtrougla tire %virc, M,
standard, 1, brrîsh, j, ring,
b, 'vire, h1, commautatoar sec-
tion, e, brushes, ni, standard,

ai , lune %vire, L, distant dlock,
C> K, fine wirc, il, stantdard, 11,

brusiies, a, cannicitator sec-
tion, f, uirc, g, ring, a, brush,
i, standard, kz, and %vire, n.

Wl'hcn tht sctions, e anti
v.- f, have passcd irons cnder-

nacath tilt brliites, ta andi a,
tire otr ami, T, an the cani
ai the conmmultcr spindît
lias carnte in contact %vith (lie
end ai tht armatuir, U, and

~ f lthe canuiautatcar becomecs
statianary% Tht ate tinîct he

Lsc1RkIC Lîc.îîr Co.-FiC.. a. cectia.iii.ignt B, as crner-
gistd -and thcamautator re-

lcased, conmîtatar sections, c and ci, conit inta contact wvittî tht
brsîshes, ni and 0, and the course ai the current is tlien thiraugi
tht %vire, NI, standard, 1, brusli j, ring, b, cammutator section, (1,
brushes, a, standard, 11, %vire, Il, distant dlock, K, lint %vire, I.,
standard, ni, brusirts, In, coniiiutaitar section, c, ring, t. brush, i,
standard, kz, and une:, N. Tute commnutatar is again stopped as
belore, whten tht caimunàtar sections, c -and cl, hiave passedl
froin uinderacaths the brtishes, ni andi o. It wili thus bc sea
that tilt revohcition oi tilt conmmutant«r stctds cul i ents a iatrna-t-
ing pohlarity ta thre <listant dlock, K, ivhich is matie ta respond
onhy %whcn recciving such currents.

The construction of the taechanisaf this ciock wilibc readiiy
uierstooad. q is a polarizcd steel armatre cannecmed ta a1

spindlc, r, joismrnalcci on thir nmt, s. in a vertical position, in a
nianr simuila-r ta tht bia.ncc wvlcel afa coinion ciack. t is a1

worm iornmtd on tht spindie, r, ivhichi engages wviîi tht %votai
%vistt], ti, an tht arbar, v, journalieci as ilcîstiaîed. v -and x ire
tirt bîands af tht dlock, svhich are drivcn (rata this -arbor in a
siniilar nianner ta that in evcry-d.ty aist in oarcinary 'vatces anti
dlocks, -and wiîich will be readiiy tinderstood by ane conversant
wthl Sirch niattirs

Front tdîis canstruiction it faiiows that Ilte res-olution ai tire
aTmatitîre, q, wiil inipart tht propc motion ta thlt hancis, %v and

JUIY- 1895CàqNRDI-qN £111ECTRICAL NI=-WS
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X. a' is an ceccro.malgncî suiîabiy supjîortei 0 11 ele transe, S.
tvill ils pilles, b', i close proxiiay) in elle circular» arinaiture, ci.
'l'le %vires, 11 andi I., of elle lie circoit are conticccti to titis
electro-iagnea, as shown, so duat Miecn a current passes thraîngh
client, tht electro-niagnet is etiergizet andi ils poles :rtiract Uic
pilles of tltc arnmature, q, haviug an opposite polarization. Ih is
evideît chat as long as elle cirrent flows through elle electro-
magnes, a , in sie saisie direction, no furtiier mnotion of elle irma-
titre, ci, is possible, but wlien a entrent is sent tlîrougli iltrii a re-
verse direction, the polarization of elle elccîro.iiiagnet is clmanizcd

atas hefore, oppositc poli-s of elle armature, cl, -irec aîtr-actd,
na siil;îer lialf revolution of elle arantaile ta kes place. c' is a

spring connecîtit, as siown, lu elle feinteî, s, %vith ils lowver endc
lying in ellt patli or tlle cross-bar cf elht armature, (1, se as et
permit cf ils motnion in one direction only.

Tïhe femtmes whli he i iiivcntor ronsiders îiarticularly imnport.
ant atre-First, placiiig te master clock in an auxiliarv circuit

se tit ils offie is îniertly te, set in operation a tranbniitter con-
trolimg elht flo% of cuîrrent in the min circuit. Tihis enables
elle aise cf zn carrent (if ver>. iow potentiai in Uie auiliiary circuit,
so chat no trouble can occur threugh Ille carboniîZing cf tlle con-
tacts oin the masser dlock, anti as iiebe conmaces inay bc miade
vcry liglit, ne disturbance cf thte îiiiec4cccping qualities ef te

TIIE WORKINO SURFACE 0F A PULLEY.
hi ?lis taketi coiîsiderablc tiete t0 seutle thle questioni ii regardi

te bets mtalle of Ic:atier. as tei wiîicli side bhouit ites u et te
It slîafî %vleels, if, itîdeeti, it h:îs been scîtieti, for eveti non, il

as reliashiec occ.tiitlly by s:uw iill iil, etc., says ai excliinge.
lt is always a Illeasure to sec tlle best sie cf a1 beit stanid ont
whcentvct a itewv beit is tri be set in meotioti, ati gooti looks go a

long way on -.Il sucit occ:asiuons.
Il spite cf ail tests chat have beco matie oan Icather hîehting,

nothing lias ever hecse suîiu cf tht extra cling chiat tht tlebi
geLs b>' beiatg easîiy sqntczt(I ;net) every riepressioi oit elte (are
of tlle puillty. wlhichlle grain sie bias a lecsieatcy te bridige
ever. Tihis serins Ie foillow tll liw of friction witere ellte paîr-
ticies ef ont iaterial itnterlock tîteitiiseives witi chiose of aliethcr.
i'ulieys covereti witlt Icatiter andi wvlei. mtade of hardwcorl
cf a.il kintis ha:ve given nicli grenier driviog liover frcits tlic
satue grasps cf hlîtt thans elle >andsonmely isulisiet sunt iullis
have rfolnt, tiiongli tItis lisster class of vitis lias aille advail.
tiges ctiare te be tieriveti froint attînisphericai influences.

linte tlle fine Imnperfcctionîs on elle tle strace. %wiliclh aicele
ieal pear semîis cf frkction. arc t ditire ii elle abundfince founi
in the mtîrial tiîat is more clostly alliei %viti the bcling itseif.
li verytliing wouild sceu te indicate thiat a driving whîeci is rirn-
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dlock, cans occur, sucb as strigle haplicn wviletheUi sîronger anti
hecavier contacts requireti, if the high pietntial current in clic
Elne circuit aIse passedth lrougli tht master dlocl.

If, by the collection cf dust on elle contact points or by vibri-
tien cf the contact spring, a double contact takes place in elle
marstcr dlock, ne trouble is ca-used, as the first contact lias crner-
giteti the ttansiniter controlling clectre.mignet, andi relcz'sed
ceosutactor, antd elle second contact proitices niya vibration

cf the armialure of tlle cicctro*m.ignci, which, vill ne: i0 the
slightcst affect tht tra.tiismitter.

The second point is tht alternait revers-il cf tht currents in
Ilie main circuit. If two contacts arc ntaie on ice same sections
cf elle comemuant-r Uirotigh dust or in any richer- way, Uhe tîrst
contact ioet wvili operate Ille <listant dlock, the second contact
îîredtcing %. current in tht sanie direction, whiclî, as alreariy
describeti, is ne: competent te produscean>' efTccî, as the enrent
inus bc ieverseti bcfoic a furtlier rcvolutien cf tllt armature in
thedistant clock- cars take: place.

In pr-.ctic, the %vires, Il anti 1, ltclding f(mm îlîe trinsinittcr
wvouid bc conncacti te a switclî.beaîd, snitabiy ar.angcd se thit
the current from tht transmnitter cane bc distributeri te, any <le-
sirc<l number of circuits cf îîrefcra-biy abnut fifty clocks te the
circuit. A single %vire might ini niany cases bc sufficienc for the
distant dlock station, as suitable grounti connections might bc
substituteti for tise rettîro wirc.

eshei iin t'le wvroni direction %vise&' a coverinig of leatiier adfts
se itich te ils driving cajîacity.

The teetît of gear wlicels are not cut icngtlîwvise, .1uîjtitîlis
gives. aIl tlle hoidci hat its strenigili wii lio to cte corn of a
puliey, wvitli tlle finishint: cite tiken crnsstwise ant grotnd nlci a
polishing wliei, herringbînne fashiion. Titis mnay net bc appre-
ciaicci in tllt machine slîep, but telt object tei lie oblainecd is ste
very one ch:at a ciraw file is uiseti for, iiaiy, te pitch the
inutte grooves foiînd on every surface in tht riglît direction.

The corporation cf ColltigwoedS have closrd a coniroact foran i.coe liglit
niccritater and % i4o li.p stow speeti çngîne. the ctcctniczl plari of the %%c<k
going Ie the Canait tkcner.,t IEtrcirc CO. q.. and Itle 51cmt pl.ans le
the John AbelI Co.. ef Toronto.

Anr. stabtîsh,îîcnt lias for eonic tart hi lit olie.itoîià i t'ntîrani.
Auima. %%lire tests of fucl arc carrirs eut on a suîticicnaly large state te

en.l>tc the hcainsg cfricncy et any kind oset Iot te ic pracacalty çlcciined.
In carryîng omît ihis proces en ions et the fuel te toc scist. ire ciiýilcxl
into lwe tls et fivqv tons cach. a seplarair and dtistinct cia) leaag nîadr of
cath lt. the sesut olîtatecit icini checaru one nZainia thtr ottier. 't tie
tests. i4hîch -irc carraeNt on day and niglit continisty. -tc mtate on a nîttî
sttdJ boiler . the glatce s cf ele tePPcd tYPc. % %il' a tciat suirîsce Of 236
"stpîsre (cel . the hîcatinat %infacr cf thei,.utr 1s 624 %quare frti. an> car
ot the fecd i tuters M~6 squarIe (cet.- the chimnrv stack #% îcô fret high.
thetiniuc ditirtr uit e Otni belng 3.0' fi..- 2n, tt.it ni %lit tO1) 2 fa. (,
in.. ticrc licing good utratîght for îhe biotter. Specit cure i% r.-qiui chat
tht bolers and accessorie tbc ihorotîghly cleantit ctl afer rach test.

jttly, ts9s
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INSPECTION 0F ELECTRIC LIONT IN CANADA.
As tirst of aur reatlers -ire no aloubi eeare, ais Act lias been

pastedl bs' the Domîîinionî 11'aliatssent providing for tire intspectionl
of cclrit ligli, anti provision is uiow nsidce for the inspection ai
clectir ligit and current thc saine as for pas. rhe organiza-
lioai bas recently bei cotupîl)ctti by alIr. 0. Ilignian, ni tire In-
land! Revenuie l)epartiiicnî, Ottîawa, who is sait! toa have fiianicd

il oit thetartecs of' the greaitcst paissible caonoiy iii connectii
w il lit tie gais insîpectiotn dcpart ruent. Blelow isgiven a lisi of tt
staff, togeiher witlî lte inlaud revenue tdivisions over wiid cadi
inspecior lias charge.t

joint Williams, L.ondon.- Iîsiand Revenue l)îsisions ni London,
WVindlsor and Stiatiord.

1). Mtci'iiie, li atihton- -lnla-nd Reventie Divisions of iait.
tot, B rantford and St. Cathsarines.

J. K. Jolînstonc, 'loronîa.-Anlland Rev~enuîe Divisions ofTo
rotîla, <Cuelphanttd Owen Souînd.

%Vit%. Johntson, liellcî'llc-lnalantl Reventue D)ivisions oi Belle-
ville, Kingston, itrcscolt, Coîrnwall antI Peterbosrough.

IL G. Roche, Oitawa.-- I olanti Revenue D>ivisions ai Ottawva
and l'cri]).

A. Aubitn, NlonîreaU -lnlamtl Revenue D)ivisions ai Montreat,
Tîtec R i crs, Tlerrebn i anti Joliette.

M. Levatsset, Quebcc-ltl:tttd Revenueî Division ai Qîtebec.
A. F. Simpsîson, Shierbrooke- lanr Revenue Divisions of

Shierbrooke, St. Hyvacinthte, Si. Jolins antI Sorel.
A. Rowan, St. joint, N. h.-Inlantl Reventie D)ivisions ai St.

Johlt anti Chatitî.
A. Millecr, Hlalifax, N. S. --lnland Revenue Divisions of Miali.

faxc, Y'armtouith, Ilictotî, Capie Itreton, Chsarlottetown, Prtince Eti-
ward Island.

'IIe att provides for tire lcsling af incandescent lamps for
c.indilc.power, antd a saiphe ni catît style af lamp furnisiied ta
cîîstoiners ihst bc passeti b> tise inspector. For the tesling ai
ilieters a state ai prices varying front 75 cents ta $3.50 for each
test lias been arranged, tire test ta bc tmalle once cvery ive
yelirs. tise cost ta uc palt! by lte Comtpany; but siîoîld Isle comn*

tiy r constituer desire a test oltener hit provitied by tire act,
Isle (ce ustist be îîai< b>' lte party aI faui.

QUESTIONS AND ANSWERS
Fireîttats" writes : In landling an autoniatic cut-of! WlVhel-

ock coudcttsivil etigine, sltaid hIc tîtrottle valve bic parhl),
closcd or opetn, according as tîsere is foul tond ai oîîly part load
on ? I il in tise intect oi ecanorîîy or othîerivise la run an
auiotstatic cut-off'ci.gine witlî pa.ttl>' clostd thîrotîle? Tire en-
gifle in question bas: a [air toad ta carry.

ANsWEri. . WViiitt attoîstit engine the tItirotîle valve sltoîld
always bc icit foul open, no îîtatlcr itou sîtaîl the acul baha
tire illstrîentî inay bic. fIla sont in tîtinierest of ccononsyor aly.
tliîtig cisc to îry and contraI thic ngine by tIse throlte valve, as
tie object oi tire auhotîtatic valve is ta nake titis unnreccssary,
.is, tise ver>' natie " %titîots.tc ' imîticates.

PERSONAL.
Mr. Wm. MeIKrnzie. ilmresttni ai the *raconta Sîceet Rau-nay Ca.. is ai

îsres on a Nasit ta 1Engl-tnti.

Mr. R. 0. King. son ai Mr. R. W. King. ai Georgetown. Ont, a student
ini elecinîity ai Mrill L'niversty. w.îs rrcentiy a%îîsrrled thse golîl niella]
andt a lmo ye.i< biasltp

Mr lab tin'scr. anl- ni the l.riîng ni-n in the iraîle in Çana.da. was in
New Yort lat acet. Nlr. SgîArr solai the lirai 'J'.l tappatr.tus an Fr.incr.
and ls nome a gcnresi de.slcr in supplies at llali.tx. -Eleciricity. ZN. Y.

At Sa. C.regory's chutrcis. Monîteal. Miss 13e-matie Sise. santi tl.tgbter
of Mce. (7.$ Stwai. Vic.--Prestdent oi ihe Bell Telephone Ca.. was rcently
iaametl ta Mr. Er'.nc>i Nas. son oi thse late Captain Ntash. of Ottawa.

Thse mnariuas annonned ai Mr. Stephen 1. Cales. assacisie edrltor ni
ibe 1Eleetricl Re'iew. anti Mil-. Salle E. Fieldi. ai New Yack City. '11w
happy cotuple enjoyet a fnutniglii's tnp ta tise MTistnti Islands anti '.%t
irral. art<ngailsîn aresentte.i ta Mr. a.ntl.i mc Cales.

PUBLICATIONS.
lie.niîai nssmliec of the Electrical journal, ta lic publiabei monihly lîy

1ea ' l.AAe. at %an lraacico. bas reaciseti aur table. lt berars evidence
of careful andi effieleat edîttng and manoageraient. andi will m e trust tnci the
CXPetAtiatas 0$ thse pubuishacs.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Noie. -Settrittrir of the various Atsxdatim., ate irt ursirio go rwurd wuus mriger

fu>r pub.lication i li 1) irlrîcli net later titan the août uf cacb liattt.

I*ORO.NTO' A1SSOCIATION NO. I.

Tlrîn above Association i its lasi tetoular Intel' ig elecîcd the
foiiowing officcrs:-1>res., llra. Lewis; Vice l>res., s . .hop
son; RZec.-Secrctatry, Biru. T. Eversfieldi (by accla:r' -Iion); Fin.-
SuCiet.ary, Bro. Butter, TIre.asurer, lira. A. INI. Wickcns; Con
cluctur, liro. INlose; l>oorkceper, lira. Slutc; Co Sccrctary,
Ilra. lluggett; *rrustees, Bros. Fowler, i'hiiiip anti iluggett.

MîONTREAI. ASSOCIATION NO. 1.

Montre.al, No. i has rccently elecîed Ille following oflicers
Ilresidcnt, J oln J. York, (re.elccîcd); First V ai -rcsidenî, J.
Murphy; Second Vice-l'resideult, W. Aare; Secretary, IB. A.
Yack; Treasurcr, Thomias Ryan, (rc.elected); Financiti Secrc'
tary, H. Nuttal, (re.eiectedi); Corresponding Secreîary, iH.
Trhunapson; Concluctor, 1. J. Maoney, (re-eiecîed); Doorkceper,
W. blcllilipin; *rrustcs, John H. Garth, George Hunt and J.
G. Robertson.

HIAMIL.TON ASSOCIATION NO. 2.

At tire regular meeting of the above Association held on the
15s J une, the fnallowing officers wcre elected fgr tire ensuing
terni: President, E. C. Johnson; Vice-I>resident, W. R. Cornish;
Correslionditig Secretary, Wrn. Norris, (.acclamnation); Finan.
cial Sccretary, A. Nash, (acclamation); Treasurer, W. Nash,
(acclamation); Conductor, WVm. Jones; Doorkeeper, A. V'oliick,
(acclamation); Trtistees, Il. Stait, R. Mackic, R. C. Ilettigrue.

The Carrespondiog Secretarl reports the Association ta be in
a flaurishiog condition, ain'! nuch inîcrest is taken in the mieet-
ings by the nieiubcrs.

J.F. IPhaîbar. of Rat'Portage. was receently killeri by coniing in contact
scitb an cletrie wmr.

Mir. Win. lotnson. ai Bielleville. lat ticcn appointcdl divisional insprcter
af tbe district for electric Iigbt.

A lscick.mnakrr nanse llarry Dent. of tiracondale, was reccntly kilied on
the Toroantra antd suburban Eleeîric ltaiiway.

1% moi-entent is on 1o0t for the construction of a telargraplî linc Irot the
tSo suile house tia the Farks of Qursinelle. il. C.

Foity nacra eraployed on the Springblank section of the London Elecii
Itaiiw.ty rrcently stestck for an aîtvance in wiges.

Fave directors of tîîe Bell Telephone Ca. hae recently been cogagrd in a
tour of inspection of the Unes in thse castern townships oi Quellec.

.\r. p. R. Randaîl bat applied to lthe Township Craincil of Hope for per.
nission te construct nu electric r.lîlw.îY on a portion ai Rite Lakte gravel
ro.id.

'IhliTsnta Minerai Volai anuiracturing Co. lias been iatcorportte.
witi, a capital stock of s:4.oa. to ilanuifacture muiteraI wtoj -anti botter
covenings.

Canalian patents lntvr reeeaîly been caned ta Nlr. F. S. Smeaid. ai
Niontreal. for a gas engine. andI tu Mr. %V. ). Stili. of Turanto, fora.n ct.
taie niotor.

W'ork has bern comnaenet on the e'.tension of thse Outremont branch of
tbn Munîreal Partk & sianti Raslway. Tise xteni.ion sîili bedoubletr.svked
.anti will bic hrce tuiles in lengtlî. estenîiing ironr the present itinoinus at
cote des Neiges te %Veastmount.

Mr. John A. Seely. ai thse iant oi 13eldon & Secly. New Yack. was recent-
)y in Montrcal andi acompxnteti Nr. Curra-cou ecer the Munircil P'ark &
Islantd Railwai. NIr. Seerly consilers there at -a splendid futture forcelectic
raiways an thse Islandi of Mantreal.

Tise centraci fer supplyirîg the tics andi trolley pales for the eleetrie sil.
way ai London. Ont., bas bemen awarded ta MeISrS. Kcrahan. \Vcbster &
Perguson. ai thai city. About 40.ooo cedlar tics -and x.soo trolley pales
bc rtqtaîret. TIle trolley pales latait bc e t le-as tisan 30 feet ini Ietgth.

Thse rtrst transtnustion ai elecrical power gener.îted by the niozaster clyna.
me oi the Nýiatgstr. Falls power bouse took place on )une 28tis. whtro postrr
%%-as transiîtet ta Ilte ilttsburg Relluetian Ca. Tise test stas eniinently
successful. Il i% understooi the amounti ofpaower tr.însnîiitt excceded
wSo horse powter-

l.çter patent hae heen itsucd incarparatinR the Dotiainion Eleetrie &
MaInuf.icturing Co.. stitis a espizal ai S5o.00a. -andi lietdqluarters ai Mon.
iteal. Tise appltcants arc: Ntestrs C. F. Sise. Rolrt NICKIY. Ilagh
Perron. J. R. Tli)ibutiesu. Rabeci Archer. C. P. Sclater andi 1- . IMFar.
tarte. ail of Montrral.

Mr. F. S. Ilearaen. of the Donsînien Coal Co.. sîhr isalso intetesteti in
thc flafax electric %grec, railway. stases thai ail the matril for tise riait
tans liecn contracteri for wih the exception ai the eus. Active sîcît an the
construtction ill cornînenrce ibis nientis. anti pari ai tise ro.sd will tac in
opeesieon in August. Ilaeelectric pawer station W-all lc equipped wilh thse
latesi improveti aacbtnesv.

july. 1895
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SPARKS. st vent[ changes hiave re.cenfly lcil moace in tic staff' cf %lie Si. 1lo111

Mr. oa Cliiluerhose is lnstcîllin; n clec1ric liglil Plain at Lganvilie. Srtlcla.M.C ) or.sîcnoiln.icc r .R tix
or). tltý-cricîaîli. bave rettei front the bervie, cf ich Companuy. and Mr. Il.

'Ile Kngson Gannoue trcricRiilwy C. bs D)linrj Icoror h11rown. electncian nt Uic oid Gas net Elcri .lglil Co., I tcccnitelectriclsin
TheKiîgîtn &Gannoqe EectitRcslcrîy c. iiiotf.uliedincrikr. of tire m-iln>. 'l'le office of stiîperisitoclegt lias hcton .Itxulislàcti

'fli csew clectrie cars for tic Kinîgston eliie railw.y wili sent 5151' G . as orcr tilintl . comets forer xtfniv coiric srvmnts toe oilway a.
pepl.systeuin. Sonie of (lic muaclilaery lias kltttly> .irrveul. andi is living iiî<t.illeui

'fie limniford Elccîric arud Il>ocer Co. are offering for salie en> bonds of b>' a slaffuafexsermS 'lie power bouse is to, bic exteied by a~ large adih
$500 eauch. lion. wliel %vill have bick wvails stnd lion roof, iîbsoltîîily lire Pirou. A

Ille Cancada Parler Co, nte instaliing ain ctrie lipit plianti . Vinci. laurge chhinn'y i.so fotŽt highi wîll also lme ertcleil. 'l'lise iiuproveiî'ts wtli
sor Mlilîs. Que. cost îliwards cf $6o.oo.

Ille large Icnuber ouil now biig rrecîcti ai %Witacy. Ont.. will Oic liglted Mr. %V. M. Kyle. of'loronsto. is saiti to bic îîstcrestocl inac srliciiîe for Ilie
b>. 3o0 clecti ligis. construction cf uni iternational clectric railway bedt fine nt Niagara Fl'als.

Ille prospect is 3,11d Co lie favsoralek for the construction cf an clortric Ont. Thîe trolley fine will start fromîs he foot of licldgc street. antd extonti
sirre r.silway at lirrie. Ont. Io thcle old horse car fine in Druinnîcativille. fi will Ilien rnon along l.îincy*s

ilie ae a f.inclltc ~ Laîîe Io Fl'als View. bsck cvcr Ille toute of lice cliifine to ulie Micigan
Ille owners cf the ot>.r mine, Danville. Que.. amscking a rnhs n Central Railway station. tliente clown tire blîcl in - Cinaci.n enti cf tlt

non ee crQ. imoîgi thîe miinc e Ilce depot. Suspension Biridîge. NIr. Kyle staîe% Chat tic r.. f way for thc Cana-
The village cf Aylmer. Que.. is consmderingi nProposiion frocc Mr. Con- chan portion cf tice roal lias beeno secureti.

roy to light llie sirreis of hIc lown b>. cectricity. Col. Laticr ant i ls asbociatrs cf ltce Blleville Traction Co., havie coin.
A scirve. lias been madie cf 1tcr site for lIce p)oster bouse cf thc Consoli, mnîccI active opcr.sticîs in Itle cons5truiction cf tce ornat. 'l'lie t2anatiian

titteti l.ight & Trramiway Co..* New Westmîinster, IL C. Gencrai 1Elcîtrjo Co. have beenro -twanrtlicte conmact for tire cîrs ant tllce
rhe City Colonel)of Qiocl.Icie.ioeepted Ar. lleenic's proposition gocon. cntireeiclmriteai apparalus. 'Ilic genrriimîg plant %viIl cocisisc iniîlnlly cf -.

stricct an electric raihncay.,alcng the sirmis of Chat ciîy. too Kilowa.tt gentr.îor. anti hIl total road wiil start top stiili ilîrre mcîtor

Thce Catnadian General E.leetric Co.. of Poîccliori?. have just compleccîl cars rquiîcped witlî C. G. E. fluo cotort mi type K cocîtroller. 'lice
tlc second car for the Gaît anti Preston Strett Raîlsay. overticati construcin will lie of tlie tIsual type. tcc lls'lhevite people

The elkrk lecricCo..I.t.. dkek. an. basappiedforletes scmning tu have for lIce prescrnt at nny rate. ahcandonci lire iît-a cf tiilizicig
TiceSelerkEleîri Ce. Lîi..Selerk Ma.. as cpplotifork'tcrs tIse 1E. Nt. systenu., regarding miiiclî tbey werc sornewiiat entlusiasticabcouît a

>atent tcini.rense the capital stock front stc.ooo on saj.ao. .,iri

anbc carnings oi tac soronco Street Raiiway for tlc coamit oi )umne las
aire saite beli $2.400 betow Chat cf lice sanie nuonthist year.

The Monîrcal Street Railway Co. suili nia a night servicei cf refrigemttor
cars liesween tce taille miarkcet. lce abattoirs anthIe cccat neitel.

Work bas be-en cciimencetd on lice e'xtention of the NIioienr Street Rail.
way Co 1,ag llmancb. Gratiag aad tc laying a.re heing proceet wiîb.

'fle cowa of lier;in. Ont., bas granteti the Pell Telephone Co. a fave
years' franchise ia rmonta fer ao froc r'ire alarni sysceni anci tlire tecllones.

'fli bill enupowering lthe Tbousand Islancd Railway Co. on construlcite-c
Cric fines franc Gantanoque I0 Kingston andi iioccvilc is saiti tc, have b.'en
droppeti.

Mr. George C. Rebli. chcier engLacer of the Iloier Inspection anti Iasur.
aisce Cc.. bas rececîl> miatie a fav'orablte report on te boLiers in (lie City'
Hall. Hlamilton.

Thr cicctric light coaitci bcîwten the town of St. M.srys. Ont..* antd '.%r.
1,. 1l. Reesci expires titis fail. ant i special nccting cf the counocil us an.
sieunceti ta ciscus, tihe making ofa new contrcc.

'ieo lonig-distance iclepicone fine lictwca Toronto andl ýNontreil ix ex-Ipected In lie cocapicetid about tbe ceti cf Septeniber. The icagtb cf lice
Une will bic about 400 muiles, whicb will bc chie longest in Canada.

Graciai Rule>. Consul General aI Ottawa. ba% clitaineci a charter on bic.
hlf of an Ansrrican syndicale te, builti an eleccric tuat abouti iwenty nuiles

in leagîb. in lice province cf Qucbc, fronti St. Rami In Na.ptervilte.

'Tiue r.tepoxyers of tic village cf Illntingcion. Que., bave granttIl a fran-
chise tn tbe Stadacona Watr Ligbt & Po%% er Cc. for tbe constrsuction cf an
etIne iigbt sysicin. The 'acrk ix tn tic cotcipleued b>. Novemiber ist next.

AI a neccal rcling of tlle lirecors c he heul 'felepcocie Co. of Canada.
Mr. Robert M.uckay soas eleceu viee.pre.sudent anti Mr. Chiarles Cassels.a
clirector. tn fil the vacaaey en lice Iloarti causeti by lice dratu cf Mr. Gro.
W. Mass.

Mmr. Forsyib. projceocr cf chie Ifa-niilton Raclial Mircinic R.-iiway. 'ca saici
to bave lieca successful ia financînR bis schicmne. andi aurverys cf lice une
frans St. Caîbharines; In Scliaw station, on the C. P. R.. and tc0 To'ronto. bave
lieca ccapheteti.
'fllc Execcis' Caniilîc cf tcc Toronto City Counci) bas recommenci.

cd Chat lice trader cf the Toronto Elecinc U.ght Co. tic accepter! for ligbt.
ing the strects for lite years. frani January ist. t896. at 2ol ets. pet ligicI
pcr aight. or $s'8.8t.1 eîs. per ligict per annuca.

Heorbe Cctirell. Newark. N.. bas receiveti a Unitedi Sites patent anti
a, Canadian paient on a ielepbhiic wicbout clcîrocais. wich operites on
the principle cf an elecîrical shunt. basing a palis of big), resist.snce anti of
low resistance. whercby thce necsir> variations ia tic cacrrent Mnay lc pra.
duceti.

An clectrie crossing: alarca. inventcd h> Mmr. John Pbillips. Kba ean usctl
b. lice Grand Triînk Raiiway aI lercckvsic. anti is said In have gisrcn mois-
raccion. Mtr. Phîllsps ixengagediLaniaking improvemcnson il wbiciwill
caule a bell te, ring actomaîically front the lime lice train cornes wiihin 40
rots of tice ceossIng until il bits pasccl.

'flac incorporation ix annauneet of thce Niagam aisls. Electrn Strcet Rail.
way Co.. lthe capital stock lieiag placeti i Theoc.'fi conipAny is
composeci cf MeIsas. AI=x Manaing. lionne Illaie. 't. A. Latsb. and P. A.
Manning. of Toronto. anti Mm. Cicas BuacIt. of WVelland. i ix praposeti
In operate.an cletlric strect railway wiii cthe limits oi Niagarn Falis..anti
In buulti works for the production antd distribution cf elececit>. for icgict.
be: nti power.

TRADE NOTES.
'flic J. C. MeIL-ireiillelting Co.. o f Monîrc.il. bave lieea grantiocinmcor-

poration.

'rîicte knnct & %Vtighc Co.. cf Toronto, bave locea iiicorporatci. o
icamanf.cture luoilers. furnaces. e. 'l'lie capital stock is placeti aI $98.cco.

llce Anmherst licol & Suie %Mfg. Co. ire biltding a poster blise antd sili
pato;in a 4o horse power Rolli'Arnastrong engine anti Monarcli Econoinie

huiler.

Mecsîms Abean 'k Soper. of Ottawa. reprcsenting the WVeatinghotist
Conmpany. bave hiecto givea the commetc for tice overicai construction cf
wires. etc..* for lice Bllîeville cdectin raiiway.

'l'lie Victoria Granite Co.. o f St. George, N. hIL. bas crcicred a Rclib.
Arîîsirong aiomalice ngine andc a Moicarcu ecnocuie boier fronta Ilue
Roua Engineering Co., cf d'uciuieral. N. S.

,rite Golden Lotie Ming Co.. cf Southu Iniacke. N. S.. lias rceentiy
put in a duplex canipounti conccing fourim) of 1uit Norilbcy pattera. TIti%
fouritp will dehitor w.aler froccia vercicasl dephu cf 400 feet.

'Fic Canaclian Grreral Eioctrie Co. have ueca twice l te contract for
lice raltine electriral equipmrnt o1 lce rc'oRaniel liilif.ix Strect Raiiw.iy
systvons. 'lî maclers will lie of the tisual C. G. ]-. 8oc type «ccli type K
conirolhers.

flic dissoltion is aanouncedci o Messe.. Roc & Grahanm. manufacturers
cf water sulicels. miii macliinery. tir-. Ottawa. Onc. Mr. Roc retires anti
tIce business wili lxe continîteti b> M. Robent Orâliaici. wlic>se annouace.
merat ippetans in or acivevrtiing lxgcs.

Mr. R. Ancderson. cf Ottawa. recentl>. piacet Ie following mactors, viz .
One 5 i.p. Iciter for tîce Ottawas 1't-cric Piting \Vcrks: one o: b.p. motor
fer thce Carnling htrcwang Co.. anc j lip. acoici for O. Robiert ;o t là. p.

iacor for itlîccîc lires.; anc i ii.p. cîcutur for Frotcrimagh.'sm anti lop.
haut. siniionens.

Alîgenîciat, 1Elektnicita.ts-.csellsciift (*rice Geaceral Electric Ca.), Bierlin.
Gexm-any. bast receat>. issîtt a bandisaccl>. mlusîrateci catlioguce. imaving
refrenc Io chue ovenicat trolley syseus for street railways. antd ccaîaining
tiescriptions cf imiportant ronds oqucippeci lu> ticis sysieni. Iliengenis for
ibis liras in Ctaada are Muntierlob & Co.. of Nlnir'al.

la comnimnovatian cf lice 4 iic cf lily>. the Acacrican Eteecricai WVcmks. cf
Ptrovidence. R. L.. of wcb lice Euigene 1". l'hiilips Elcecical Vs'ckx. Mon.
treal. is lice Canaduan branci, scacis oui on ius frienihs.a miniatture skymockct.
La wbicii ix incloseti a salait Anric.in llag acconiparoicil h>. ilit% sentimuent:
"Our liesi wisiccs thfat tbe day na>. bic anr enjcyalie o tu yom. Themie is
but one Aniierican flac antad but oaa American Electrical %Vcrlrs."

l.asi weec cir reprcscniiivc c.ulicd ti aM.r. Davidî Stirr's couiforiale
offices in lice itoanr f'lratie Ilitcîhing. Montreal. anîl sons pîcasemi tn foti
him tioiniza vcry cmt bcusiness as constuliing engin".: antd gercerai electri.
cal contracter. Mr. Simr hLa a rimhuer Gf gaond ciigs on bmandl. anal lias
liea quictl>. for the pmst ycar. womking top a ver>' good lIcasina. i lis long
conneccica as geacrul gci f lice Royal Electric Co.. bas mamde flti
conversnt wih lice crche ail cvcr Canada as well aes lice. Unitedi States. lie
bas a nounilier of clicnts. ia lice way cf central si-ilions, etc.. Clih b itys for
cxclusivel>.. anti wba pa>. bilan lirokerage. A visit was aise >,%id icn Mr.
Starr'a repir,;hop. wbore ic is empteying a nucher oh expert armnature
windtrs. antd bas a let cf wotlt on biand. consiting of repairs ln geceraccrx
of cliffernt systeras. l11k factor>' is apeciali>.y (icieci tmp for re-wincling ite
Ticomnsea.htuston arc dynamos.
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ELECTl(IG Ff/iillW/iCY DWJftftTMOJT.

SPECIAL TRACK WORK FOR ELECTRIC STREET RAIL-
WAYS, ESPECIALLY REFERRINO TO THE MON-

TREAL AND TOR014TO SYSTEMS.*
liv t:. 1%. Sîuxi'. E. A.M. CAr4. S<i,. C.1L

sviîCim. tracl< wo'rk slboulai bc gond milbstantisil construictioni,
%vilt hei g reaicst care liant Io I lie lesigninig of flie parts îrhichl
%%,car Mtîst r.î1pid y. I t is uîost i mpoîrtant tliat t rack, espcci:îl ly
in Ille (entrai pa.rts gf a City. sîold rcqîîire rcncwa..laselot
za-. pI)ciltle, ftir sîîch reneva-;ls.are vcr% cxiîciîsive, aiaitt froin tlie
:îctual cost or ilie newv tr:tclk wnork<, s traffic is intcrruiîted, Caus-
ing great inconveniciîce andI soînctinies loss oif l>usitie!ss tai the

pîublic, and gcntr.îlly dcinoralising a wlîolc route oif cars, andI
soirictimcs tlic grenier part of the entire syStens. Special wvork
bhlild be aiait iii stch au marncr :us t0 Cause tlîe lcabt po)SSible
obstruction tn vlliîrles, 1îo part rising abuve Ille level of tîte
pa.wing marc thati is avoaidabte ; tlic tîccssary recesses, groovcs,
tc., slioîi be -as arant andi slîallnw as pobsible, ta prevenit

wvliceîs orf veliiclcs front catchlig. Flat surfaces Sliorld hatve a1
rouigit top), ta pievent hiormes frontî slipping tao liteau. Ali

1 icccs sliuuld bc filnislîed so as ta facilitait the piaving, nu0 loîng,
innecessary pîrojections being loft an bobis, etc. 'rite curves

shinild be 0f as grat a radius as thle witith af the siscts will
allow. Ille sharpetr the Cairme the greitter is the wcar on tîte
track and whcctls of cars, thii slower fl ic ae of nmotion, tlic mare
power requirei ta drive tlîe cars, flic nmort tncvcîî tlîc motion
anid ilie garcater liability in detiailiiient.

*rit tuck niay be madie on longitudinal siringcers, oni cross
tics, or directly oii concrete wiîh lie bars caîinecting the rauils.
TIlle talai tricks nfsirap raîil %%erc laidi on stringers, and tlic rail
gecahl> calîcti siringer rmil. (Fies. a andi 2.) «Ille greatler
1p trt of thc newv construction is laid on lts, and iii alit)- respects
is similar lt steantii track work. A coînhination of thesc (<ru
iiietlîagl>, cosisibiing of planks laid Iangitudinilly on cross ties,
in order lt give a1 moîrt evten satfact, lias bcenl tricd, but flic î
sîîlts don aloi stenin ta ve been so satisfactory :as %vert cxpecccd.
in several btrcts iri Montîcal <sucere permanent ;îaving lias I>ccii
l:,itl, tic lails lhave becti laid dirctly on cancrete, andi bouind

z
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togettier hîy ilat tic bars with itlîrcade<l tond anîd double nmits.
'rils, %vii <lie coancrcc etcî thie tics, rind paîving, iiales .1
Ver> sali lied -. iaucver, it <lacs alot %enti ta have so iiîîich
clisieîty as track lait] aon tics in iliacadani.

-llie sait% uisardin Trorontu anid MNontrent arec irlr rails.
-hios firbi l.uid hilia have -a hiciglît of ib 1ý iri. %villa a flange of 4 1-

in., whtihc tliote laid later arc 6Ms in. biigla %villa a flaîîge oif 5
iiiuhlcs. ; the <t cl) of tlie rail is not dirctly belote- tIre rentre of
%tacen <at thie '"*Iec" rail, hall imiter th lîgau Elle, vhiile
a iîicay i 1. ii. <ride ai the tni) is 1îrovi<lcd for by.t pro jccting
hpi. licsbe <ails ivcraige 75 lbs. per yard. TIlîis type of rail

tFjZ. 3' ks useti un Il âtraight piccs and1 ouîîsidc rails <'n cuirves

in tlic speci.îl srork ; tlic insiîlc rails -ire maldc or a section very
siniîîîa r ir liais,I lie principal différence bcing that thic hp is lunchi
lîcavicr, beiîîg one inch in wvidlh it the top and rising 5* i6tlîs in.
:îbove tlîc level of uic lîead of tlîc rail ; tdais ptnvides an efficint
galn for the cars ina running rounid a1 curve; the groove ks ! in.
widelr liai ira Ille oadinaty girder rail. *rit!% rail wvc;gtis 8.4 lbs.
pier y-ard. <Fig 4.) Atiohcr section (Fig. 5) is, liowever, coin-
ing jolin use, andI wvil no doubit largcly replace tîtese sections for
special %vork ; it ks the Saine as tlîe guard r-ail section, cxccpt
that thec gronve ks tillcd Up villa solid nietal tro witliin 9.i6tlis in.
of the top) ofh flic iad, ilts prot'iîing a double bcaring for tîte
%vlicels, aîs brilla fl.înges and treads of wlels rest on tlie <ucial,
Sn thma Illc car., pass caver ail1 points wvitliout julting, anth le %vcar
on thlIc last durable parts of spcal work, vit., points, is grc:îtlv
dilinili<. *lis section gives a rail oif 89 Ilîs. to the yas d.
(Figs. i tu 6.) 'he liecîlliar sections if thesc rails, wiîlî their
flîin flanges and wvebs, and nîutch i hicker licafis, c:îutc a variabhle
amnount of touglincss in tlie section; tlec hcad lîaving reccivcd

Jzýx

's»

-..
Ilie Icast ainotînt oif roll*sng proportionilly and takîng the longcst
lian to cool, is not sa totigl as the web andI flanges. Tests on
liieces talzen front flie guard rail (Fig. .s) ]lave given the folIote.
ing mm~lts -

I tead :-l'ensilc strengtli- 6 4,300a lbs. per sci. iii.
Elastic liiih-75 pier cent. oif tensile strengîli.

Elongation on .4 in.--1)t per cent.; rcdîîction in arca-2 zler
cent., with an even antI unifori whitisîî gray fracture, muderatc-
ly fine graincul.

Wchel :-l'ensile strengtli-91,25o lbs. per Sqi. in.
Elàsîic liîni-7 5 Per Cent. Of tensile strenýtli.

Elongation oif 4 ii-27 per cent. ; redriction in arta-20 pier

cent., %villa a fine graineti liglit gray fracture.

'Flic neccss*ly for Ille increse in the %vciglit oif the ntv mils
over thlicalai is madie -apparent Mienî it is cotisidereti tlî:î tie
wveigîît of a niotor car averages about 6 tons, whilc thic weiight oif
thie oId horst cars avcr.igcd only about two tons, aîîd] whîereas
horst cas taun -at thie rate of about 6 miles pier hIotîr, clcc:ric cars
fiequciifly haive..a sped of 15 muiles pier liouîr. r-e rail <56 lbs.)
<s also used litrly for thîis work, but ils use is genernlly confincd
ta nicdnleironds :n tne suburhs, as its hieiglit is rnil su - -
-able for pîaving puii;îses <unless raiscdl an chairs), alflintigh
oilicrvisc qîîitc as efficient. (Fig. 6.) l'lie girder rail being sa
hîigli admiis oif block, p.sving, -tract by the lip on thie inside pin-
vides a grand edge for tlac pavecrs tr a rt ta, whiîst tht îiarrow
groove caffcrs a very sligbt liiodiance ta vehicles.

In ter rail special wark, tlle inside rail air ciîrves is gencrdly
guardeti by -. second rail bc7ing bolte in il. the two rails being
licld allait b>' cas: iron filling liieces ; tlle space betîseecn thesc
rmils is iftrrv.tds filîcti witli cernent ta within an minc front tlle
toit. sa -as ta cause -as lttle obstriuion Io trafic as passible; the
guard <ail is blighsly clevateti above thue running rail. Frcqtient.
Iy rails are uscd in pavcd streets oif insufficient hcight ta admîit

.of a 1îaving black, bctwecn flie tics andi tîc hîcad of the rail;
%%hcn liais is tht case, thic difference in hicight lias ta be triade

il il il, il ý 1 > >Ç
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lip by Ilic use or Chairs ; titis le:idsb lu rad ier aomplti cd Joilt,
aînd recquircï 'a Iuntmer tilie ta lt>' chant tlic miiutd (if d irect
spiking -o the tics.

MA~IN IVIS1INS <i't %i Vt uK.
SpcCii wurk 111-y bc dilvid cua ilotir classes considercd

%viîii respect ta ils use andi positiont îVICiiî n plaîce, vil. :Initel-
SCtitotiS, ltasing sidmogs, crosovtrs *îîld turiîlu, aund tîjiscel'

lîincous coibinrîîioiîs.
1. 1 N iiRlciN.- Ily the lertni iliterbecî ion ks mer1it 1 lic

sliecial work îulaccd rit tue nîeisclioiî or loo or mort sarecîs,
and maiy assume an liost cildless vauici), ot taris as regards
iiialier andi dil etion or curucs anîd (lite alig amem at (ti Ille ainî

cracks. Tihe tvo'. itust bc so Consitucîcd as t0 guide he cars
inii wiatever dtiretion retiiîred, wviîiioii .ny oailier externati as-
SiStî1iICC thitan Uic iioving of tict langues iin the sn jîCiies by tilt

beg ins necar I lie bat k ol (lie swiîcli, ais shtiinî Fig. m$. If rIlle
Cars n lwa>'s itun lu I le rig lit ias i n Mulou i cal anîd *i'o nto) î le
swiîcli is Imrîdc lefi lîaid, i. e., lic p). C. if i lic Cirte tui iita
ta thlic lt is ini front ortheli p. C. oarlie curve iiirninîg Ici tic iigli I
by ilie ieiîg li of thle swiî di(lîr.iîa y ; hi lis a c-ar apý
uîroaclîiig thle sîiding i ravefs si riigh fil anîg on I lle lanmgent fiast
I lie pint of tic .,îVîîçt, anid ki dieu ctted nl or iî s lii l ta Ile
sîcle fi> I lic cuirs' iii th livail h lidc, andc wlicî lavîing i lie sid.
i ng mus at-tr the cui t- or (lie- switclî : ts k is thc bt artane
iet for stidi siding s, as iî is îh lc iîiîlest, mîîosî duirale, inîc

Cause, Irast de a lt il as.
fl Ilicle ronoc sidîing ( Vag. 17> (Ile tract, is Clitiltittiî

sI raigi:Ili hrougit, wviilsî th l<tlier is tIirown ilie r tluaile sidte ut
it , luis i s sîtitalfe rur sinigle t rat-k files on1 a side sI rei, or i n
îîlaccs wlîerc tie craîck ks on ouc bidte uf lthe strct. Ifr cars arc

#</

uîîotor nien ; lte cars iusî lide as smlootiily as possible, i. c.,
there siîoîîid be no jolîing -. in pilaces %viiere a groove ks t bc
crosscd chat wnoid cause the t-ar toi rîin iîiivcniy, the flac
siuould be raised so as ta give a beariiîg an wliicii the flanges
mrty run. On double trrack, files the distance bctwecn trricks ks

tisuahly front four to fit-c (cet, but in order chit cars inrly pass
ane anoîher on te eîirvcs, and flot be obliged I- wrîit aI the
ends, ithis distanice is incrcasedl ta about set-en or eigiîî ficet to
îîrovice amnple ciearance, titis extrai %vidlthis obtained by slriking
tue cuirtes frot different centres, i. e., lthe cîirves ire liot c-oncecrt-
trte. Th'le tractice in M onîreal anid Toronto lias gcitcrallv been
ta mîake tue inner rînd .)luler citrvcs of lthe sine radius %%-ietec
aîpex angle uns heen nearly go', bîît Mvien tue angle varies
greaîly fiant a riglit angle, te outer curve lias gencraiiy been
mrade sitarper tchan te inner stiten running round lthe obtuse
angle. WVlien tilt centre fine of streeî changes direction, or lias
a "jog " at the intersection, itecessilrîiing a plain or reverse
curve on lthe lirotîgi tracks, the complications increase very
rapidly.

z. i'si rSi)iNc..-rhese -re tised on single track files
Miecn cars ruin in both dircctioni ;îiîcy mia>' be divided mbt lwvo
chasses, vil., dianinî and i trost'ii-avcr sidings.

ln the diaiîioitd siding (Fig. 16> lthe îrack, diver-gcs likec a Y at
eiiiier end, so chic hIe centre fine i>clrýveen the cracks in clic sid.
ings is on fine with tue centre Une of te single track ; titis is
the foriti îîsuaily adopîcîl on sîigle cracks rininig troigi air-
tout streets. If it is clcstrcd Iliat cars sliould runt cither t0 the
riglit ar tcll atl tiese points, the switcties oftlt sidings nust bc
provided %witli movabte longues ; but if site cars atways -uit in
the saine dirction, ttc> tît.u be gziile'd in lthe direction rcquîired

t10b rai i-nl citiier side, switclies n it iovablc tangutes are
necessary ; bot if tlt cars aiways kecp) to the srait sie, ttc
langues imustc I rotu'hled tuihit springs, or blimail stihdcs tiscil.

witi lthe latter lthe ;îrobleiîi is flot so simple rts in the cliantonci
sidinr, -atîd in order ta salve il tlle mtaini trrîck lias ru slîghit re-
verse curve îîiaced in il exîcnding fromt Ilte first of lthe switcli
ta a short distnce inside ttc clirve rross ; by iniroIiîie'iig titis,
Ilte geierai arrangemtent for the diaimoîtd sidiîig liolds guoti.
(set Fig. 19>. mic radcius for tue clîrves of pîassiiîg siîiings iii
Monîrerl andI Tloronto 's 300 ect tut insitie galîge liste.

3. Cî«îSSOVEKgS AN'I) ou TUNUS.-rso r(i. oote
ligmes calcd cantîcctiîîg cracks, -are tîscîl ait doublle clack Iincý
for the îîîrpîîse or tratîsfcrring caurs front il track lo lthe olier,
andti :tnscuItiently are jîlaccd rîlthe terininations of regîtlar
roules and<l atpfints wiieii rire tmade îenipltary teriîîiîîii t0 ie-
coiîocate sîtecial trafu'uc.

'l'uriouts (Fim.. 22) rr îisd wilici a double trrtck rmus int ni
single îrack, tlle centre fine or tilt single crack being on ftne
%vitî tlt centre line of one of lthe cracks of tlle dtoublte crack fine.

Tîtese crossovcrs anîl lurnouts, as %veli as nut spcc'ii work,
siitutld chiange lthe dtirection of the car's motion front une fine
mbi another wîi the least riotinl of resîstance ponssible colt'

sistent witt lthe date gît-en ;ittîse in Mîoîttrca-i nd Tioronto
lii- 75 fecî radtius curve rand about z5 [cet of (.agto, (lic latter
varying ivitî tlt distnce bctvccn tracks ; titis gives a cross.
over of abiout 6o fcei bettu'cen esîremec endls ot switcites. Cross.
ave'rs ant rînoiuls are saidti 10ci ciiter icft or riglit liattî, raccord-
ing-lo lthe direction in wlticli ticy cîîrvc front the trrsck, ris seen
front lthe stitci wjtcn looking oî%.rrds Ilte cross, Fig,. :0si)otîsý
a riglit btandi crossover. If a crosStîver of citier liitt is suitiaîe

H -~-~I
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bY a1 mot'able longue hc;d ta the proper sitic b> a spring, 5o
that a car facing a switch is aiways guicd t0 clic saine sitic,
and a cai trailing il conmpresses lthe spring, ai passes ain, lthe
longue of the switçit falling back Io ils p.oaller position. (Sec
place Fig. ii.) Titis gutidin: of lthe car in anc direction, iiow.
cu'cr, nia>' lue provideul for nînchi more siniply by intans 0< a
sîiîit wi:iiout atnyt' mot'ablc pa«rî, co[1nuîioniyý caiied a biind
swiîch. Oui- sîide o< lte swiîcii is straiglit andi lte oîher cîîrvedt;
lthe front of Ille switcîi coincides ipproxiuînîîely wviti lthe end of
Ille curve of lte swilcii, witilst lte ciirtc 10 Ilte opposite sie

aIa certain point o'f tue fine, ottC of tlt sa.eiat slt ii
10 whict Ille cars rîun stiou. ?ic ciioecii, i. C., riglt Ianîl cros'
overs arc prefcra-bie for sysîcîns att t-suith the carb rugi 10 tue
right ndn lcft hand, or titose in wthici Ilte cars kcep) la the cfi
titis is on accotîtît of the tact litait cars rutining rîlways ta the
right ivili trait ail1 switeics ot riglit itand cros;sovers andi fatce
chose ofitfi, sa lit tiiey cannoi Pu>ssibi' fake tIllc uvrautg track
in te firsî case, wvitile ilie> nîaty bc stîîddcnly tlirovn aîîî ot tiir
course in lte scontd, ani accidients resît.

In addition ta jîcrntanctît cruissovers it is rulways ticccsbrtry lu
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have teiil>rarv tflcb Jluring conucitionaf, wfiicli are lid dircctly
on la toif UIl p.avilng wvlitrever reqcured. Ti'iese arc S, coui.
sî rtcied ;i a fi bc ewoly anîd îjuicly laid in pîlace aiid re:ulily'
iiînvrd (roin one piait or ( lie Ilii ta allaI ler ly a1 sina;l gang or

.1. M a'.*I.A.A .o 7OMBaINAxTIN. -Ilesides tliewuîk already
iieiitiontd. there are several Lands af diaiîads maade ta fili

i *..t... *.C .tn.%.. t.. *..t.~ *4

~.e S

lu* - -

various requirenients. lucre are also special conîbinations for
car boauses, etc. Thei biiiiplest kinds ai diamionds are those
cîsed wlîetî clertric ligies cross electrîc fines, and onfy require the
riînîîing rails. Wlîii an electrir rand crasses a steam rond, the
stc.ati ioad track requires guar.l rails for greater sarety, andi ulic
clectric liste should albo be guarded elittler by antr adcfitianaf rail
or plate.

SU Il. tiV ISIONS.

lItersections, cross-ovMr, etc., lre Comiposed ni several l)ieces,
wlicf i ay he divided into tlic folfowinig scîb.divisinns, viz. :
Tangue swîtcfies <single anid double curve), )lind swi:clîes,
mîates (single curve, double curve andI comîîination), curve
ciasses (bïiigle curve, double cuirve and combitiation), diainonis
(for llcclric anti steatti crcîssings), split swvitcfies, stub swvitches
a111d leiîgthlS af rail (curved :and satr.iglit). <Sec accipanying
illucstrationis).

a. Tlouî;t7v SwiTcti.- fltonguîe switcli is perliaps flie
inifsi impifortaLnt picce in aiiy ctutibination ai speciaf %vork, as ih is
silîjccti( ta greatet aund tmure frccquent !sficcks titan ar.y otiier

1icce, its delt>y being ta change tlic direction ai tlic car's motion
frot aie fine tal aticther. %N'hen mîagie ai gircier rail, il is con-
structtd affic guard ratil section ta ensure flie perfect guiclance
(if tlic wficef. Wl'îtî ide ai tce rail, a1 guard is fortne<f
eitlier lîy bofaiîîg au anaîlier fliccc ai rail, or by carryiîîg up tlic
cattng ont tlic sigle ta foin flie rcquiredl guarti. l'he sivitch
gcnctalfy consibits ai fouîr maini parts, viz. :-tfîe tlongue, a cast-
ing anti two î>îcces of rail. »fite tangue is macle af steel, and
sfiauld b faia sutbbtaintiafi sizc. having a cross section necar flie
point, Itoportioitîci ta resist violent slîocks , ati the fae inie
tlic poit inubt bc rathier sharli ta eiîsure tlie car «' taking " it
eacihy ,if bfitît, the car miay inaunt tlic tangue, and dlrop again,
Calisitiie a1 bevere joli. If tile top)o aic lotngue fiscs above flic
hevel f aicî heaci ai tlic rail, il is sfnpcdl it bcîtl ends sa as ta
atlfow tlie risc and luo aic aIe ar ta bc iimpierceptible. Miîe pin
tiiost bc so placeuft as ta tuakze it impossibile for a wvhec ta touch
flic languie betcl tu flipi. andI sa tfiiowv tlic switch before tlie
tîack, mlîcec have reaclied ftlic point. If thic ltongue vere mtadle
su long tîtat the dliist.nce front flic centre oi flic pin ta tlie tangue
poinît wce gzeater ilian flic wvlicel base ofiftie cars ý.tbouit 7 eti.
tliis oucl bc impossible ; îlîîs inctlod, liavever, would necessi-

a tua expcnsic'c sàvitcfî, aisci uIl <lirnculty is easily ovcrconie
ournding tlic b;ack or tlic tongue and placing flic pin sufficient.
r 1kIrk.. The pin bshauld also be illaccd sa that tile .vhecls do
mun ovcr il, andi sa cause il to bccim c bsc, and siîauld bc
îstecil ta thec casting that tile tangue miay casily bc rcmioved
%y fimie. *rhe toi) of file casting on which tlic longue slides
flic bottoîn of Ille longue should be trilly even, as if nol, dirt

wiIi collect bctwcen flic two, andi aiter a short tinie
flhc tangue wvill tilt whcn a car tuns oiver it, and miay
cause tile longue to throw ta the opposite side, or flic
back wlihe may strike the Point, cither of wliich may
bc sufficienit ta throwv the car off the tiack. Single
curvcd switcfîes are those curt'ed only an ont side;
double corc'cd switchcs are curved on bath sides.

2. llA.îD SWITCItE,.s.-The blind switch is used i n
place offitc tongue switch when cars ai ways run off the
cuve ail that point and never enter il. Il closely
teFeînblcs thic mate in general construction. In order
that tlie guidance of thle car raeing the switclî may nat
altogether depend on the iact that the car wif f naturaliy
take tlie straiglit track in tile direction in whiclî it is

s uiovîng, rallier titian turn ino the curve, a ridge is lefi
along the floor on flic straight track whh acts as a
gauge fine, ta snake il practicafll impassible for the
car ta enter the curve.

3. Mxru:S.-The mate is the picce opposite the
switch, on which tile whecls ai one side of the car mun
whif e the wheels on ilie other side are being pullcd
around by tht switcfî ; ils bale use is tai pravide a1 sur.
face for thle wheels ta run upon, and bas nathing ta do
waithlic change in direction of the cat's motion. It is
madie af two pieces ai rail, and saînetimes there is a
casting. One piece ai rail extends over the whale
length, and is straight if for a single cuive aae, and

~,curveci if for a double curved mate ; the other piece is
10 siorter and always curved, the liead terminating in a

point; tfîis point should bc sa designed that the gauge at tlic
point is cîuite slack, sa tinat, a wheel facing the mate tîîay not
strike uipan it. 'l'le wtdth ai the point should flot be less thain

4iîcas if madle sharper it wili wear ta tiîis. Ingidral
the soi tloor section niakes flic best miate, as il pro vides a %vide
iloor for tlic wheels ta raIl upan, and tlic deptiî ai the floor below

t..,... a..

tlie hcad ai the rail beitig less than the dcpth ai tht flange ai
the wlhcch, il quickly wcsirs sonas ta provide a douîble btairing for
tht wheels, so that tht point is patssed witliout the wheels drap.
ping lmtavily tîpon it. If tlie mite is not made ai the floar sec-
tion, but ai tlie ardinary girder rail as used an tlic siraight
track, or if oi tee rail construction, a steel casting is necessary

Li -- - -, - -- - ' - , ý - ý - --- l
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la carry tilt iviteels over the point front lIe long rail on Io Ille
short one ; tiîis castirg is mutre efcuient if carried up on the
inside ta jîrovidc a guard ; for in case of the gauge lieing tro
siack, the tangue niay have a tettdency tn jerk the car aff the
track. Thiis casting nst ;îroject considerably inside tilt gauttge
uine ai the shoart rail, the patit ai the rear %viieis on a truck fot
coinciding with that ofi lie front mies, but iying aboliît !j incih
inside, as Ilîay lie ciearly seen on any wotn Ilmate.

4. CURVÉ CROSS>S.-Cttrve cross is the tianie given in titis
work ta the p;ece correspanding ta the irog in steanirailroad wvork;
it differs cansiderahly froin tilt frog, iiawever ot, at Ieast, af

lte rails in a curve cross is gcneraiiy curved ta a î'ery Sharp
curve, whilst the irog is straight on cither track ;the iruî: has
tving rails, and a wheel crossing a irog runs iroin one piece oi
rail across thle channel on to another rail, whlst in tite curve
cross a wheel genersilly runs the entire Iengsiî ai the cross aon
one piece af rail, the channel for tite fianges being shaped otat
ai the head ai the rail. According as one or both rails arc
curved, the cross is said ta lbe a single or double cttrve cross.

5. DIM NS-)atnsart ntade in various ways, accord-
ing ta the requirenients they arc ta serve. A simiple single îaack
diamiond for the crossinst ai two clectric Unes consists of twa

aI ber sie, and thien shop~ping g radualyin ilhc ordiary level
agaiti, Sn that tlle oinly place %wllvrc any joli cati occttr to a1 cat
while crossiîîg sucli a dianond< is whcat it crosses tlie chatînei tif
the steaut track rails, iaaîwiîlisntading Ille fact that tlîi rails of
the steaat track are flot cut to tlic tniallest e'ctent to iiraivtd a
pîassage for the flatiges of it strect-Car wlcels.

6. Si,,TS'vncî t Esq. Spit swvitciies are lised Io a coaaapaa 
tiv'ely sinall extet on this clasç of %vork. Theay are inorc
cspccialty adapted ta suiburbii traffic %wici tee gail is aîsed,
ratdier titan crowded ilino itilia.res oi cities. Tlîey are especi.1
ly staitalîle Mien cars alwavs ruai to tilt Sanie sie, %vlcil tilt
Swisci i nay bc livde ta work auîoti;laîieally ly itîcans nia Spring,
and in titis way have been found v'cry satisfa'ctory.

7. S'r'ît SWITCIIF-.s.-Sttlb switches are suittblc for YaLrd Pur.
poseb and sidings only occasionally used -,tley -are clic-iît, whiicli
as ahways a point ini tie;r favor. 'l'le use of a staînd tirolaihts
their uise in City Ihotougirares.

1.4... e~ s.~... *-a

curately rut ta the reqîatred ieaîgtiîs, and çateiatiiy lient ta tue
pioper teatipiate if for it.e on a curve, or accuirateiy straiglitene
il reuiuired for btraiglit track. If part ai a" rail is tn lie straiglat
Iland tue rentainder curved, the rail ntita not oîtly agrec wvith
straiglat edge and teatiplate for the requireil lengtlis, l>ut it illast
lie tested, to detenitine witether tite straiglît part is tangent tai
te carve, for if nal, the picce will not it correctly %whetî piaceci

in the work of wltich il fartus part.
TII E tIETI t1'AIKIiON OF N ECESSAtRV $i'ECIAL %VI. 0K.

Having laid down tilt routes ai any street railiway systean
necessary for the acconmniocation af lthe ptrescrit traffic and tit
af tiae near iuttares the special work reaptireci hecoanes aptparent.
It is inost itnpartant tit curves likely ti lie reireci itt a1 iew
years, liut not necessary at the pîrescrnt, slîould lie laids, if at ail
possible. during construction, as the additiont ai a single cura'e

5
t. a

s -- - n.,.. a..

IL'

*..i¼. .44
a.r% 

1.

main palîts, each part licing ntade ai ive pieces af rail, ore long
piece with fouar short pieces butit.g Up against ik, two on each
sade ; the long rail is tasually inade tn fmmi part ai the track on
the Street having tht greater antount ai traffe. When ani ecc.
tric raad crosses a stean rond, the diainond is usuaily ail1 ruade
af tee rail, ai the sanie section as tîte rail ai the steaw road. if
the rails ai the steam road arc not ta lic cul, lthe dianiond is
madie of threc parts (Fig. E), tea ouisidc and ant in-
sie the steamn track, lte ivhole leing so cnnstructcd as ta lift
the street car before reaclting the rails ai te steani tiack an ta
the inges ai the wheels, and running across on theni ta the

19

It a intersection in soine cases necessatates the reconstructan
of tite grenter ptrt ai( tue tVhlal intersection.

SU VV VS.

A careful stîrvey aatust lic marie ni the intersection ni streets
requiring special work, and ail nricasureattents ofi unes and anigles
taken wltich are nccessary ta plat %vilh tite greatest accaaracy
the centre lines ai the proposeci tracks tugether wiîh the Street
and curli uines.

Thcse ineasureinents are ploiled ta ;a suitable bcale (Say tai
feet ta t ancha), andi te most satitalile radia for the realuircd
curves dtlennined, wlîich are usually from 40 ta 75 fret ra dius
(45 andl So fi. are ainsi contîtaon in îlantrcal and Taronto.)

Thte atteaTtpt is Sattictîtltts ilace In case tîtese curves :as on
steatu raiirond work ; hait wlien it is reakieaiiercal that the lcngti
ai niost ai the curves is about So f<., il wiii lic seen iîow limnited
the space ts tn which tu attempt anything ai the kind ; however,

ý Nom -1.
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an un 11miien i tb ilitrotitce by irrarkiitg tire Switclres ait

tire coirrs of iii ses<ifra luonger lattis i han Ille mrain part of tire
(iiices surIl % îîîg 75 fI. raî,lîiis Wii rlîeioit 43 It. radiuS cUrses;,

i bi caesý thle i urve- fot lao fi. ait cat hl endi anîd niccis aIl practi-
-.ii i cqiti lîntîs ; any futer steles ini l irecit in worîld sceirr
go le.ahi iosr.od *' 10ir %J)Iiiii g."

Il nuii hlie b lic muei olird thlai a lthligh i liee cîîrvcs worîld
appVaî o scmy t a eîor îgiiccîs t(i >iilîc(l tg) Steanii taitruald
a ik, yet tiierc is a aise rîn recordl oifa 50 fi. raiurs cîîrvc ou a
i iestl-. biig tîsed l it; bai tai wary, aigr îîpc aiteul siccussfill y,

tue sucdr ru i being froni 8 tri 10 irtîleb lier hrotr. <IJ.S. Mii.
î.îrs'i.ui.y leesir Va.; bec Tir.îîî. Aln. soc. C. H~. I S78.1

The F. iîl:ia lesaîteil Rami way ini N ew Y'ork city hais clirves
of C90 ft. radriois.

*ïiierc slîvtld lie, if possible, Suflict Sice iictween uIl int-
bie ril of tire curve anid tilt clubi blance foîra s'clicle Io pitss a
taitt eaiiy ; tis, iîi'i erqrires i'cry m ie strects ; if titis eaun

luit bc donîc, tilt rad îl iiiii lc at %butt t uo fcî traîin tire curb
btoîte ait tire corner, fr if ait saiy fouir fcet, ilîcre woîild îlot be
Nuflic leit i oiti foi a car anrd vciîicle tu pass, but1 tire attclîlît
mig lut lie mîaîde andi alit accidenti ensile. lTe radii of t ire cuiives

shl tiao bc deteîmriîrictl wii a1 vicw 10 suîffcieitt romta fur tue
bsaitliieb ; if lias ib as lot loîked ta, pec mail short ssitciîcs îrtay lie
reitîireil, wiiich iS îlot desiraible. 'l'lit itercstitrg pîoints of tire
garîge hures sliotili ailso bce carefully îîbserveid, as by tire sliglit
alieratn ofa raduijus, comiîîuîatiion pieces of coîîplicartcd con.~
birîîctioîî aind of autr uiîeîrdir:îble ch.iraîcier mîaiy often bce avoided.
'l'lie îatiii lîas'itg lîccî fixeil, tire garîge lines amorie mîay lie laid
dowit to a large scaie (bay 4 fect t i itch), and tie caîlcîtlatiotis
îîrocceien witi.

Ii .visig cotîpieteri tirt caîlcîlaîtioîîs for ait intersection, tire
cictail dtini.s'gs for cagri icice a.re male, aird sent Iu tire sIrop,
togeltlier liii> ai jrit iliow'ig rte %vitae iliterscectioîi with tile
<listinîguibisîg iirai ks uf ail pitces anrd icîrgilis of tcr connecting
raîils. A ilrawiîig i% also mai.de for aîseibing~ tire work iîr tire
brcel, bhoonîrg ai I îîcessaîry iatîetitsfor l:isg ont Ille
svoîk, tugeilier -xiiî tire positioni aînd umaîrks of tire valions Iticces.

A bill of tire raitis teqircî anîd tire tecessairy newv priirîs aînd
rcfcreice., ln ailti oires îaîs'itg becît obtautred ftot tire drawiîtg
ifice, Ille inauactîe of tilt- work. iraîy bce Iîrocccilcil wmtlr.

'l'lie tîmîl oif raiils teqîrirtiu (mrade out so as ta g ive a mninimrumr
arîîorîît <if tsciaip) Us given into Irle baniids of tire mîari in chrarge
of tire rail sawu, unir 1îroceeds 1) euii up Ille rails iîîîo tire rcqîîired
Icrîgi lis, lîi.rk iîîg ther lengill or e:tu'li anîd usîetîrer reqijnrl d
straîgli r cinivcIi îîp<î tire sncb. 'Itle rails nexi, with fcw
excepitionts, go ta) tile rasil beirder, Co be citiier curs'cd ta tire te-

qîîied iduiîs, ni btraigliîtncd; tiicy ire\t irocecd tol tire "narkcer
off," alîn caiîcfuihy immiîks tire ilecessary uines for ai! mraîchine

uikrerinlimtei to lie floire tipoi tiiett; irealso Stamrps tile rails on
tten cru1  h th'iii lr rlistiigibiiîîg mrarks ; tire raîils tifter%.trds

1)pb is Ot ti t miîaîciners (irihlrning machirnes, slotters, sirapers,
îri.iîres, ec.) siiitc'l ( thic anlk leqirC ; tiîcy tîrci go t0 tire

lit îuîîg bhlop ta lic i"iîbelaccorîiing Io I lle riwing s.
lîr ai lonuîr e switcir tire long rail iras ta bic iîroperiy cîrs'ed,

a-trit sloituI or ihenrt foi tire tanigue 1<> faril inrro lplaîce. Tihe
toi .g<ie ib mtadel of biî.rrrorer steel, aind tire tîîrîrcu pin is sliriink
un) a tis ib ilroprcdlait)îî plarce, anid ail i iareasi trcrs cliccked
before bciîtg couiirtî e îdy fr tirt tract-.

In tire bhuu)id :wiici and mraite, oile rail is piancri so as ta Icasve
a long iroti oit ont sie, witie tire tîther rail is plaincî to a point
whlicr fits min tire ntci ; Irle Iwo arc stiorigiy boiteil or tiscîcîl

toiàciie a.ii Sooi rrics îinlisiicii oit a planrer.
'l'lre cnirsc ciobbcs hravue îisiaîlly îwo pieces of raîil, once twirich

iras tire uîllîrr part Sa siiapued ail Irle crobbing point as ta alioru'
tire secon itle tC droip dounr oit tire f'ist, andî fti -tectiîttily in
Irle place aîioaci for il ; witie Ille second lias tilt iower part
iraited so ais Io alloue tirt tirst rail tIo uuss throîrgh, tire tuuo rails

lonîting iraii> into ore aitotier. C;leat carre is iteccssary in te
tîttiirg tu lhise tire anîgles of tire înîcrscîîoî csaciy as i cquitcd;
In oidvr tg)rîhtaii Ille coirrect anigle, Ille drîwartg shows tire

sîp cad i a .1 Siixcît ibjsalic, togettrer suill tire dcctioirs o! tire
cii vc at tuaI potint . su Chiat ti iliNStarnce is nrcaisiic along tire
t.îîis frontr tire îîri erettr oir porint and Ill e îflectioits iin.irkcdt
fiont tite gailge lite ; tice spîeard is îiîcî iteastreil betwee-n tire
point!, so îrt.rr kei.

%%'ieut an inrtersctîion liras lie,î jiadie, it is soiretinies ar! is.
aIil tu hiavse it asscîrrblcîi as -a fitnal chrck beforc siipiitg ; for
îlîis pîîrpose a laîrge piece of giuîîîrr, as lerel as poussible, is re-
qijîietl, anti lrrnich litot tChan is actîialiy uiccuii by tire wot k
%vrer]t iii plarce Siiotld cl avuarlale ; time tanîgents1 orfh Ui îtersec-
tin siould l l ie n t1, aiî a siiicient n itiîber of points fixed
ta aictriaîiy chîeck tlire cîrr of cacir curne. Il aîiirg laid o111 tire
grorind, tire picces are arssemrbleîl, and! :îîy emurs rîlserver i îîay

bce coi tectcd ; tis last step cns'îres tire usotk leiîtg absltisiteiy
correct, andr is tic besi checck 0ir tic îî'rrk Cihat caîr le adopjild.

Ili laiyiîg a.ir iirterseutîion. il iakes a great deal u ldifl'erence
wliretlici tire wine sirace rerlîiret i s grarctIil atonce andri ail

traffe stopperl, or of orrl> pari of tire intersectionr is grariied, Ieai'.
îng part iiniistiîrlid so ais not tri interrtîit trafi'ic. WVien tire
irt k las ta b li peuorîtreil ir tr laitier eaiy, gîcat caîre is îrccs-
sary in placiîrg tire wuork, sti tirat tire rclraiing part wlien laidi
niav fit tri) tri and biut aicciirartcy sitl tire first part. If il is
îîcccssar). ta la>' ott a1 corne, il is geireraiiy îrtost casily lier.
fori'reri by taîngenrt andrî chanrt deflectirîns or liv ordinates frontt a
cîrdr. Il graiîing a cerner. wihen arn imiportant inttersectiont i5
to lit laid, care sîroîtîr li excrcisci! in cxcaîvating. ta tire correct
cheptir and hii'iilt: lr graîiing donrc evenly, for if tire îrack lias
to bc liftcd, say six incites, aifler lieing laid, it irans vcry irrucir
litoc lian tire saire tlf on ordingary Craick, as tie weiglit et rail

is soiretimies enorîrous as coîrtpated witir tire extent of gronrîîr
il eosvcrs ; arîso, if tire ssotk ias been carelessly donc, anîl pre.
senis a s'ery unesco lien, lunrchi mrrre Cime is necess;îry tir couîple
uit tire joint% titan woîild have~ lcen reqiîired itad the gtadiîtg
been properiy perfornied. Tire spacing of tire ties (tir titis work
siroîrlî receis'e masrc attentiorr tCran is soîrretities gisen to it, as
il m5 a s'ery imiportanit lîlatter. Tl'le lies !sIinîild bic the very best
availaihle, andî spaced silure close!>' hlan Chiose on tire strariglit
Crack.

mlie centre lines of tracks foî lotir sîrecîs are accîrrately fi'ced,
andi if tiere is no diairond, tire ends of tire curies nuîst bie
founîl ; oiiersuise titis is nui essential. If tirere is a diaîurond it
tire intersection, titis is laiid firsi, boiteil op aînd lineri accîrrarîcy.
'l'ie ititer pieces having been scattered aubout in tlreir approxi-
traite positions, are trext drasun to pîlace and boiteri togetirer.
'l'ie rails are (iein sectircly spiked ta g:iiigc, andtî lifieil (if neces.
sary) 10 graide, usîen the intersection îrîay lie pas'd and so court.
îuicteid. i f tirere is iro iirtonci to la>', an cnd of a ctirse irary be
taken as tire starting pointt. 'lo Iaîy tire intersection so as to
havse thue throtîgh sîrarigîr: tracks in perfect arligrnrent, requires
great caret as tire joints arc usualiy s'ery close togetirer.

Arr idea of tire armîount of rail chîat iîray le îîsed in a sinrgle
intersection, andu tire consequerrt aiorînt of labour reqîîircd to
tiake one, îrray be foruted front tire follossing figures, for one
laîid art tire intersection of Si. L.arence, 'Main andî St. Cathrine
Streets, 'Montreai1 (Sainre as Fig. i 5). Il is bîriit of 75 Ils. anr 84
ilis. girîler rail (igs. 3 -and 4). Il conlains 2,i5o feci of rail,
anri iras a total sueigit of about 26 tons. 'iire are 86 buiit tup
ices (susiites, mrates arnd etîrse crosses). and 78 icîigths of

conirecting rails, niaking a iota! of i(;.l pieces iur tire coirpiete
intersctîion. 'lie cxcreiietcicîgîhi bcîrîecn enrds aoc! opposite
swnicies is abouît i îo (ct. 'l'ire îadiîîs of the inside gauige titres
o!'ail tire cîrs's as 45 feet, arnd tire distance betwsecn traîcks
v'aries front 4 fi. 10 8 fi. 6 in. Tis intersection, as wcll as ail
oiliers in M'ontreal arnd 'Toronto, ssas mrade liy tire Canrada

S'uitcir Nr!aniicttiruirg Co., Mi., of ioirrcal.
ucîr snork, su'ien propcriy constttictect anrd laid, represents a

large .iîtount of capital, anîd ciesers'es ntucir mrure attention and
care tiran tire oid cast iron unork ; lut, unfortunateiy, il scins
soîîîetiîrres ta lic trearîed uro setteî. Tfice curies art intersections
airc neccssarily s'ery Shrarp, and in archer tu diirrinish tire ainoutr
of poweer rcqured and tire weaîr on tire rais (as ii as on tires)
timey require oiling art least once a day for lre:îs'y trafîle, wh'lite
tit rate art uhicli cars ruir oser speciad suoik sirorld lIe strictly
rgtrlatcd ta a lovs' spcd. 'lie gratose of ilie rmil andl tirt longue

ssîitchîcs reqîrire to bce corstaintly cicarcd of tire (tit whîicir in-
eu'itably coihects, and if not reiitos'cu cauîsesgrcat incons'cnience.
'rire wif of stîcir suorl irray lie apiireciabiy prolongcîl by sticlr
artentionr, ai 'uhii one crnsiîleîs thie cost of rcnceal trio Ille
consce ntîer iîrîcîfcrcîce t0 traffie wh'itei doing so, it siI! lie
rcasîiiy scen Chiat il pays in the con!.
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SPA RKS.

The Cros.in <.ar Nlnfg. Co.. oi Cobiourg, nre sippinig Iwo lrsI.c1a--%
î5îsenger. tw algg.ige aind express cars toe ic'lruntv. 1 l.ailtun anid
llîitifel Rniluay.

Thle lPort Daîlhuie,î Si. Cathaî.rines andîî lIoroltlStrect R&tila ay CO. ha.ve
îîîrcl,îsul îîllîtomiîl lîllîmiemls f he *. G. E'. Soc tyîi' floue thie Cîîîîaîi.tn

(kîleral 1,lccrc Co.
'llie l.îiitly* i Lir 1Electric Strert R.%tilway Coîîîpany hai bcin imcorpor.

ate(l. aih capital stock of sso.c00 in $0 shc larcs. flic preiioters being Hl.
C. Syîc.j. A. 1.owell. j. G. Cali.îî . . .synîîîies. aIl of Ni.tjzar.1

Vîîlls. laitr 11. 1). Sprinîci. of Si. Catlî.îrîncs.

At flic liresent finie dicte are river 8,ýo clectric r.sifways iii flic Vtxlî
Slales, oîicratiiig rver co.J tailles of Iraick andl 23.000e cars. repre-Sniiing a
capital itivcstirient cf t.ver Sloccoo.oe. ln 1877 fie minnîliler Of stch roads
atnioutîlcrl le oflly imtecrn. ivilli scurccely ioo carb.

At a recelailliîctîing ntflaic stockliolSens of flic Si. john Riiilway Ce.. o f
Si. John. N. Il.. the following directors %vcre electeil: j.rtics Ross, J1. M.
Roîbinsonî. R. Bl. lenienron. jacies Maînhester. J J. *luîikcr,. ItP TIîiiîîbr.
manl, C. W. WVelilou, 11. 11. Mcl.ean aiad Willi.itit Ikil nili. Ai a sainme.

apient illectlng flic directors elt«Lit Jamies Ross, cf Mentrc.î. presillent; J.
M. Robinîson. vlc.îîresllent. aînd )anics ttîîreeîî. secrelary and tre.1sîirer.
Muessrs. Ros. Robîinson ani Ntl..tn wcnec nairied as flic exectitive of tic
coilnp.tny.

Afler a series nf ulelays causecu lîy the inalily cf<ie City Couiicil Ce coule
tn a sîîîisfýictory Ixasis or. agrectlîcnt willî the I.onioîî Street Railway Co.
for the rciîcwal -ai extensîin cf Ilîcîr franclise, a satisfactory arrangemenit
lias nt lait bten re.îcleîl. andS thse eleccrial Clitipliscist of flic mail lu beiîig
raîîidly procerdcil with. 'l'le ceiîtruct for thse cnire electrical cqiilîrnent

lbas tieeî assardel te file Canatuli Genr.l Helctric Ce. 'rite iîlelor c.arb.
25 iii DI)IIiilit,. %iUl 1>e cGnSî!lrletlin l hesarne îîîinerr us ilhuse runnintz on
flic Wilsoni Avenue line lu Cleveland, with cross lienclirs and sale aiste.
%viil oots ai flic centre -. ait icar endî cf flic car. a fooîl>oard being pro.
viufeî miling flic clalire lcngth cf flie car. This latter frature lis proscîl

bîseîf of cousîîler.slle v.îhîe in linîliîîg lieavy crowds. The nicler eqîuipe.
ineras for cach car uuill consist of isso C. G. 1-. Son factors wilh type N-2
controllers. 'l'le critire systesîs h interîded to lie in operastien ln tinte for
flic %Vesttrn Fair i Septeiil)cr.

MOONLIOHT SOHEDULE FOR JULY.

Dayf -ilnuib N oof
~~<îîîIî. 1ghî. ~ <îinuislî

7 ..

3 ..
94..

13..
14..

2.

25.

"7.

30 .
31 ..

1I .M.

ai 11.50

,el- 12.30
.1 1.30

No liglit.
No liglil.
No liglit.

î.î.8.00

8.o
g,8.00

je 8.00
t, 8.00
il 8.o0

le 8.00
il 8.00
le 8.00

n 7.50
n 7.50

7.50
n 8.30
fi9.00

il ().20
il 9.50

Il 10.20

i 11.00
1.00

1 I.M.
A. NI. 3.30

. . . 30
3.30s. 3.30

te hiy30î
No liglit.
No ligîit.

le. Ml 10.30
S, 10.50

et 11.10
i.11.30

11.50

I.00
et 1.40

il 2.30
et 3.30
a, 4.00

a 4.00
n 4.00

le 4.00
le 4.00
., 4.00
es 4.00

fi 4.00
il 4.00

il 4.00
le 4.00

Tot4.l0

lI.)t.
4.10

3.30

.3.50
4.10
i.00
5.00
5-40
(1.30
7.30
S.oo
8.00
8.10
.. 1

8.1o
.30

7.00
6.40.-
6.m0
5.40
5.00
5.0

146.00

SITUATION WAX~TEO
A Ii~'l~R HA,; lIA IAI) SIX NYîý,ARS' lFX

houst i, uk tire I>u.iîîc- N,. 1c f ,rfcrencc, btteî a, in
.sbilicya. au I.Iarîcirr. Addre'. flo, 24, . 3j>icTiilcAl,

0F LATEST DESIG1qS

ELECTRICAL DEPT.

INCERSOLL ROCK DRILL CO.
le4 St. James St.

~..ONTREAL.

IIU.§EMEINE FL[%IRICIIAIS~OFsFtLsgtf~F1
(Generat Blettrc Co.. Berlin. Geîmany.>

TICAIX àlAki(.

CAri'TAi. V. Ly PAII I P.

* . . . M i u r r cf

A. E. C. INCANDESCENT LAMPS
Barc a¶nd Inguilated Wires, Rubber Goods, glectrical Supplies

and Rhllway Equipinents, Instruments, Dynamos
and Motois ....

L.osn DîSTi,~t IAsl~l A

MIJNOERLOH & CO., - MONIREAL

Picease menuioin the C.~Am.IN NI.EC.wCAI MieS~~lîn corrcs-

.. ponding ith advcî tisers..

ELECTRIC

WATERWHEEL

COVERNOR
J'11 7'1., njw

Variations in SIWCil le.

sensIiie Gotillo11r Reliîs.
Quec inîîeîîîcn instantly

51e1 in l> p<tliOn byi. c.

Wriîc for ixcllîctil.rs.

&SONS
Owen Soundo Ont,

Pleaso mTenion tho CAN~ADlAN EL-ECTRICAL NEWS wher correspondIng wIth Acivert1sers

july, 1895 CANADIAN ELECTRICALL NEWS



CANADIAN CENERAL ELECTRIO 00.
(LIMITED)

Authorized Capital, $2,oooooo.oo.

Paid Up Capital, $I,500,Wooo.o

HIEAD OFFICE:

65 FRjONT STIjEE WEST, M M TORjONTO, ONT.

1802 Notre Dame St. MONTREAL. Main Shtret
138 Mollis Street H IALIFAX. Branville Street

]Famculeun: et bo u hOint.

WINNIPEG.
- VANCOU VER.

50 KILOWATT SET.

DIRECT CONNiECTED GENERATORS
Fror ailway and LihigService

IBeconorrIDy
E CorI-cn=y
Eccrncmy

in Space
Fncwser
Repzairs

Sizes from 2';, to 150OO Kilowatt capacity.
PI.a*m mention the CANADIAN ELECTRICAL NEWS 'when rorrespondling with Adverilsers

CANADIAN B"ECTRIGA', NEWS july, 1895



CANADIAN LIENERAL ELEOTRIO 00.
(LIMITED)

MABUPACTUSRS OF R AILtW A Y
STANDARD LIGI4GING
ELECTRICAL
APPARATLJS POWiE R

FOR IVINING
The only successful systemns for the long distance transmission of llght and power are the

TMREEUMASE
I1ONOCYCL 10

TYPE I INDUCTION KOTOIRS

INSULATEO WIRES TRANSFORMERS

Weatherproof Types: F. and G.
Rubber Zovered Oil Insulation.

Magnet Separate Iron Switch
Annunciator and .Fuse Box.

Flexible Cord Highest Efficiency

Cables Closest Regulation

0. 0. E. AITERNATING FAN MOTOR
Mfficient a Compact a Durable

Reasonable in F-rice

1110H CRADE INCANDESCENT LAMPS
16 c. p. 25 cents each, ne'In lots of '00
24 "6 30 46 6f 6 or more.
34 6 35 6  6

WRITE FOR OUR NEw ILLUSTRATED CATALOGUES 0F RAILWAY, LiG;HTING, AND
POWER APPARATUS.

Pleas. mention the CANADIAN ELECTRICA1. NEWS when correspondlng wlth Advertl»wu

july, 1893 CANADJAN ELIECTRICAL NEWS
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SPARKS.
Tiue lectùic liglît spsînai %Vinulior, Ont., h lobe cnlatge4d.

.Nlt. I. Audcrmeniu, ecctrical engine, of Ottawa, is instiling . pîlant
tif 6o0 in aiiitin*cnt liglitN. at %riîîke1 lliii, Ont., for Col. wV,î. I fig.

posais,. NIr. A ndr.i nt i îotllîîg a 100 lighit ciectuie plant fur
dt ( ;eu Mattiws b Co., b ii., for thecir liork 1îacking estabîlishmient lit

Mr. t *ni. t illisu. of ;iaout ]S ,i ud rLO ton te onI>' ccci ric
welulvr lit ii C Itr. P'ooer is %ti1iliti ley the Gaîîanoquîlte 1Icetric i.ighit

andi i'tit ci Co. 'l'le ni bicls ta lie % icttd( arc placcil enud lu end in
gr tkoves suiiplila ilicir ,.Igajw ; two clanmps coule tinwn fitting un thtc
aiticles tu lie scidi, ssIicli forfit dit connecting linu bectwecn the
claîlnd Iîîllte c.îpper illatc% uudcrileatl A leer t urus on1 tlf chrret
afud .it the %mine tlime llrcs%eS dt articles tflgCtier, andi the wriding is

dionc aiioi sinutlaneously. Articles to Ille weiglit or ciglit îuounds
cari [bc uteiic, on tins sitioagc .

l'lie 0>iiata )Llccirie Co., or Otitawa. Ont..* are putting ini an addi.
tionai 240 k. w. alieoatir fil ticir stvaiîî ixw station, wlicic tiîey
alicady hiavc îw-o alliez% il( ther aixpulse. sujîplied lîy Alicarn

'uJe.Thcy aie almb puitting in a 200 k. w. 1). C. 50o volt genctitor
for btatioilry inlotor service. andl arc eniga-get in scisioddling ihecir bnutor
cîreuits *0 a% Io îîlîtîin lbettcr distribution. Tlîcir workNhop is busy in
the o construction oif a latgc bwitclîlxard, wlicii wiii lu 57 fc*t long, en.
turcly fgrlreîitf. andl contructetl on niiodero 1 rincijîles. It will lbc
la.ccd fil l<>%r laouc No. 1. lac ie orIe Standard Co., sshîicli wii re.
miain thit ditrilbuting station. The gencrators in tht oitier station;
wiii lie conncîed t0 tliis-.witcltlybîard, andi wiii [le mont thcaccu;tonicd
voiîage. the rergulation licaig donc ati tue centrai station. Thi'. coinî-
iiany is ai lircciit instalhing a litivate fait alari eystcm eosnecting thcir

stton sotk shopi and utliccs efl itCi te 6r lations in thîcir (iibticiL.
rîîc asîie cangea ic. il) iltcaigonîl iy Mr. A. A, 1)ion, general supCr-

intcndcnt andi eletticai cnginc fur tic comapany, andi arc iîcing carritil
out tindcr hi, ,ulervisiobn îiy Mscîs. J. Murihy, supirrinîcodent ouf

po4ItC souî;trns. %W. t. 14rauiey. sUjueriiîtncni of construction. andi W.
11. ildwin, lîydiaulîc enlgtcr..Ti nî;uany are %Iitzing no lan
or exibrnse in iiiakiîug iîuiîitveîîcnts sa as ta iaintain a hîîgh standardi
o! cffictclicy thlougiolit tlle -civice, lCîglity ilnotors aggeain 30

là. p) are stiplicti wîtlboîweî iiy this firlm, andi 450 arc lighuts andi 0S,,:0
incatîdescoct lanuisl art bulilicqi mi ii ht.

The Bell Telepholle Co'y
OF CANADA, LD.

IWONMREAL
WANUYVAVTI'UKS AND> lfAS Voit SALIS BtV I)iKSCI"10?TOr

TELEPHONICO ther ELECTRICAL APPARATUS
LIME MATERIAL AND SUPPLIES.

WVili ftirîisi tenndcrs for supplying Wa.rclinusts. litdîc iltliîg%. Ilioins

i>RIVXI*E AND) LOCAL *I'L.LPIIO'I-* SYSTLMS.
BUIRUI.AR Ai.ARSIS. 11011.ELiV O Aim
OiiiEK ANNL7XCIAToRS. 110Orî1-î. ROOM AND

.lit, AL B IA SS. ELECI .I.........
Wîii aiso furnish tenders ta Citits. Tons.and V'ilags for Fixii A,.Ak<o

MS>PoU.CE iIATISO. SysTSiuss.
(44qswlZ et fuuilhed en atlition.

SALES aEPARTMENT
NIONRL-AL.:

Ikîl *telrplnne luildîîug.
367 ?uqurducr Sirret.

TlORONTOJ
lIel Telephuonc IlilinR.

37 'l'cnalierance Street.

lITIcphd i ilitg

lluaglison Street.

OITAWA ;
Belf *rlephone Bhuilding,

Quxcen Street.

QUEBIEC:
lkie Telephone Bldinrg,

St. Johin anti Palace Strects

WiS'NIll>EG
Forrest liiock. %Itn.,;rte.

ROBIN, SADLER & HAWORTH
MI&daNUFACSRfEIrb or

OAK-TANNED LEÂTHEER BEILTING
M'ONTREAL Arts TORONTO

&---ROBERT GRAMA0WM
Water Wheeis, Englnes and Mill Ilacblnery a Specia.ity.

cworieE-m

WEHEWH
Am1W in. SuCs fron 6 inCce to 5ý4 inchcN

diainci. %Vhçcl ont %oliul catîing.
liecr cent. or p0ttcr ruani.

reicr o linslcr gain. \Vatcr put oinfl
gale or %hu% conspfleccy off xith haîf tutn oif
tstri *tlc. end u asi4y povernctl as any
enginc.......

... OTTAWA, ONT.

WVnic for ELstIimaC Rcftrtnces andi Çaalogues of the Sr.%\*I).Nrl WÂ1nsz W'im.m., aiso 'Mîlied and Rotigh (Ceriing of
evMr 'oie and desci-ption; . Enginrs. 'tlill 'M1achincry and Elc:ric llnwer Plants .1.atcst liliprovcd

IL-il Satw Ils.ting Tables3 Shcars ti t;uners, also Surface Grinder for SliîngleSas

CANADIRýl JEIIECTRICAli NEWS jttly, 1895



1*. BUIS CR~<ADIA$ 5hIOTI~iOAZa 41W8

Donriot be deceived
by those who claima abitity to furnish you with a Lanip
4as good as the Packard," for we are in a position to

supply the Best Larnp made, and will prove our dlaims.

Thé "Pâckard"
lias been the standard for three years, and in their en-
deavors to tnake a sale, agents of other companies in-
variably niake the.above qiioted statement.

AmW &fic1sncdub-ed wi buI given w.
Get our P!rks on the "'Pakard" Transformer

THE IlGKIIRD LLGTRIG 6099 Lui.
ST., CATHARI NES, ONT.

ÂHÂR & SOP0ER

WESTIN"CHQUSE ELECTRIC &MFC. Qo.0

IIIIE- "_ f

froam wbich cam be opermed Eoea*y u i

pisa nwmntion the CANAuDIAU gaRCTalCAL ?4EW whi.n corr«spondinu wfth Adveatis.r

3*1 M r.itu-xvixti rimwa



Ce W. HENDERSON-Manufacturer and Centrcte ELEOTRICAL SUPPLIES.. ....ESTINIATES FURNISIIED F~OR ..

Wirin -and- installing Complete Electrie Plants
EXPEIMNF<TAi. AI'PARATUS, MODIILS, PATTERNS.
LiGIIT bMAChI IIvFR ANI) CONIMUTAITORS.
ELFCTRICAL APPARATUS OF~ ALL KINDS REPAIRED.
STOitAGE 13A1TkIUIs, DOCTORs' AND DENTLsTS' ELECTRICAL4
APPARATUS AND> MACINERY.
E.ETRIic AND) CAs FixTuRES.
ELECTIc FAN 'MOTORS.
Soujoïrs FANcy AND> MINIATURE INCANDESCENT LANIPS.

woftoNTO
22 FRONT STREET Efi8T

Telepphon. 475-

STEAMA USERS
».arrieg gli, sertlces of COYIPE2'SNT XXV-

VO.V>RS fl onze rJ,,, ton obtain
O»b". inltelligent andi reflible

moeu, buj applig4îta <

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

.J.YOR~K. Preident. 13oard of Trade Ruild.
iiig. %fonireal.

44 Beuy Street....

... MONTREAL

THE J. 0. MOLAREN BEITINC 00. MNRA

W E have the following sizes of ROBB-ARMSTRONG-Engines ready for immediate delivery:

10, 15, 20, 30, 60, 80,100, 125, 150 AND 176 HO9RS[ POfIËR
IIOEBENGINEEIRING GO.,, Lfd.

A2ýmh-erste X. S.
'WM. McKAY, Seafortb, Ont, Travelling Agent*

THE BABCOOK & WILOOX

liE:fitD or-lIca:

415 Board of Trade Buiding, Iontrni.

WM. T. BONNER, GENERAL AGENr. FOR CANADA
Shlors at Belleville, ODntario.

-:0A

T NE" .0»

CANADIAN r=ljr=CTRICAIt Nsws july, 189S


