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F11 SERIES VOL Xv o~nmA N QAiKC: lN1

MAGNOLIA METAL.
-N UbE 13Y-

BEST ANTI-FR ICTION METAL FOR

fiih-soced Eouine. DUnamno, Roling-Mll, Steamshlp, Raliroati, Saw-Mill, Gotî,on-MiII, Paner- Mill,
S11k-Mutl, Jute-Mill, Rubber-Mii, SuUar-MIII. rlour-MiII andi ail MaGhlncrU Bearings.

m A N~ Lý-LýTCIIEA MEMT AI n O..
London Office: 75 Quô.va Victoria St. OwnOrs and Sole Manulacturers.
Chicago Office: Traders Building.
Mfont rmei Office: H. MfcLaren ci Co., Agents. 7-1 C<)>tfl(it jStpeet, NE JV

Woolen-MlI,

0RKtjj.

JOHN LANGTON &0CO
___Canada Life Building,_-Toronto-

ELEGTRIGfML ENOIMEER8 f'IND G ONTRfMOTOR8

lants requtiring special contbinations of Electrica1 Nlachinery a SIeciahly.'
CiORRIE.S/ONIPEAcEl St >1.CI Tk 1.

DIREGT-DRIVEN " DYNAIMOS for larce andil niamah. SLOW SPEED iENIERtITORS AIND MOTOlRS.

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

"c. c w"
(Canadian Core)

We beg to draw attention to the merits of our. .............

Solid Core Rubber Covered Wire
. . .. .. .. .. .. .for Interior Wiring and use in daxnp locations.

This wvire has the purest and ilost hotmc'geneous mnisulatlon of ailv rtibber
covered wire in tuie iirkct.

\wv dIo lot ai to produce a chc:ap and1 conse-qtuenttlv an itiferior imnsula-
tii, but wc have sparcd uno etxptnse- towards thv production of a
high grade of wire at a Iow price. Wv ust- n o vrd rtlblwfr
or oth-'r refuse stock, but otily pure rubber compound.

.nd sample order aii test the tnsul.inon. Priccs lowcr Ilian for ;tny like grade.

THE CANADIAN CENERAL ELECTRIC CO., LimITED.
C.A.PIA.L. - 81,500,000.

Head Ofijce -65 to 71 Fr-ont Street IVest, TORONTO, ONT.
Eactorie<IER1I<fU GI ONT.

Branch Offices and Wrerooms Src:JfIV\\s
3SO NMjan Street, WINNII'E(. M%.tn

t(;r.nville Sirect. liN(>V UR C.
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MONTREAL INSULATED WIRE WOAKS.

J. ROSS, SON a Co.
MIANA.e Mr ttA'N1 Ml'A

INSULATED
ELECTRIC WIRES

Arvad 19isre- .q i »gJ<itoie

MONTREAL.
Orcders sntîcuuedi and carectuiIy c'ceruted.

E. Ciwt BREmIflAUr

li oirk.ns IIAAS erssiy. IlfiAIltrn.

THE GALVA.4IC BA1TERY WORKS

BE.i.N I .u.sEIiM1.1icm~. 11ATTRRIFES.
1,iUn4frr /ai.ss

Use Sutlng Gosa

PEERLESS QILS,
*rAKE NO OTIIER.

12 GOLD.XEDALS IN 6 YEARS.

SAMUEL RtOGERS & Co.
3o IMk)%T STrn'.ET FAST. TouoNr.o. Os-r.

STEAM USERS
I»air4n eh@, aerl*4as of CO.fIÉPETIMXT I

fJXiIVUFl.li ofleNN Aia, e'.. .UeE,.

in a..g ppigioe ta

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

F I LA Vr. i dent. JO11 CARROLL, Sec. and 1oeas

EUGENE FI PIIILLIPS ELEOTRICAL WORKS

ELEOTRIO LIGIITl WIREI
* Magrnet WIre, Offlee anfd Annunolatar Wire,

Rubber Covered Wire, Lead Encased Wire

», 1TELEPHONE A#40 INCANDESCENT comas.

FfiRlfiDfiY GIMBLE8.
RAILWAY FEEDER AND TROLLEY WIRE.

111(.ANI) V- %C0kV

NVew Yoik Office: 10 Cortiandt Street. jj
Providence, R. I.: Ametican Efectienl WO,hb. Montral, Caaa.

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

i%%Ir sb Ou i-t r 1!AN VIII ANY OTiiu;I MF1TAi..

As liquid i-. w.aît wheîn tuueltd. Once tisedt, ala;ys used. I>ruces right.
A Il/Ai sL Ib

W. S. BATES MMEAFORD, ONTr.

The FI Et Dixon Bolting Cou

[EATHER BELTINO,
70 KING STREET FA ST, TORON TO.

Headquarters for Electric and Dynamo Belting.

G.C.ROBB CIIIEPENGINVER
P.FRASER SrE:.TitEs HEAD OFFICE TORONTO
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FIRSTBROOK BROS.
Riia St. Eqt, - TORON TO.

Tft E

Morse

Valve

Reseating

Machine
Nvillrcîaccainposi.
tion any valve
ftom 1ý in. to 14
in. flat or taper
seat.

Sen d for ne- Cala*

,tarn.' of F.0ff0

C sers.

DARLING BeOSIS
Reliance Works - Montreal.

DID YOTJ EVER '~

.. .stop to consider îvlîat yoir I)yninm litusht% cosI )-on

6Columbia AlIoy Dynamo Brush"
1" 11EC(TION. ISI)Ttt 1% tQUAI.ITY AS»l 151<51

LESS WEAR ON COMMUTATOR THAN ANY OTHER BRUSH.
Ait sizes kelit il% stock. Lîberal discoints to large consîltinics. Senti u a trtia i oder.

JOMNi Ak. BUIRN4s, B. A&. SoD.,
I.iectr rai es..d meriennitraift Icivte,

SIE I 1iiffi comupî)cîr plants fe «il% seilc 686 Gralu Street, MONTREftL.

Special Motor and Dynamo Pulleys
'T H arc ni w bustd.tibr. for ,lvnart(s,

on t r. rtuer nlilts. and ail t'laces te.
.>uttint; tat

t n.air.n,.lya.r ~
and servuwramIe pulie> wvltrt, r pider lot,
and atm%, and scletted hardwv.,o r n.i. daus
secunne <.O'<Ce;'ulley the sieatesi agîleara
articlet lUt & an lie nwdr as ave la% th- wod
bel% sur &ce. . hicU 0- <ase (il «Oftta "liote
than the cost or ste piley. We have fur.
ni.heai lttee pulîcys rue ab ecitt ro,Î.oes for
sever.1 Yeats and nîary of the ta mg elec.
tical gentratru, manufacturer, have adopied
<hem e. ilstîr tandard. Inplau.mcat .sa at
have in a nua er cf cats shown 5per cent.

tee ter 1 qUi by .simply dmanging the dynano
pulle>'1 iront lron.in0 wold ran. Annîher
ecinta (rature il the cin nation ofeaxceauja
el latrau.* which insure. lafe o' belt t.g aujd

no anuyance or danger f ront itated journal%.
er u e on saw wh5,aiere a ter). heavy

i ctley il ce.uî:red ini arn Il puacc tue cati
rtconîi.1end ne iror entre pulle>, au li-e very
beti andi on').p.ley 'hichli riiigve enître
matfictiin. We manu actute Urs 1,rîiey vrith

any . yie or enci, sof hUbi. locales] in any) de.
sires] pmiicon in ri. Oute dynamo puiley 1%
peiftct* and tue loi it a riat order. é ur.
nuhed a k y "tk. $et scre.s, or inih.

0000E WOOD SPLIT PIIU.EY CO,
(18 Kil. < S. WrKNT, t o1tU.N 7<.

PULLEYS-- IMACHINE
MOULDEO

STEEL ROM
Aill GRIP

a steel RIm Pul.ya are practienIIy
unubreakabe, are SilKIîter anci oaabow oniI haft, andl coet miarne .* caet pulitou.

AMY bSTYLE FURNISMED OPLIT

SH-AFTING,
HANGERS

fBRANTFORDj I
CANADAI

TURNED IN ANY LENGTHS UP TO 28 FEET.
8AVINO OOUPLINO8. STEEL OR IRON.

PERFEOTLY TRUE AND POLISHED.
IKEY SEALED WHEN DESIRED.

RiNtO OILINO AND ftK&ERVOIR OIL SE*ftlNOS. STANDS
FOR sattNf». WALL. SOXUS. SPECIALLY MIE&VY

PATTERN& FOR ELECTRIC WORK. OUR GPECIAL
FACILITIES «ECURE VOU 1.0W PRICIS

ANID PROMPT afflIIMENT.

WATEROUS

J AS. ST. Uîî.~Rî.Is, Mnîîagcx. THE JAS. SI. CHARLES

OMNIBUS COMPANY

and various styles of Omn ibuses .

and Hose Wagons

[ilE.4RV I'la %.. cc'y-Trcaý-.
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KAY ELEcTRIC WORKS
No. -,63 James Street N., Hamilton, Ont.

S AL ~À I l i ta I

DYNAMOS
(lnit .dts tilt I .,:ting.

MOTORS-

il1 and I iory I tttitig . ..

li'PITIi. FOR CIRCULARS.

NORTHEY MFC. 0Oa * TORONTO....
.. ONT19RIO.

MAl. \ i A 1. RA NA.S 0,F

andsî Fire Protert Jo».

BOILER FEED PUMPS AND PIJMPS FOR ALL DUTIES
CONK DENSEMRS, ETiC

HIGH CLASS PUMPING ENGINES
FOR HIGH DIJTYs SUITABLE FOR TOWN AND CITY WATERWORKS.

FINE,-

EL

li.
0

Street Cars

\\ids l;lîlîf;ct tiru 1 I ormu .nd 1r.i C.trs-

Pf:ýTTER8'ON &c GORl3IN,

TEL EPHON ES
suar Mil Telhoneis

Warehouse Telephones.
Carbon Transmluer Telephones.

Lcr.eaxcl.ane% fitted up. AUt It:, mairial su b-lied.

STE J11I.E SeCpt Stt: 1892.
IW. \LSS I . Montrrat.

DI .Ai SIR -Vedr happy Ibw it > Our
trlephone5 and *s.a"ch,%s trr ggving lis good sitis-
fiction. \V hâve thtc suris of sîach-s a~nd
sic finit vours tar prdfer.dale. '. ticir air now ibout
fu.-l of >otr tetrphinrs in optantl on on ou, lir.
EV 011C uneTk N41 11, sUlt td siC inîcot to use roothr. Vours vr> tnt Y*.

t1F lI EATIF:.Iîts . ( i)

Write us wl en you wmft anything clcricat.
Key 14eÂ <la Magare Belle.

Wt Aot400Unerd ,

Lamp. PUss Rluins, &r.,

Te W.e MESS & CO
749 Craig Street, MONTREAL.

CANADIAN ElJEC-iRICAL NEWS
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THE ADAPTABILITY OF AN EDISON THREE
WIRE PLANT.
lIv JASii. tîîs .

[LE electrucal plant of the 1Icandescent I.ight Co., of Tornto,
Ont., consisis of t wo 200 K. \V., dnivcn dlirect, four iooe K. WN. andj
six fe K W. beit driven gencrators o! thc ordinary Edison type,
shunt wotind fur t40 vol ts. The Compa).tn> at prescut aie slip
plying light -and power on the thîce wire %vstciii..tnd.talsopower
for street railway purposes i from 500 wý 650 volts. .t is îlot
necessary ta describe in detail the working of the thrc wire
plamnt, as that systemi is fairly wcll tinderstootl by the electrical

rce>reseuutîug two pairs, are bo bc r'ut in on the strertrala
systei. Ali main and auxuliary, switclîes on these inachluîc,
together îîitlî those leadins: to the -f- bus, are oepenied. This
<'uts otut these gencrators front the three %vire systemi cntirely.
Ali machinîes -ire now broug lit til to st e saine 11(11 nt al as ind i-
cated by the galvanoîncters, ilien close Se S - sliowit betwecn
atimleters anti 4= bits). Trhis lias sititply the saine effect as
clnsing the -- = switches, btt bcingclisconncected froîn thcncuî ratI
bus Close switch 4 + on No. t dynamio, -ind 4-o(n No. 3. The
special bus has now conncctcd the fouir mnachîines in serirs,

fr-itcrnity; but a shore description of the switch-board as it is
arï:nged at pres. ni, together wiîh the manipulation o! saie,
will flot be oui of place.

The swiîch-board is arrangcd for ruunning on two pressures,
and by dividing the auxili;ury bus three différent pressures are
run--this bcing found necessari' owing ia the dîstrîbutto nothie
load and the losses on certain feediers at certain times. lIn
te-arranging the switch-boaîd for the supplying of the 500 volt
current, it had 10 be taken ine consîdcratîon thatibtis pow~er
could flot be sjpplied by any particular set of dynainos, for
various reasons, and alsoe that the present ilirec wîre systcm had
flot ta bc interfered withb sao that the generatars coulul be
switched in on the ihrte %vire or on the stîct railway bystem
with the Icast possible dclay. The accom pan yini; sketches show
vm clcarly lhow ibis wasé donc.

As seen on Fig. t, there are 4 switches on the + and - isoles
of each pauir of dynamoes. These arc nmarket] 1, 2, 3 and 4 +
and -, and arc for main, auxiliary, street railway and special
bus b-irs respcctively. Thc abject ai this spccial bus, as ut bas
brzo ternied for convenience, will be seen later on. The re-ider
will please beair in mind ibat thet hrec wire plant it ini operatian
24 ijours per day, andI it wîll easily be seen thi shouldany error
bc maride in the manipulation of the switches, it siînply nteans
disasicr ta sorte o! the armatures. As no rnistakes h.ivý!
occurrd se far, we may sa!ely assume that samne wMl not
happeri.

WVe will now suppose that the dynamos m-irked i - 3 on Fig. t,

ANI) P'<WERi AT 12.;. 2SO. 500. I.000 A';I> 1.500 VOLiTS.

swstch 3 - on No. s generator is now closed, i. e. tlie - pole of
the stries us conntctcd ta grounid, anti l that now retnaîs tu
do is i<î cloise the final switch 3+ on the NO. 3 machine. lie-
fore tbis is donc, however, c,îre ib îaken ta have the piuessure the
same as ih;îi of the bus bar. Trhis is seen by galanoeter or
voltineter as in common practuce. The arrangement is shown
vcry <leatly in Fi%. 2, omitting the lower parts of the diagrami.
Ail su~itclîes are iii-rkt s Sa s ta agree with Fig. t.

WVhen two pairs o! machines are running and ut us ntcessury
ta cut in ont andi out anoiher pa.r, Fig. 2 illusîrates the nîethod
adopîcd. The diagrain se clcarly shows the arrangement thai
it ta unnecessary ta dcscribc it. Two uoe K. WV. generators cani
quite casily bc swbmched in andI the load transferrel front two 6o
K. W. siuh no trouble wbacver ; thc only prec.uîion to be
taken is ta bave ail machines daing precisely the same amlount
o! woik.

In figure 3 there are shawn four panss of generators in serbes
multiple, supplying -t.rreflt at 5o0 volts, anti also pari of the
currer.t generated by ant pair bcing supplied ta tîte brce wire
system. One pair of tht i00 K. WV. is runnung ai 400 amperes
at z5o volts, white the othtr pair is generatîng 700 .iansperes at
2z0 volts. Therefore it will bc scen thai 300 amiperes ai 125
volts are bcing supplied by eacb o! ihese toa K. WV. generatars
ta tht three- wire system, andI stîll un canneciion wuth the 5oct
volt sysîem. This, of cou&-sc is simply a modification o! a 5 wire
system, antý bas Xiven excellent resulis.

The writcr was a litile dubious as ta the successful operatian
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of tli. lattcr nictltad, but as rte lo.i a o volis in reîiarkably
ste:îîl I* tllc va rialtionl iii pressutre in ttobset 'cd itn tie liglits.
llie (>111y nertOus olbjreitiii, tu tie rutin tg of r ie mîachinte a% its
F tz 3 i%, that aile uit tire pet o it li u~lit qyst cm1 ts groîtndcd.
*I'lin in it-dl i% liarttiless%, piovidc<l 1i1 the resi oi tlle syteni in
irre (if g raunis.

If>' ak'utttî f<'rrtflg to rte sj>eciai buts of i 'it, il isili le Oi>.
itict ft ai ty prres.te ftint 125 tci i6oa voltb can le uîhtained.

ify stinily opecnbng uIl bvitchcs! ii:rked S6, S, Ss, Sy, andt
clasiîg& 4 - anîd 4 + oit ail mtacintc tue lattel pressutre can
lie obtaied. As we haîve hli no occ'asion bo far ta rau ;it this
presmire, 1 c.înntt say lia"' saine îrould ciperate, but juigitig
fronti the rtrelletît resitîts obt:tined by tire tilectiid describec
already. 1 ulon't tlîînk itat :îny diflicuit y %voutld be ex;îerienccd
wilievcr. Ir iîî:ty :îpîear t> t he rcntier th.u the ttîiethu't in
u;icraitg tlle 500 volt circuit îs rallier comiplicatcd. but when
?,Vu talke tnt,> caosîderattîîn tiî.t auuy two pairs tif machtines can

estarteu iup aind ciit in on the 500 volt circuit in iîrc mfinuîtes,
without an>' ittdue hutry, it shows very clearly th.tt any comuph.-
ca:ititî, rtal Ittiglit appe.Lr ant pa;îcr do flot arfect the prartiçal

%vorkîng us iatcver. 'lThe machincs rutntng oni lthe S0 v'ait
c irti.Lit catib -liert in on *he thtre mire tin lcss ihan U ai a
miinuite.
'Flicstet lias no k-nowledge ni an)' otiier plant except the

.îbave lîcu,îg aierated as lier the ske't'ch ouulined, andI 1 suppose
dicre are veîiv ieîv etvet tin Ille world wviîere the sanie would lic
tetuuurd.______________

LECTURES ON ELECTRICITY AT NceOILL UNI VERSITY.
loinîg is an Ondiîne ofia course ofiwelve evcning lectures

an 1.Itxri ît> ta lie dehuvcred b>' l'roft Cas, at Nfrcil University
Montreal. for tule benefit ai perons %%hos 'trcunîstances are
suîch as sa prevent themn front takin.z a reguilar course of studv
in rtet ehectrical deîîsrtmctît of the University:-

i. Introuluctory. Elctwcntary l>raperties ni Magneis. Iden.
tit)' ai l"rictîoiî.i aiid Cutrtnt Elrctricitv. P'roduction ni Cur.
rents b>' liatterits ;tri( Thertmopiles. Effects ofitbri Current.
Siorage Batteners.

z. Measteniîenîi of 'îws ai Flaîv Current. Ilotential and
Eicctroiitive Force. Resîstance. I'ractical Units and Instru-
nient!,. 1aw ai tue l>cvt:loiîment oi fleat b>' flow ai Currents
ilirolîgh Restitnce.

3. Indutctionî ofCurrrnts in Neit:hloring Circuits. Seli-indac-
litn. Farauly's Cancept ion af Lines ai Farce.

.1. Ap'plications ta tue Electrîc 7ceegraph anid Tclcphonc.
5. 'l'lie l>ynaiu Conversion t Mecluanical into Elcîrîc

Encrgy. Reconvers.îtian ai Electric inta 'Mechanic.'il Enet-gy
Il>v thr Motor. ''h Ttanforiner.

&, Tue 1Etertnl Ttansission ai Ilower.
- 'hl'lres andl Néldern Views oi MI.ignetisni.
K Tue Fît-ct au.'nrt and ils Appltcattnn. Designis oiElec.

îroiliagrit fot ýSpecial I'umpases.
.>J. 'l'lîuntierstotiisi antd the lirotrctinn ai buildings irotn Ltght.

ntng. chaungeo ai vs in tecent vcisrb.
la The- relaution betwcen 1E*ectncity andi 1.îght. Radient

Electri,.v \1 %xweli'- Thcary tînd Herîz's Experimental l'roof',
that bath aie conveyed liv the mediumn-thc Etiter.

il. Elerîricot>, as a Revc.lcer. Croolc's and the «'Fotirth
State" oi M.îtîer.

t 2. %tmierni vjew% tifrite structure.tnd Fuinctions oi the Etiter
in relation ta Ligl, 17lectricily, and tire constitution ni NI.ttter.

'rrttiîgit titi' kinctiless ut tire Governors thcsc lecturcs wit lie
beldi i rte iPi>'s.ics' Bitlding,, at '.tcGill, and wili li consînured
every Friday cvcîîing, beginîoog Jatîuaty 26th.

Tickets for ritec ouirsc. 'l'O tîscîtîlirs, $1.0o: Non.mtnbers,
$2.00.

T'he isstte of îiCkcrîs iS litîîîteti ta 200, or. account of thc size of
lecture roorn.

CONSTITUTION 0F THE MONTREAL ELEC'. AIC CLUB.
s. Th'is society, sihah lie caill rte "Montreal Elcîric Club."
2. 'l'ie abject of tire club> shal lic, îriniarily, tire advancentecnt

of iînetîilbrs' kninwledlgt in clectrical srienrc.
3. l'li' officers ti lic presidcnt, v-icc.p)resident, secrcutry ai.it

t reasu rer, also) a coiîîtniit tcer ofianagettîen t coinpased nof( icers
oi tite clib antd thîrc iîtettbers ta lic clccted yvarly Ti''s cotin-
mttî' %hall flot ic considcred a <,uoi tit uf tirc club; tire asscnt

<if tire îîîajority of tire connmitîc ta bc necessary to transact its
business.

4. Menibers to li notifieci of ail club mtiîings onc week in
ads'ance.

5. *rite annual fées of buth niembeis and associatcs, ta bic
thîrec dollars, pay'able in aci'anctr, ini instaliients of one dollar
c.îc'l, on tire iollowilng dlates; ist january, ist April, îst Sep-
tetil>ej; anud iinust lie paid wtithin tire nontît. Members two
tncinths in arrears tn foricit thiter iîcmbcrship, l4ut nia>' lc rein-
statcd b>' application ta tire commtîee and liy paymcnt oi ail

6. Nanirs and addrcsscs of candlidates for rncmliershiip arc ta
lic tanded ta thec secrctnrv in viritinx, showing thc proposer,
secoîndcr, and qualifications ai said candidates, they lu lic bal-
lotcd fur at ncxt regular meeting of the club. Three black hllhs
shall disqltii> a candidate.

7. Ture club to mecet once cver>' fortnight at 8 o'clock.
9. Trî> order of the proccedings at nmeetings ta consist ai
* a. Minutes oi hast meeting rcad liy sccitary.

A. Report of catumittees.
c. Iialloting for mcînbŽrs,
d. Questions and suggestions by nuembers
e. Exhibition ut apparatus, etc.

f Readling of pape-s
D' liscussion af papers.

q. 'Meinliers ai thc press tnay- le adrnittcd ta meetings, whose
notes ai praceedings are subject " i res'ision b'; the chairman at bis
discretion.

t. Seven niembers shall fortîî a quorum ic ,ransact business
of the club.

i . Anv iember shahl have tire privilege ci ntroducing a
euest ta the club mcettngs, who shall have the privilege of hear-
ing and discussing paliers.

82. Flection of officers shall be by ballot, ta take place at thc
annual meeting, uf whicli notice shahli e given.

13. Qualifications nccessary for mcmbcrshi.
.1fembers.-Thosc ac'tively, ceaged in anY rnh ihcdc

trîî'al pîrofession, andl stifflents in elcctricity equal ta third and
l'ourti years it %McG'ill University'

A.sociat's. -Business managers af electrical firnis, and mcm-.
hiers ai ath er bran ches ofi thle eng ineeri ng profession. Assaciates,
ta have full club privileges. with the exception af holding office.

s4. A candidate elected during an>' quarter shail pay tie fl'al
dues for that quarter.

Ai the foty.sevci¶tb aIncual meeting of the Mantreal Tekterph Coin.
pany, held in Montrea during the past monîh. ihe annual stitmeni showed
the foliowing satisfactory condition of the company*s f.nancia afl'airs:

_ecahl ............................
Offices pimn entq..p . ..t.................
Reat estate in Miontreai. Quebre. Ottawa andl

Cash. accaunts. receivable stock, etc .............

Toul.... ... .... ....A tL .. . . . . .

st.6s5Ç.89o Oc
33.487 39

212._00 O0

2779-946 46
97.3»6 96

$2.249.200 8t

Stu:eiaiere capital .... ...... ................ $2.aao.cS o 
Diviedu No. is8. p.iyabte s5th lanury ........... 40.000 0a
t3nclajmed diî'idcnds, etc ....................... 1.288 40

S 1rjAus of propet>' oi sharcholdemi' capital ....... :51.823 sç
Contingent futtd . .. ......................... e6 cou e

Total...... ........................... $2a.249.200 St
'lie company's cnly tabitiiy is ta the sharcholders (ih for thear capital stock.
(2) for duvtcenit No. si$. payable un the i5th instant. andt (3) for unctaimeit
Il vidends. as stso%%.t in the foregoing sttent. Thei exteivle ptcperty of
the company cm-mains froc (rom delit or enctimbrince of any kinit. and ils
canitîird mnaintenance andt repair by the Great Nomrth Western TeMgrph
<aomiuny as prmvuuteit for umoder clause 2. and guaranuceed by the Western
Union Telegrapti Compan in the last two parailraphs of the agreemient
hetween tie comnts 'tue oW basud of directors was electeit as follows,
M,.ssms. Anutrew Allait preuîident. Hector Mackenzie. lesse joseph. Wiliam
Wý;inwright. Henry Archih.îld. Wi'lliam Rite. Henry Vatm whilt bitr. D.
Ros Ross was re-elected sctary-treasurer.

CANADIAN EbECTr-,ICP.li efiWS February, 1894



February, 88(4 CAr4~DîRI4 ELiECTRICALa j~4EWS
WESTMINSTER AND VANCOUVER TRAIMWAY.

Thii rondi (until recentiy i(i misles long) extentis %2 umiles bc-
twccn the cities (if N'aîccsuver andi Wes,îîîinster, exclusive îîf 6i
swmîu'bcs or %i<Iinxs. 'llie galige 85 fitir (cet ciglit andI a bal! in.;
il is laid wffi 4o lb). T rulon al toaibi whicb :dunsost foliotta
tlue natural grades of tise landi, thraugîs severat mites of virgiiî
tore. liticti on cilber side willi rail Douîglas tir trers. Th~le lise
crosses four trestie bridizes, Ille Itigliest of ohlicli is 86 fect andi
s 2o (cet long. 'l'le graties on titis ra id .îre 5. (). 7, o aînd il,ý%a that the mnacliiney i îsomwcr bause 11as occabioisally tî st..înd
very severe changes of lîîad.

*lhle tigisi Of Way 11,U been slasiiet anti bsmnned tirie enitire
lengîli andî wVitilb, andi ail f.111 irres hablle tir mIl on wircs an
tiack have been cul dotsn. Cecltr p0ies 25 fett abovle grauti,
wvith stretching êvircs in bîith citirs' liniîis, andi lracitets in
the urban sections suppoîrt the trolley %vires, carry fteetcls andi

President N'ancouvernd Nct w Westminster 1Electrie 'iramway Co.

telephone wires alnng tbe couire system. A copper relurri %vire
is laid betwecn the* t'ails andi cross bondcd every alternate pair
of rails.

W 1 R .S.
Owing ta the position oi power house (3 tuiles Irons1 eVest-

minster andi 9 miles from Vancouver), a large aîîoiînt of copper
for feeders is nece.sar>) an the V'ancouver end ta obviate tfîe
lors on line. No. 4 Il. & S. trolley' tire is tised, tviih tire
exception of tire short line, ohich ib No. 2 IB. & S., feed
wires No. 0000, o00, oeil 2 aînd 4, Of wlîicl tbcre is on pales
838,100 ibs;. By means of a isetallic return telephone sýstrns
with instruments on -Ill cars it is possible t0 cail up the poauer
i.ouse or the termninus offices fromn any paî t afthbe roati.

CARS.

The car equipment consists of two Bif nl p.issenger cars, 26
feet bodies, 35 feet over ail, wîxb smoking compasimeni, fuil
vestibuleti, on Bri steel double tracits, flîîed with îwO 3o, h. p.
No. t6 Edison single seduciion motars, elcîric heatens and
braites; one Bunît combination baggage andi passenger car,
dimensions ani equipment same as :d>ove ; four firili passenger
cars, rç feet bodies, 35 feet over ail, vestibuled, on lInill stcel
double trtucks fittcd with -., 12a, 25 h. p. S. R. Edison motors,
heaters andi electric brakes. The above cars are wide andi
roomy and nicely uphalstered, andi bave carrieti at Fair time i880
passengers each. Thrme Iatterson & Corbin, St. Cath eri nes pas-
senger cars, 16 fi. bodies, on Brui truckts, fiitteti with tîwo 15 h. p.
1). R. Edison No. 6 mators. One ireight car, 23 fcet long, fitteti
with two 2o Il. p.. No. 14 S. R. Edison motors, useti for carrving
rails, ballast an.d heavy treikht businehs. The usual tower cars,
handcars, railwa-y velocipedes and a tank car are in the barn.

The poster house cantains boiler room, engine u'aom, car barn,
machine shop, store room and superintendent's office.

A boarding bouse for emptayces is crecteti near the power
bouse, anti close by are brick ail bouse, blackbmiîh sbop, etc.

The boîter room contains IW~O batteries of boilers, comprising
four 12 h . p. Do>y tuliutar boilens aind tîree zoo bl. p. tubular
boilers (Hall Erugine Co.), îo which are connectedti wo steel
smolce stacits, go anti 6o feet high rcspectivelv. A traci s run
into ibis rotti with truckt cairying four cords cf wood, from
which the fires are fied.

Twa ta h. p. pumps supply the bailers witb surface water
front large tanks sunit in the grounti, the water bas to pass

iothogl a1 500 Il. p. (<'cd %vater iteater foi Ille I.trgt hoilers andi
tdîrougir Iwo 150 bl. p. iîc.îîers for the ialîr onle,%.

'l'lie engilic raon conc,îuîs two 25o Il. p. Il ldea.l " itgl svcd
<'ogines, belîtd 10 (%, 200 killowait 50o vOlt Edimi88 rai%%.IV
gciela:torb; ttil 1 jo Il. P. îig h %ple d I.8( Bai enig mne.. bclted
t0 t%% o 00 killoWatt 500 voit Eilisîii Xenci ators lartge hiii<ls.cie
maille swùtch.board fittetl o ili the tltlual aluîlcierî. vîîlillicrs,
four Westinghous.e aîtitailnaîjc sw,îtcbes 081 îîîarble b.ics, also
nmain i hnc andi eîîual rzingt stvitchles.

1)uring six da.îy' wvatr famille in Vancouver entrent %vas suip.
phied Ioî the %Vaîncotovcr ..ireeî ralhy-y sv tcnî m iles a'vay.
giving -slow b>utiisr(* t r.tinsî.

rhli; liste cai ries ail i le N o, the i Pacimepîscigr aiti
bamgge front -sotii lieri pit% i s 10 t..bCoiver, andt dior! a %('8v
credi:îble buinttess.

he city, service of \'estiins-ter i% %cry siia:îl and titiprofiacble
lariiely 0it aLccouir of rite bcvcre grades andu nuineroît' etirves
requtireti 10 travel froint souil to norîh.

. t i,; the intentîion of thîis conîpany 1<1 cxtend thcir liste to
S:appersan, one moile t i the ;rc ,atii I Luli I slaiid, saunle
lit miles clawi tie F'raser, %%litre il %vi do ani iiinîueosc lînsi-
iiess %vth rite lamniers. 1 bave imuken ninpere readîivxs both lin
Ipotvr hanisr andi an cars tt hidi 'viii :îîpc;ur liter Ill tiîs patliert
tluîwing tic great difitence in iaad un account e.! te evrte
gr:îd... on ibis rond.

The of'mccrs of tire comin ),n are: 1). Oppenhemer. l>reitlcnt;
Il. l)atglasVc.'eien > Soi, Set .-Tras. I l.
ienlow,. aicent.

MNr. 1). Oppenheimer. the pîresidcnt, tubasc portrait, tageiber
%vith that of Mr. F. E. iiandly. the general SurYrnet e
present to our reaielrs crw bis one nf the nmast pluil)ic.%Ipiruitl,
large hemiitd mecii(if the ciîy andi provinîce. In conîjonction oulli
Iii! bmToîler he lias lîuiit up anc of the i;argest whîisiie grocery
htîsinesses% on thec cast. lie ivas for seteral yeats rte m.u-yoi cf
%'aiiCotivcr, iii wbicl, c.tpucotv lie perforiie<l vmltiable sci vice on
beliaif of the city. lis Iîîure is ever at the disposai of piuilan-
Iliiopic objecîs. As President of tic Weetîiîîinster anti Van.

F.' E. IA DY

Manager vancotiver and New Wcstntsns.ter t laetric I raiîay Co.

couver Tramway Ca., hie bas. manitesteti bis aility, and 15 heiti
in mucb esteîni by tlire officiais andi employees as weIl as by the
travelling public.

PUBLICATIONS.
l'bc publishets of the Elecîrîcat Wortd bave rettuced the sire oif the pages

n that journal. andi by so doing have greatly imprnve<I lis appearince and
enhanced is convenient handting.

Monry and Rutks us the naine of a new Canadiun monihly journal which
has Wc~n estatiîtsled III succeci The B3uugtg. Il lil deýsigtid 10 tue an
authoritaive rev:ew of unsurancr. financiai ant.oninerrual upi.uon. h
unri ni.nter is creduualile in apJuearanuce andi aiuly %ritien. 1 ic ie ce uf
subserîption S$ $2co oc year. l'bc flair Press Cu., 1îullIfflics. 78 Wcl.
linglun Street Vess. runto.

Thse tish Etectrie Co.,* of Cleveland. who are thse awnrrs osf ntnt of tite
stock of thse Trentoni Eectric Comiu.ny. 1 reuîion. ont.. have appouuird Mr.
S. M Wheeirr Io succeed Mr. W. J. Ll.irkr. au managcr of ihr cammtîny.
il is said IoIbe the -nirnlion uft he finish Comîpany to purtihe plant in a
smie of init-clai cfficieney. andi if sufficient encourageaiirni lx: obsmneti. 10
ad to t0 he plant ini;chinery Io suppty incandescrnt lîghi-ng.

An entcîpnising Monireal electrimit supply tirai ire adveirnipg electrue
fans for a riew purpose. viz.. tbai whim placcît in store winduiwi-anul con-
necied fronm an incandescent light so <liai a curTent of air es direbted àgainst
the gla-ti. they doîjiel moisture andi thiis prevrni t11e Aindo* -from bcbng
covereti with frait. Httherto the business seaian for ciectric fous bas ben
;% coinparatively short anc. and il wili bel a satis'action ta subvly films tu
kîsaw that use lias been founti for the-n in winter. -

Febrtinry, t8c,4 CA14ADIAN EtiECTIRICAli NEWS
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ONt.llIIti' TIIIC INST OIF K'.RTY MON~T11 liv

OHMS. N. MORTIMER,
*. FItATIO.4 Li îm li' .i.:

(.'r'ter Veuwcr anmd Rieuîmoirg Strtrd,.

'i*rig.hone 231M2

it - i!plini 2290

Ade.,tiina ?ir. c"i t'~-umitr on ap'ilca'îce. Order- rue adwr.ilsng shouhi.
îî'ach die, office ,,f îIvutacaî.ou. ns amer tban the iSt h day-ofthe month irnmiday
'.îsv...ttoa déie. ut ;.ut Chatje% in a.I'. le md , tadt wbeneye de=

wlîhoi: ro.i lti.th ad.et. n mi, r in,. g.pr co lance wlmh the, iimttucloiit
tihe advetitiri iiJuiit. for Chanste .huud î,ach thz 1#. a% eMtly a% the .tnd day

of il,* oth

*.The, pli.ctjCsA. Nuwtt wli lt Instist a tmt.crlbeîs In the I)ombdcn or il
Unitedi StAuc. PoIc (rit. foi S.co jr Anrnit. 3o Vents fui six monthi. Ti i
t sulicmtkito may t,. mîmitird by citîency. ia tetiteied lester, or tr, pettai oit

parab:.i tu C. It. lltlusiîe. laf, do nom aend chique,% os local bani.. unieu i
cents Io ad1ded (fo couni . diccunt. bloury sent in tuai' c.ttred letters muse bc
tendes* dûni. SuWaritniont f.oin foseign couniies entnaced In tht Gtettta t'oe

-Utnion. Si -%o pt autiun. Suh.ctiption mre payable in> àdeanos. Th4 paper wîti i
dl.cSnu.î ai eug,.tiammn or term l.id for i( to uipulied b y the. suttictiber, b,

wete no suc!, Pidettlatding exit. wli tle cntinuîd uni Imuistin. Io di
continue at recelent and ait saa<en palis.

Subécibe', mAy bave dit mailing aldien chanid a% otten as deaird. liAd
ordlm'aa c.a., alu.ari gnr' :Ae #14 as tv/f as M *e ait. .44.

The Liutheî shotti h noim ofdi the, failur. of sutacribers 10 rerrls. their pip~e
iioi.ily *it. igataoiv.

Coiregtoed.ewe i. ii.uiiid upon &Il tie. aomgng itgtim=til witirî the ocqii
thja!imr.

Ttil htN t.RtCTttAi. ?uix.W% Im.r.ti... Asi'0iNTR> li

CANAi)IAN EI.ECTRICAI. ASSOCIATION.

OFICIERS:

i WARi,il '. TSa...':icontu Eiectrnv !.tgtt Lolîjcmy

i' VtE1tti.t>N
K J 11 NSIAN.I.ecl hl.%m.ger le!! Tiephone ( on.nIy. l'oronto.

aNtiV I'CK- 'Sc FMttCAT
JO'1t N t ARROI.!. ý%c TIrras. Kurette Philips Electricai WVorks. Mulnire.i

S t.<hp.TA$IIN !riA%Utit
C. IL.MON IM R iteli-Jirie bg.li-btrAL NEws. Torotnto.

i). il IIOXMON. 4tansilton. Ont.
il A. SI AR R Rtoy.1i Fiecîe ILofittîmny. MIontrr.'i!.

il 0. FISK. Elirctat Et- ctnc t.tgh'. Conilin'ny. llirct,*. Ont.
;îEo !II.At K. G N W. rIdcgraph Co.. H!anmilton.

A ;I l N Ili. lntlrecx <a.,naittusn lIwoat Fît,, tndesritcea, T*Ooto.c
iL. il Nit 1. Ri.ASE. lie! Trrietione t omiity. %tiut"a.

t 1< t.SIRt'It. !.Pctu-et in Fetrctty. S&hoot Ur I'îacîîcai
Sciene.tort

E IL itETi i~'.1erlin. Ont.
JOIIN VULE-,C M.mnaLrr (iue'pl. G in andt F.Ietrmc ighm Contpany.

Gulp'h. Ont.
1 1110b, AIIEAR%'. of Ahratn & Sopee. Ottaàa. Ont.

N1Os'rREAI. ELFCTRIC CLUIL.

i'iewdrtît W Il. St.ss'..
Vmee.Parnmîfrt.t il 1.1.ixîtstsr,

%fonterai Flrctrtc Co.
Niomîirati Sireci ft;ttany CO.
c> Shiry i*:eMt.
s4oi Porchester Strrrt.

i~~~~~~ '.AJ'N>S.) AION <>F NI .A IiONARV EGNES

l'ir~itcI. (. !I'xi onitral. Que.
Vîc.Piatienm V.u 'try. T oronto. Ont

Secretary J li&oir of Trikde hitdg. Montrent
Gîesys . .. ttuAk Toronto Ont.

noîu Tm . KiNi. i)îcMem'. Ont.
io.Krriwi. i. kuvtciàu Ottawt Ont.

IOkO()iilt IA.%Ctt No,. t. 2.el nd end 4th FndAy rach monîh tn
Rootil t) h4etryliait Wilson t'hilltps. Piouaient .Il. E TeMs.

Srcrt.iiy i) fiaytrteet
IlAtt ToN tltAiçt No. 2. -MeIets st and jitt Fnctay âcb nvaIth, mn

hiscabire i. llai! W. Stores. t'r.stdeaî. Win. Noms. Sectry. ai t
Wellingto.n Suret Nurmh

SINAitoNt> licilim No. 3.-John lioy. Pren . Smmuel Il. Wrmr.
Srcirtacy.

IttANtfr iis lstAri 'Ça0 4 -Ntms 2nJ and. 4th Friclay <sach montifs.
ihos. PIignm Preadrni josepl 0gie. Seac'.azy. trastfold Cordage Co.

LOII itANiit No. r.-Meets inSherwood Hlilrst rhursilay a'nd
lIt t Pi.v in each itionîh.' F. Mitchell, llresident . Witit'nsi Meoidrn. Sec.
ret.try Trreusurrr. 1.3 Ric hiî,oi Sitert.

.%INTaiAs. 11stNit.. No. s.-MIrtst oit naît 3ttt l'htmacy eaýs nonth.
in lEniineýers' IiiiIi. Craig uîreri. Paerriet. juos. Robinson. fit ice-

r sdrni. 11. Nuisait ; second siepsdn.jeu idgr; sreect;try. 1. J
Vnk. toanit ut Tf.ite IIiding. treaistirer. Thos. Ryin.

SI. LA.A'T IltANcit Nu. a -Mýeet% ist nut int Tu.esday eccu m'onth.
in Mrchotnict .nsittr. 2u4 Si. Jameis stre. Matthias Guirsiond, I'=est
tient; Alfreci itour. ,;ecretairy.'30<ô Demni.. tîree, Si. Lunmegundc.

IitANtl<JN, MAN . iKAIscil NI) .- Nmets st and 3rd Friîtay icoch
înotî.1 in City lin!!. A. R. Crîwforit. Il>emdent; Arthbur Fleming.

**ectetsary.
<iUiti.e1 Ii tANCSI NO. (6.-Mrets lit (nsc 3rd Ve'ilnc.d.ty tracts nmonth ai.

7 30. P ftl. C. bOIdes. Iresident ; I. *r. î:eweling. 'kcretttY. 1t0% NO e.
OTTAW.'A BRfAMAIî. N. 7. - ÏNIMS 2nd( and 4 th Trumc1îy. ecri

iiionih. corner lLmtk ani Sparks simts; J. K. T'hotipon. 'rcticent ; Vni.
(Yltuîctî. Secîtaly.

I)btiu>IN ltAoiNo. B.-NMtS tCty 2nti '.erk ins rah montitz lhos.
Ment!!i. Secrmîmry.

IIKv)11.1î tIkAJNcti NO. 9 -%mets 2nd Ond 4111 ' %Iue'"Y C-Ich 111011111 nt
B 1%. i. W. J. Rhodles. lltesident ; (à. Steinnmeîz. Srcretary. lteriît Ont.

KING'.TON lIRANc)i No>. io.-Nlerts tw ce ench nionth oiver No. i Fire
Station. J. I)ctis. 1'eesident A. Stroig. Secregary.

ONTARIO0 ASSOC IATION OF XITATIONARY ENGI NEER.

l'îesaterit. A. E. kEUINS. . 139 tiorn st..- ToMIon.~'cei'esIet.R. DICKISNiso, . Arcunc L.mght Co., fiamniton.
Urgistrar. A. M WViCKS<NS. . 28o Ikrkeiey st.,* Toronto.
Teessurer. R. %IA(-iK. 28 a Napier st. l nilion.
Solicitor. ). A MIcANi>RY.Ws. T oronto.

Toxor'Tx-A. B. Edklnt, A. M. WVicken'.. E. J. Phillip. F. Donald.îon.
IlAust.Toi--P. Siont. R. Msckie. R. Vi>ckinson.

llPiitxtî-ki- P'otier. care Gentail Elrciric Co.
lttAT'otit>-A. Aines. vitre Vi>tetsion %%. Sons.
KIscmJ Dkvtin (Chic( Etigtncc I>enctentiaryl. J1. Camipbell.
LîNi>oN-F. Mitchell.
Information rmgarding cxaminattoni wiii tic furntshed on applilcation ta

qnv ineniter of the isOarit.

TuE anatual convention of the National Elctric Ligl!! Associ.
atton of the Unitedi States will bc helti in the civ of Washington

r, an Febarary 27t11 andi 28th, and llslarch ist.

'[im secrctary of the Montreal Fic:ric Club teports requests
from New Orte.cans, St. L.ouis aind Toreonto for coptes of by.iaws.
The fitst nanied place has stateti an clectric club on somcwhat
similar lines. WVe tistt Toronto will now have a try nt il.

A RECENT nUilIIhes of the E!cctso Technicker describes an tm-
pmovement in arc liplit carbons, an' useci by the firm af Krupp, in
Essen, sihicl .ýon:sists in satttîatinît the carbon, ot nîixing the

*c:ttbons pasic fiot %vhich thcy are matie with hongstit acid or

AN ENGI.SH contcmporary draws attention ta the tact that
manv station%, cutild l c affiord, ta change thrir tranbfonsitems
Titis'is no doubt the case tu) Canada, too, wherc the aid type of
transformer is u!sed, which is on prauîîcaily no land during the
day and probably wasting qîmite a loi of cîrrcnt I)y ils inefficicncy.

There are same chies in Canada in which electri com'parses
furnishing puwer supply also lamp rene*îîls (tee af cost. These

.4 cipanies couc! casily seille the iiornentous question ai the
.6siiiashin&g point" i oflamps by tedttciniz their prize for current
anti allowtng the consumes ta bity his Iamps when anti where
he hati a usinti ta.

AT ltcGill College, Nlontreai, a uni.îersity exctension courst
o!( twelve lectures on electricity %vill be delivered by Professer
Cox. This is a step in the right ditection. Mary an elccîricai
student, who unfortunatelv bas not the nteans af going thraujCh
colIejge, but who would bc wvilling ta study hard, bas no ch-'.nce
of sa doing, bmis lime bcing accupicti duting the ti.ty by his womk,
antd tn the evcnings aI! such sourses ai education being closed Up.

IN the case of the Mantrerat Street Railway Co. versus Le,
boeuf, whcrein the latter sueti the former for a car not stopping,
hailed at a street corner, the Raiiway Ca. we- fined nommina
dama.ges af $5.oo. Tht plainî.ff's other contention th:uî the cars
were not run frequently enough as pW their cantract with the

cywas disatisseti. The casse, hossever, will no doubt forai a
pretedent for others. Il is the first ai is kinti sshich hais carne
mii>. 1__________________

THv. expiri ai *he main patent af tht Bell Telephone Com-
pari)- in the Éitedl States, which bas just taken place, bas been
anxiously looked forward ta for tico or three years past by coin-.
paries anti individuals cager ta enter into competition with the
conipan)y in the manufacture andi sale ai telephone instruments.
In futut this competition %vill be likely to affect the prices of
telephones for tuse in pris.ate systems, but oîherwise tht situation
will probably Trrain almost unchanged, as it bas dont in Canadas,
where the Dell paient expired 5cyerai yeats aga.
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''î Genseral Electric Co., of L.ondon, Eng., spcal, of a style
of lighting by itverted arcs which they have introduced int
sorte faclorics. This system, Ivc bebieve, bas never been tricil
in ibis cotintry. The ccîling and walls of the machine shop for
instance must af course bc 'l'leised Te ligliu 15 thrown
an the ceiling by a strong essnel reflector, thus being it us said
prfectly dmflused throtîghaut the wbole shop, the lmght being
good enoutgli for cvi working at a lathe.

IT niay bc inicresting ta sortie ta knaw that incandescent
Iamlps *nlay be artificially colared by painting thetn with col-
ladion in wbichi has been dissoived anahine stle ai any calortre-
quited, using a camel's haut brusti. ht is bettcr ta have the cur-
rent on the larnps when ilicy arc being painted as the slight
heat belps to dry the Innishi quickly. Ths wauld be useful
for decarative purpase% duting thle hoiday senson but the color-
ing is nat vety lasting. rsîn îsomie difficult malter, but
a fait imitation niay be mnade by dipping %be latnp several limes
mbt a strang solutinofa Epsaon salis.

Il- is saisi ta be the intention af the Dominion Govetnment ai
the :îppraaching session af l>arliamrent ta introduce a measure
provithîng for the inspection of clecttic meters in the llame mari-
ner as gas meters. A delegatian carnprising MNr. C. Becrkeley
Powell, Standard Electric Co., Geo. T. 'McDonald, Superinten-
dent ai Fire AMarin, J. W. NIcRae and A. A. Vixon, Chaudiere
Electric: Light Ca., Ottawa; Fredcric Nicholis, General Elcîric
Co., Toronto ; D. A. Starr, R. A. Ross, Royal Electric Ca.,
Montreal; wvaited upon the Controller ai Cusoams a few days ago
to utge the passing af a mensure for ibis purpose.

TuîE position or an expert in the eyes of the Iaw appeats ta be
atnenviazble ont. The Niagara Cataract Construction Company
refuse ta pay the accounst ai $ioaoo rendered by Prof. Rowland

ai ,Jahns Hopkins University, for services in consiiceing and
dcî'îing plans for the construction afi .dynamo af 5,000 h. p. ta
transmît clecîric potwer framr Niagara Falls ta l3uffalo. The
company, offered to pay $3,5oo as tht outside valise for tht
services rendered. Thereupon P>rof. Rowland amended bis
account, charging $15o pet day fur the entire pcriad ai service,
viz., six monîbs, and securcd a verdict for 59,o00. Who waul
flot wisb to be considered an expert?

OuR contemporary the Electrical Engineer desc:ribes ai sarie
length a plant installed by Donaldson & NIcRae, a Blaltimare
firni, in the lIhatitnare afficesof the Postal Telegraph Cable Ca.,
cansisting ai storage batteries ta take the piace ai the- usual
gravity celis. Motor- generatars, *s is truc, also dynamnas, have
done ibis wotk perfect!>', but we doubt whether the starage
battery levers for such work is reliable enough. The celîs arc
new unes also, and it wauld be well ta wait the results af several
monîhs' tests befare takimig this as a criterian in other cases.
Messrs. Donaldsan & M.%cRae laim Rtent things for their new
slardge battery, and wlmile it may be quite true, yet theie have
been su many staraRe batteries risc with the suns only ta go dawn
again when it sets, that people may be pardone.l for being
somtewhat skeptical.___________

A MONTRFAI. dispatch publishied in the daily papers
last week stated that the Canadian lacific Railway Company
had det,îded ta substitute the electrîc trolley for locomotives on
some divisions of ilitirtonad through the Rocky Mounstains, and
that the contract for nintors, etc., for th:s purpase had already

; beers lct. As the resuit ai persanal enquiries miade by aur
agents in Montreal, the ELECTrRICAI. Nrw.s is able ta state
the facts of the case, which are, that the C. P. R. înan-igets./
recently sent one of their engineers to the Rocky Mounitains ta

Inbvestigase and repart an the feasibility of using electricir>' for
this purpose, and be bas repoted favarabl>'. Should the experi-
nient be triedt, it will be watclîed wiîh world-wide interest by
those intertsted ini tht possibility of electricity superseding
steam for railroad locomotion,

IN4 a tecent issue vie tefetred ta the fact that the appe-il ai tht
Consumers' Gas Company, the Toranto Elecîric Light Company
and tht Incandescent Ltght Company, af Toronto, against the as-
sessment levied for the first une on their mains, wrires, pales,
etc., in the sîreets of Toronto, was being argued belote the
County judge, whost decision, being final, would fin a pre-
cedent for the guidance ai ather municipalities. The argument
bas resuitcd in tht case af the Gas Comnpany, in the. confirma-
tion ai the assessment ai hall a million dollars un mains and
plant. In thc casc ai tht Toronto Electric Light Campany and
the Incandescent Lipht Comupany, af Toronto, an agi cernent %vas
arrivezd a;, under which these campanies bas consented ta ani -s-
sessrnent Of 550,000 each upon their propert>'. Under a by-
law of tht city, machinery and plant of manufacturirig zaonpanies
is exempt fram taxation except in the case ai companies wbo
htild franchises from the city. It was ci-airnd tir the assess-
ment conimibsionser that tht clectric companies held ciîy fran-
chises and were therefore subîci assessmenî. The companues
disputed the carrecîr.css of tht commissiontr's interpretation
f the word "Franchise." They contennled tht word ta mean
permanent privilege conferred by the city, as distinct front a

contract ic-inable ai a stated tine. [si Ille absence ai aîîy
authoritative clefinition ai the wor(l, the. compromise tîbove niea-
tionedl was agteed upon.

MOONLIGHT SCIIEDULE FOR FEBRUÀRY.

Daîîî of Lilt î \iltii No. (if
Ml>ay a l ~ ,k. Ilotîrs.

.... t'. Nt. 5.30 ,NIS. 0.aa 12.30
2 S- 30 s. 6.00 t2.30

3-s 5.30 s. .(00 1.230
4 5 530 *, 6.oo 12.30
5 .... 5.30 s. 6.00 12.30
6 .... 5-30 s. 5.50 1 :.20

7 .... 5.30 *. 5.50 12.20
8 .... 5.30 s. 5.50 i 2.20

9 .... 5.40 s. 5.50 12 Io
Io .... 7.30 s. 5.50 1020
il .... 9-30 s, 5.50 8.20
12 .... 10.40 's 5.50 7-10>
93 .... 11.00 s. 5. 50 6.50
14 .. .. 11.40 .. . . . l
15....... ......... *. 5.40 1 (.00
s6.........A.Mi 1.30 s. 5..I0 4.10
17 .... I 3.20 .. 5.40 2.10
18 .... No liglît. No lîglit. .

1 () .... No light. N o lighit. .

20 ... No liglil. io liglit. .

21 .... 1'. Ni 5.40 tP. M. 8.30 2.5o
22 .... 5.40 , 9.30> 3.50
23. s,.. 5.50 s.10.30 4.40
24 .... 6.00 8. li33 5.30
25 .... 6.00 A%. Mi. 1.00 7.01)
26. 6.00 's 1.30 7.30
27 .... I 6.<x am -. 30 8.30
28 .... I 6.)o s 3.40 i 9.40

Trotai, 2.0620

SPARKS.
'lle 1--ththridge & C.ardtstane Telephune Co.. l.ethrigr. N. %.V. *aru

secktng incorparaton.
'l'bc Carberr elccîrir light planus. owntmi zy «Iliotas Oliver. is reporîed

to have bern àeired by te shei-rff.
lThe I3rrsais Engîne WVarks Ca., Toronto. lias bren qr.ted provincial

incorporation, wiîh a capuî.îi of s300.oao.
Mir. F. W. Moaunt. stcretar> or the eiecîrqcal depurtme nt or the St. John,

N. ML, Gas Company. has. imbenirît mn lthe Unite-ct Stait a device for sccur-
ttig î>er.ec regulatmon of autonîatic engim w',en rin in pairs

rhe contc beîween the, cmît of Hamnilton and the litnilton Electric
t.ight and flower Comupany viiiI terminale on the firsi of Sepbcîtwfir nrxi.
The. city authoriiîtes are taliing of pusrchasing lthe necessary plant tal do
ilicir own tîgbîing.

The Bloardt or Tracte af London, Ont.. appointeila conîmîitiee ai a recrnt
meeting ta wvatt on the Cauncit and the Szrct Raiiw.-y Comnpany lAith . f
vîew lt Secuiring the Substitution of eiectnicity for hlorse power on Ille Street
raiway of ihat ,ily.

Mr. F-. V. Hedcnbutg. su perintendent of tht, Canladian (jeneréél Electric
Cortipany's lamp works ast N-antlton. was reventiy umadei the rrr'mpîent of aî
couple of handisonie prescrnts front the enip!oyetcs of the factory. exîwersstvr
O!t their apprectattan of bis many admîirabîle qualitirs.

A convention is saitl ta have takeni place at St. Cathtarinesa ifia days ngo
bewte sante Btufflto gentleen and thc proinuiers of the liamulion.
Gimsby andi lteanisvittc Ra.ilaay. tn relatton ta st c renie for utttirng for
eiecmnicat purposts the Wasîe pawer ni then Decew l'aIls. near St. C.t irnes.

'Mte Roay ai )Elecîric Co. is Iaid to a b inging suit agatnst tlle Mu.1nira.i
,Street Raîiw.îy Conîpa ny for $27.626.07, Ille Antoint O! e'xlpruse. to wlich
itle plaintiffs allege ihry have bren lait hy irason aI int'rference wmîh
their underground return wires î,y the plaeitg uni,-rgrottnd o! t Street
Rattway Canîpany*s retorn wires.

Froin somne carrc-spondence recently aPPermna't In a flalifalx to'per. therC
sea ta have sprung Upa i fud betrn the .-lcciitc litgttng ccttmîsi nyanci
the telephone company ;si Truro. Nova Scot-a. as a reittît of whmch leY
former have gonc ia thc teleptione business. andi UIl latser are salit ts, ta
prcpairtng ta furnish clcctrtc liglit. %It-.nwtlte tcilttzens. as u5ual. are
irysnc ta squeeze aIl tbcy cans out of bothcmats

Notice is given ibat application ai be tmalle to ttc t.egfastive Msent. tV
of Birittsh Coalumbia. ai îts next session. fur an nct ta incorporaue a cactî;ony
for the purpose of acquittng ail projterty. tbath teat anit personat. teils.
rtgiis. privîleges and franchises of te Vancouver 'Iicrte i<adway anti
Ltght Company. wita power Io purchase or lease the propetty ands fran-
chies of andi amniagamate with any alhite railway or ligitis canîp.tîs.

Notice is given that appliction ai Ie nmadte asl the rSxi sesuan of the
Dominion Parlianieni for an Art ta incorpormie II 'l lie Niaîgara Fails Hire-
tic Raitway litidge Ca. .*' ta bailli a Ibritlge across tlle Niagara Rivrr i
sane paint betwerr. Niagara Falls ant hr whiripool rapids. anîd tu operace
thereon an eicctrîc rautway systtni. vlith paveCr ta connect %%ii, bit e -ccric
rattways en bath bides ci tce river.

PERSONAL
%Ir. F. fi. Pidgcr. jr.. tvito is well knawn in CrIn., f ram bis long con-

nectian wiii theb Rayai l'iectrie Co . of Montreal. ha& rcsigneti las position
ait supeniendent o f the ltghtir departnient. andi accepicrd that of gaircral
manager ai the Montnmorency Elecîrie i'ower Ca.. af Quctice. 'lis coin-
pany is.laugeiy incrcasing the apAcity of lis systcîin by the crectian o! a
new station ta bc equipped wilb new nîachtnery.

CANAIDIAN tiLtCTAICALt NEWS
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NOTES ON THE THOMSON-HIOUSTON ARC DYNAMO-'
IlW JAMsèl iterNETT.

*fiie slynaif tîtes ira tise »*Iio.mmsom. 1 luutisuil Syis-mi of arc iigittsg as tise
resait 01.5 lupi sertes of rtes;rtinieitiilg. coYs-fintg a rittiçe of 'r.iS. %no tu

1 85. ivineilm.iity iîrugstaim effort% of iroleîstr E.lihu i isumts t f
i>bisads-lptii. l.A , und Lynn. %fasL.

Tise miachsine a-, i stimuLa to ciay udom not liscair îîîssd resensblance tri thse
s-afiser typwa. as Irs sattu tusise a crat osmtourst o! iaiSr ands gixittakmng

rsCamc 11mis Sesn dcrotemi tu mt, Jtmmsjtes mis dsigis is.tve blrs tis, .uise
qunce. *1 Ise resait lias fretsi. iscasvr., tu sîmake si tise fuîetmîust airc dynsnmi
mn tise eori lit Isle périrait tarlle.

'Ilse rflisetits y O! tis ImuslItitt 1 mi1OU 8bou ,u Ai ftoit i4a. taltt Il i fit
sioglst 118maf .m8ip-.tt iniiîr luit. but is a Iigi teimîsoui. opsras cartssii cuit
dynamo c-! Ilima type. tii agsp.tritly Io%% fsigume nctars frts tie sit.2ce
rttuiri-il iy imagmlîed ttîsUh tbt sansi 1.1ig tiliuit Is me 01 tise

5. miaiuis-u faimi is. *licer aiit ilsmsr tshte iseisis811 amndt isle o5nng mgi
Isle crostta. ni-tea.ssy Iu $:t stilit irt ps-m mlsii-y sIterdi. ~rl, s-xloit. tfils
rmile. <>îimrr iestil% ;aie, tisas same fi-id itarntb i e ai s-att trollt. >! lsaw
pret teility. air I lle ie Iimîmmi of 5 ab %oim rrteiis. amnd ai flie fuist

0i tis ltsit r uprturatrsl at fl tls. otiser casais-soi ntfficirnry asic
s-gil.tst-uýi. J ie.ssy lm.ilaage o! issues 0i fors-c, ainsi tise fami îIhAt tiseatsittr

as sho- t rismiîe. sor a hirtr Isermaîl at caM rryssulsstmum. os exaissîd Laser.
.sii teiucr tise rtiictî ftautir.

sisecea% .s pruseil iv si% crinsu- %aile. cvinpsstrms autisorities statini: timam
Veaity hli tlle arc tigistmiigz mi ste %aos h, <ons- ly glas% stysuatiso atid tise

"sanie isl k o! aie lâusisu. i lu-me s-rn lis- aie doult lilas isese tiisngs aient

t'la 1.

ampiy consilciesi Iy Imle dsisgners. ansi lisait tise oacine ès tise niat
eccnoricai on tise tisaihet on accourt Oif is praslimty of opeacraimon. and

comp.tr-ive fres-iuîsu frmont troule andi repatr. ilhougs of a sont-eai
conitîuieti mi-sigm. it oniv rerquîtes a Lair -umosit o! attention on tise pars
of ise aterdiant. %héchd i iisit say ms nos ilRAys asrcurdesl it.

Wea~ wii nus% pais on ta tihe ptttîcipil <ratures of thse dynamo. whiicht are.
thse tbrs-e paît contutmter. tise attire cuit atrîstture. tiseatutomnai rerguhatar
and tise auto'natse lbioser.

Tise cosilsutator as oif stsr -. sr stssulats- type. andi consists tnaî,nly o!
ibrresegments. sttaliout la* gapli-tateen cacs. TIsest.aremaieofx..a
qualaiy coppe. Tise conanecitans art tcadsiy sictacises. andi tise segnirats
sire nunsieacsie Io prirvent nisîstakes, mn eonnecting up.

Tise atrnaturs- i a -stickrr- for a novice. and-itn tise eider type, tise
wtntîng asii iw-s-mtr--.tacmtmnr (ront tise ptîiey ends iront a common
juneato as sisoan min Fmg. i. andi sourisi oser tise iansnaied iton cors- and

isiles %%umtssrat is tise bitlits in isre mnin disions. Eais division
mappro mnsaiely ian? apari ihe tuindîng ms dons- mn sus-ba a mnasner as to

mulle racla m-i eîcctricahilv equidistaîsi (coin tise tron cote, Thsis as ns-s
baîy. ai ai m-rtain possitions of the artasture. cus arc placcul mn pauiel wtt
one aloimier. and i njusimos iseting as tisss preutr-d. usai sensaloticrasse
cotse. Rn tise lattesi type ol armature nu.nu.sc-urerd iuy iis eomnp.ny. tise
windisng takes thse fori of a (;ramime rang. round-s on tise outiide. se as to
closeRy aillie 10 tise Cul) sitpeti filds. wimei are retainesi. Tise opposite
cuis anc connectesi togetir. of coursr, andi tise coils are tectAriguisi in
asuss-aecin -ctî mn tIs D type. 15 layas des-p ans i Ilu% ares % idie,

Thss lirc fielsd on mn aist cait atnd ns-n tyMe. lu7 aery israay andi aisie tuutas.
ing se. Tise s-esutl.stion tof ibis u'inc atunsaius- ta excellent. ansd is con-
intictmn faeiiiates tic rs-pmmng o! a sîsmag;etl part.

Tise machine as sectes seotnil ass %houo m n tise daagransm a sibi is pro.
i-ides! lor ihtou esrcuitng tise arnatur. %isen ue seant te suai sown tise

dy-=namo This mias bier wày thita o;-mnC itme caru: althue biari t-d.
as b, doitsg ibis. the susiden dmscbange fronts mise fields =ny perfict tise
iniuiasi.on, tvta spoti Nes rouchine. Tie Royal 1-lemnc ('oetspny pros-udr
annibrimts- muismei il v-sry Ilscall. R %hmr sc il s a ertaisn numsaber
o! bayera, of tise sindîng on aose fild. andi tises inerras tise ranZe of tise
rrc-gtitor- The fsinctKn<s of tise blorserr aTe sts-deal wie tise ùltsing
beishmes cisaracmaimc <of ifais dftarn. short circuit anr as-tivc ctil. %lsen

*Psaper rt*ad Wt-, 1fr M=otaars Eisa«nc Club.

ibis ooccurs. a knifr.ike blit of coisi air as delaveresi ai thse gm.p 'stire the
sie as establiblitd. the resuit bérinc tise rupture osf te arc.

*Ille autotsamiec megu-iior là the %ety sout of tis systens. ands te si. te a
gîat extesit. stae maaet> of Isle 'l florison liiauston systiît of1 flic h ii g is
mélse. A reice ts thse ds.îgnm tiii sisow its opebératios lis <sanction%
msmay bie ds-scrsissd osi r.imsînR or iowersng the eiecîro-istsmmve force, i thse
terminais of thse dynsamo. mn tesponse Io itmîcr.eases or oshuiseame In thse nuits-

bect o! taîii oait aise cicuit. or ci changes Inî tise iet1gtb. tund consetuint
re1ssîiasnc-of lise asi iisrn l Ill lis .srs-iimîowîsofi, by besi*g shsort .cictsiesti,
as ms usssatty the tsme. Isle cuitent msrs.iy6 6 sisîre for .n siooe,.snodle
puiser latsp andi 9 5 amîspesesb far t 200o çanstie ibu%%t I.%mtîp> becetusses i
ceissie. atnd tlté- iuroàts-l il (seie sarm minses. Tis eptasus tme siver.
susounîs-at sateli. aît tise Isuk ofltiser urremsi gtstis tiiosagi tise ;soaerftmt
conruiti g st:tgmit 1l1s. mmsmmacct %% its 1)tt0poiuztt.tlly itmti ensi. str.cts
a cait iron rniîatssrc tsilo i. a..ndl lîy maîans of ssn rialsorate set ol chirs

usoîk. il titre tise 4Im t-les set tamgntialiy té) tise face of tise corssmmutsor.
la ismo teadmtsg itris> brtsisr asie nioved asoat flantin tes as fast as

FIG 3
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tise tIIIo* follzwing*' (sssir? bruélhcs. Tise resat of thais is tisai thse most,
aactiv. ctil on tise armsataure e-. sooiner cult ot of aiction. and put mn paralli
weish a atenker une. To, prrsent flsckcasng: cf tise lîgiss a dsib.poît fuied
%I suis Ci7 cetinc. %- èssed ta d.stspess thse rtgtiatot*a nsaovenîenns. A cAibon
shunt 1-. oi about tise sanie ressstaincc as tise niagnet referred to. ms inserted
in thb imci to prevr-ent mjunsous slKnrkang %bei ts itcis openesi.

Dsagr.smi î shows tise bebaiair of tise csarrent durin, onie revoutiors of tise
arsoature it %silt ir nottesd isai tise honrs fat) below ai-to six tise- dsarint

ecs- revusuion. (Thism at lfull io.sd orn a te igiit i2oo candie poweer
dynanmo). Tlisa dils**mi tiseresuit of tc-ise isicircut casusesiby ihe arc.
iittsecçonsnsut.itor. esblortnentsossed. lite polaîity o! tise fielid satgnts1

as tisen reversed to a cmrainr extrait. fcmi oniy n ,hori ptricd of tantse. saiie
tissu depm-ds a jzz.tt dent. of cours.e. on tise condtsctiîity oi tie arc aîd tise
%irrgsh antd rilectiteneas of tise air lait. îtsas prubably tise tesason
tilas nicisine wli flot run scparairly excîtesi. No injursous effecis occur
fronts tis reversi.a]. ne y liromnR ai tise diagrans Nct 3 i w Il bce seen tisai
tise arc,. of tise spare los-s by lise slip is practicaiiy ssi. Thse sicadltng
poser of tise Mge sast-s cf casi iron ti tise fields of a srries dyramo. giv.
iiîg intemnittet or riuctuating cartrnîs. as wl knosrn. Cur'ee fate hor
pluttc-d. contparstsg carrent %%thi potnisal. siso%%tng. a rniarkable smtlarsty.
%I ici ts attriuted Io tisese Large fildi.

Dsagrams 2 ilusîrates a section of tis field.
1 ilinla tisai a few remarlcs as ta tise running of ibis plant ntay flot be as-

tray. The cor.siructtan andi ths"e o! ibis dynastise siaulsi lIe steli unrer.
stooi Imy tise prson in cbhArçc. Mcaiu trouble sili be as-oided by tius andi
if trouble sisouii isappena. si camn breai once rremedird. On sîarmng ip. tise

trgutator lever siouiti Se Ctrat ss-. N<as fjarsoas flecis cantisesuai m
a short cirs.t isappena te lie upsn flimc hile, as tise brasshes arc collectinR
ai as penoti of mniimoti aclssîty. Groutis sisould tim car efuîly .ivutsded and
ftrqsenilvctest-s for, lis a ispot aboulai net bc aliosees to &et tuo sisfi in
sit acin. as sthersn 12nips re sursied off caibee ai tise switchbbard or on tise
fine. an esceas of carrent% sili fioa for a %ile imlt tise regulator reduces si.
On an ortlmnary arc circuit no tatd elleci seoulti rcsis1t. but on al ne %%ih

disètribsator boxas. :and incandescent Ilampa in aeispule.the luinps are
lhabler ta be ds-atroyc&d A his-l altcol addcd 10 tise glyctritie tLiaaly tant;
the desir-s elci.

Flashing ai tise corimnusiator is oft-u a source- of trouble. on th;s dysarnio.
andi maty cs-r front a sîaie:y of cstisra3. su-b :as a u;rge andi aadden %aria.
tieni of speeti. tise conmmniar nlot being set arigisi ai tise stan. or a b$ocm=
osut of entier. Tisese arc thse mos% frequrni causes. A vutg tnmy flot %.cxI
froely or ;s ccsrn urs, s-s-.iI. andi poamby tise air jeu is net direct-s te tise
rtg>at point. A sligis. hmiing of the commutabor crtv rirrrrdy il. but libis of
course ta saupposeti to bc sel aigi i n tibelastwT b-fore slsippusg. andti t
bce changsl cafter iben. hi shbouit be borne in nuinti that sllfing thse cocci-
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anutator not has the sasnie erflect as rasssng thse regasiatoir. lIn thse firsi case
thse bru.5515f luive tise saiir reixtions to cais laotiier. asnd an tise latter they do
noL \%'ten lsrushrS sire put on thse dynamo. shecy sisoulsi bc set cxsitlly tui
guage. vr.. 4X< inchte> (toli tse hldier. After tsiang for s~orne asiue. tihe seg-
talents %cvariabty hsave ai holluw na-ar the gap. %hicis ào(ten a source of
trouble. througii the tîrusiar beang tua0 springy: ,un etsy atau prictia
resnedy as ta in,.ert a picce of coltusa w.aste underasaath thse haRder .sand ovcr
the brush. wcdged ln ligilsy.

l'hi thire le.sd wira-s auuicit Coat ilrougi the SIial ftroas tise ariLatie
have d:iteresst colortd brasded covefngas. vii., ted. white and bluc. wrhich go
Io segnirnts niarked 1. 2- 3. rePecsaiy1 Csre naust be taken so aeturn
ttitî lai their proper plasces, as restauts trit eiaita sr a h.utto
by tihe dcssgsser' IÀ.aose constacts àhouisi be guardesi agiaist. and tisougit
broadty sp -.%kisng. contacts un an sarc circuit do iat acq~uise niuch car yîsagr
capadaty. thert arc onc or tswo wicha siould be gu.stded agsssnst. One as ilie
triple tssndsng post ast the end o! tise fttd. iatrked Il un thse ds.sgissnl. Ast)-
resistance inserposrd hese. h.ss star resuait of cuttane out the large aissagnt.
anmd tihe rgultaor masauflt wtk (rttti tis cas. [lie carbon biins niay
also be dasnaged.

Ontly the bcsi minserai oit stsould lt useul. rsMivally in tise blo%%cr. whicre
thin oil must b.- useat. *lle g.îuze trare a it te init of the lisower. sisoutat
be frcajueatty clesaneat frontîsstpueîîes.

ln conctusson-a carelul »tudy of eh:, dyn-amo wl/Z rs-;ay itseif

QUESTIONS AND ANSWERS.
A correspondent asks:
z. What proportion shouid the piston rod oi an engisse btc tai

the piston?
ANswER.-The probie is anc upots wlsich there are difier-

ences, af opinion. A little consideraîson wiii show the diffacuisy.
The load is on the pistors, and the res.sîance is ai the cross-lie.-d,
hence thse length shotald be takens into account. ilen it is flot
cnough that the rod uill nai break, but il tssusi flot bend.st alil,
for if it dots it wili Spai the pa.cking ai the cylissder gland. in-
crease friction, and do ather niiscisicf. Tht ssatersal aiu shica
the rod is malle is subjecied ai onet ime to a pulling sirain ansi
the next instant ta a comprcssing one. The iaiiowing. is how%--
ever, a good sait rTait for diamecter of piston roti:-For a
wroughi san rod, rnuiîiply the diauseter of the scylinder in incites
by .os8 and by- the square root of -hc highest steaiii pressure.
Example -The cylinder is 3o inchtes in diameter, andi tise boiler
pressure zoo ibs.-wiaît shcsultd bc the dinuacter of at wrought
iran piston rod andi of a steel ont? IJy thse ruie, mui:iply 3o b>'
.oiS and b>' the square root af too.-3 x.oiS x to= 5.4 ins.
iLameter. For steel, -nstezd of.oiS, use: the figures .052-30x

.052X x o=3.6 inches, for a steel rod.
2. What rule can 1 go by to plan out tht crank pin and cross-

head pin of ans engine?
ANiSWER.-Tlst craak pin in a single crank is like a beaina fixed

in thte ont endi andi tht issas unifarmly dastributeat, or as nay ail
corne on auter end. fi must, hotvever, he suifficierstiy rigit flot
to bend iun the slightstîdegace. Tht following is a salfe ruleand
will gîve rallaca larges sizes tisai aie sssu.slly found, but as sttans
pressures anti speeci oi engint are increatsang, il %toit l>e faunsi
necessary ta ancrease size of crank pan.:-For liatisseler of pin,
nsultiply dL-tmeter of cylinder by .o2anti by square root of highetst
sîearn pressure. Example :-For 3;o-inch cylantier with sicain i
zoo paunsis pressure, wh.tt disasuseer shaulsi the crankl pin be?
3ox.oz x so=6 incites. The length ni.sy ttc varitd front about
sanie a di4rnier ta ont :nt a halttintes diarneter, but ihcdaas.i-
ticr andi ltngih sitoulsi bc cbevketd by the following Incthod
Tht total presstare on the pin must not force out the it, andl ta
esssure ibis, tht pressure must nitt exceed i 2ao ibs. per sq. inchs
ai Surface. In tise example, a 3o inch cyisnctr with i00 lUs. per
sq. inch on piston twill exeri a' Pressure 0i 70,(k% paunds on tht
cranl, pin, antd thai the pressure shal tnot excees i 1200 paînis
lier sq. inchs, 70,6S6 divitlcd hY 1200, gives 67.-That is, the
dixmnseer of cranl, pin multiplidit b>' its length. should give 67.
If tht crank, pin be mnalle 6-irach diatxir, %bens ils length shaulsi
be so% inches. fi wouid bc better, howcver, ta increase the
diamecter 10 SaY 73ý inches, andi ma1ke tht iength 9 incises. The
cross helid pin may bc smaiicr than tht cr.tnk pin, as it is issuali>'
supporterd on both sidesansi as tht motion is sa much les% the
oit is nol so ready to be fotced oui.

3. Whaîamouant af surface ai the cross heasi should bc in con-
tact with tht g~uidRes?

ANS,'k"i.-The pzincipe litre is. that the prtessure on tht
gtuides shouild not force oui the Oil. The pressure on the guides
varies sinib tht proportioate length oficonnecuîng Trtd, tai crtnic.
Short connteting rosis Ihrow a hravier pressure an the jzuiales%
than long ones. Tht pressure may bc -sitasnated 10 vary irons
onit fourth ta anc cighth of thetiotal pressure on tht piston whtn
at te mididle oi its stroke. To find tht aten of slidin suifa ce,
nsultiply tht area of c)titiler by thetaverni:c steaim pressure, an
pisior,.and divide 'b) four. Th.it will gisvc tht trals pressure on
tht siiding surface ; then by allcowing.about too lias. per sq. inch
as a suitable pressure the arca is just ont hundiedih part of the
total pressure. Ini saine locomotsiv'es tht siades -are so lairge thai
tht pressure amnaints tn on!>' 4o Iba. per sq. inchs. Tht arger
the suxiface, tht less Wear therse ivil bc.

In tht Vecenîber number of tht Et-lcRic-at. NFsis;, Mr.
J asepli OgIr. af Birantiford, Ont., gave a description of te heat-
ing s)-steni in uee in tht flictory in which he is cmploytd as en
ginter, andi ask-ed for an expression ai aur opinison as to certain
proposed iînprovteins O ur repi>' Io Nr. Oglts inquiries was
also publishesi in our December number. Wc have since re-

ccieitl tise following icîter fraist hast% on dtis suabjeci . En.
clased yoa 'raill find a rougi sketch ofnitir liseasiag ste . Silice
i wrote )-ou, yau wili ntotice we li.as't cisanged thec 4 sas. lacacler ta
a 6 in.; ire lanasiso thet header t:apptd oas bousi bideb suith lt ive
s !4 an. pipes, leaaiing arcuaid tise f.tctitr% ta tise opii)àte side,
ilese catch iialvang a separate 2 tin. <tnp bolt niai>' faor a1 leu fret
iviiere tisey are contie.d anid tend the rentastsdt-r of site sua>
titougli oase 2 in. Pap~e. \Vsll yot kindtl>' exiurcs> vour opinaiona
on thse chaange. If ynti tvoulci staggest ais), iasrtlset chtange, kmnil-
iy e<lisa rtalI>' tse reasotas for tise s ifte a ay.

A.eNWEit.- Mir. <)gle liab lots 'tt carraed oat tite correct>'
Our foramer wuestiins. a. Osse stas. aater supaîifies tise Iwa
colis. A beparate tiadues £0) c.t la %ould aitsve bca'n better ansi
%vauid have esabied lits% tu> contrli tht asntant oii steain goinx ta
ecdi.

2. Tise returns shoîaid flot ht- jaincd tagetiier, bist shaulsi be
airopped dow:si as s-ertically ai; possible.

3. The returfis shouiti not disch.tagc inta tise liater, Itut tssaty
ttc led muao a Iow tztnk front wlaici tise %vaer sia%- bc lafiea.

4. There sisoud flot bc a risirsg Pipe fronti tise rettaras, cier ta
ta tht air. 1,1 a wveii proptsrtionrdl exiiaust steatîx leatssg coi%,
there avili bt at tintes, a par-iai vacauni, tisat is, tise pressuse as-
side the ctsii uiii bc beiowv attsssplteric î»es5ure. lience ta gel
tht wvatcr discisarge frotn the crai, thse rcttn lispc imssus bc ltst
down, so dt iic ise ght ai %valtr miav avcrcasiie tise resi.%t.tnc
offered ta the discliarge by tise dafférCcc ini pressure. For Isle
saiase reasozs ;sii connection betteen tise aiitoisîsiie stnd the te.
tor Pipe shauid bc avoidleti. anal tise rciurn fronts cacis coul
slaould discharget isisier wvater. Tiscre sisouid bc a valve si ihcý
sieasn ireader endi ai cou, sa thsat uvsera engine as stosîeil, b>. the
opctiing ai this valve air ina>' bc ;tdissttcd tai se csil, Ii inssike
suie tisai ait t water wii ttc disch trg-ed befare tise teiuperaturc
faits iow enougi t0 freezc top tise coil. The psipes siîauld have -a
gond I.sl frant tht steamî esna to tise discictrge endl.

ELECTRIC WATER WHEEL REGULATOR.
The accampanying illustrations rcpresenits tan clectric device

for controlling tht speesi of vatt-r wtriles. Tht device consssts
oi a regulator, a lisigh-specd engisse goversior, atîd a grarsi>'
battery %villa ais carcuit. The reguasor ss strang enoagin t con-
trai tise );.tics of waer-wvheel, andi rectives uts powear directly
froua tht triscel. Il as :aino5 s stttive sisat the batte>' currcnt
wviii cause iltu I ct upon the gaies. Tht eng-inc griveriios as
simpiy used tas indîcatoranti as tht pointer ri-;CS or LIAIS %iîls
the slightest variations af speesi, il tauchses a contact Point, :t--i

hi.v.' alî. tATES asu ;as-s-'a

this tcegraplss tise sgulatar which .%.-y ta niove thse gates. Tht
cngine gos-canas is tlw-4ys belitci Ia ste shaht to bc gas-erssd. son
ihat vatiations dise ta tranrsssan do flot affect Ilse drsvest tma-
chiner-. There is na ]amit ta) tise ist.tnce tiat fla>- bc between
enagine govcrnar andi the regulato)r Rt us claimed tRial la> sîtan%
oi switclses. perfeul control ai .% bc-l cars lac liait iront an>' Isassfl
in or out oi plant or iaclory.

Nlessms Wns. KCennedy> Sx Sans, ari ()uen Saunai, Ont., %%io,
aire thte a:sacsrr anal vcndoi; ai itis dit-vice an Canadia, ini
arasisr ta aur enqtries carsccrning s, Wvratc - We have bt-en
svaiching tht record ofi tee governots foi tht lasi %%%o or tliste
years anad feel sure that tlsey haave ira cquai as a wa.ter-svhcrl
regulatos, hence tise reason for aur talzing holaio ai hens. For
eiectric work, su-e fled sure that they 'sali gave sat;tisfaction and
greattly improve thse service %,.len the motive patter as uater.
Wec give itiri> daty%' trial ai tht machine% -.%lien thty >re
placedl b>' us befare thirer takecn offar hands as a guaantet
that tht>' nili do thse utck. We ar= fasîing ont ta the svaiter-
wheei of the power totuse plant which wc have aimast cornpleied
ai the Catnasi:n Soo."
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I)mr.si tmt- j Hl. Kîbley. tai lits tester pitblistied tai your january
imuniber. tis lir may lc iecjmte Ie gîre ai unbîabeti opiionei of waat bas
cente undrr lai% observatioun mn regard te higis sgserrd vs. slew speed engitms
1 hopse ne ont wmi doulit tise sincrrmty cf lime itîtaents espaesed iy any cf
abusme who haver venturard mu stase tîmeir viras, timieugi ycur s'altutbte columîmis
on sisis tmmmjiortant subjeci. but il ai possible abmat an>' or ail ci tis ima>' ne:
biate bail s %vide espernce ais tise vanis clamses Lif emîginca al %%outil

criaille us toilectîde ts qctmn posmtmsely of ou: cait knuwledRe. Fat my
Oua part. alttieugis i tbts.eiad asomertiîmat varmectl experience. muiid coulti ase

miity mistant"e of gooti anti bad performiances cf flshîl slow anti igis sperd
eimns. 1 moulai lt) unbilling tu expresas an opinion laased entmrely ai mmm

o%%n rs;ser-ence . imnd aithugl 1 have ne deulit \Ir l~llys experienre as
he fita ias brefci utifavotIat te tise imR ig cd engine. 1 frtl sure he bas

c hit an csîiunîîy cf elierig or itemng tise tics% engines et %bis type.
*Iise %tatcameiit tic mates mn regard tu tise hîgis sîmeeui engme t.sling 4 % lins.
of ceaI pet I l. I. pet fleur show$ that. lie lias nom. ticause il sa il %%it
kir n fart ttiat is ib .ecd engin%-s are tus use tduat develaîs an Ir 11. P'. 'Aiti
j5 Ilii of aimer par bouc. ismish. *itîl ans evaîmIoration of ta lias. of ater lier
paoufa coal. *ould gîve à 5 liea of tisaI per 1. Hl. P. pier bout. and i is a
conaion praclice mn tise Unitrd SI.sses te guarant e ima of wmtitr fier 1.
IH. P. Mr hout fer fugia spares' compouant enagines. 1 hâive ne dotlit tiere

.are simple bigla spemi engîîmrs cf stnal site uhing 4 a- lits. Of c. pe 1. Hl.
P' pet lieut. or eu-en nac. if tise> are omeleadeti cr as batil> consrsc-d

as somit- 1 baie serti, anti I know cf long sttokeengiss alici are net doing
san>' setter. but il as net tait to compAre tisema astis a comspound coadensing
engin- of abmout smon Il . sucli as ?sIr. Ksltey reports as baving a cern-
sutnptton of ralier less tisan a >4 Iis. cf citai per 1. H1. 1'. pet Iour. (ilv tise
wa>'. 1 ia.ske s a 7 lins. aNthis ather moue than i Y. ),. owever. lise esult
as rrmiarkatbly geod. and if tise emgine wiut do titis dut>' under tise sisual con-
aitmons of stime ramlway aiork the cwmmer cf tise plant slsould bcm o sre than
satîtird. 'lwc are use fe.sîuresof Ste. Kilcy*s report. howevet. wlici show
ami emrr'soms-atTer. trais -the test efthlie engmnec exiemmîtet avec test heurs.
95 diamgram &atîi,rm< bs-a im durtnXuig ci ctinuance shuamag s brauge anti
imaieiliatc- change mus tise portet as lise aerfk carnei cn anti off i. varviag
front 80 tu 23o H. 1'.. ya'1 not tke ili.gs frt -a raiste s-rad & delecied in gis
spetd frmi a friethaa "ad wsfth e a rrsiu is-s kd of. or the aishoe ti.d of gay

.?je IL. .- (las talics aire mine).
st. lta adI %l kaoant fact %bat flime ceimînfugal govenaor. ahicis is ustut mn

vanous forma for ail sumirn eagines. depentis for is regulamon upen a vanst.
sien of speed. and it as nut pcs..itîle te liai suris a I:overner opearter astisl.
cut saine .. atmtien cf spred mn proporion te tise amouisl of Joadi on tise en-
ginc Tise best bmigla s rat engines regutate all a variation cf s :0 3 pet
centt. trous ne Imai ta foullI lost. and suppessng absat a long stroke enagmne
aay rargulate amth mio more variation %isan tis ameunti stateti tire no load

me fuîl lomd. tbis onlt>n.ke mate accoui t tise aisrage sptedr rtung onie
minute as cotapAret wîîh sa average spet duriag atnrihr miînute. wime
Isr variations May' be. andi algarrys are. ver>' mucis gtcatet duamsg *lorter
Imirsotis *Iàen tise fluactuansons cf Joadsti e sutidea. as time> are mn strecl ral-
Way> 'souk. tise boadtintg off anti on in an instant . a slow epeeti Cerlins se-
Raite ntakc- onI aboust on* reoluibon mni a second. and si tise loati contes on

afimer tise cul-off bar taken place iSe tas no opporcunity to regulate untîl tise
targiniag ef tise nesi reluoie. Evert alter a change cof cul-off bas taken place.
partmcularly if stsr eagmne mn eounmpom.nd. mn wamU take s-rerai strokies belote
tise usectesaxy change me presure can rchi tise loir pressure cylmndet anti
tise engins- bc barougist te sis normal rate of revotaimen.

anti. 88 iagrants weere taken mn etn irs. ahsicli. if tise)' siet single
tasams. %%oulit bc =a sens (rom botndts of bigis anti low pressure

cylmndr-i., or cal>' anir comaplete indication ever 27 minutes: or even if 88 sets
wst taken il acoulit ontl' lic one se <or eset 7 minutela n clir <anc.sis a Josad vaiyiag sutiden>' lic-Suivi wide etremes. tiseit mms recel for a

coniradearale errer se herse per. aiei in coniectien ti tise apparent
f.ailure mo note tise variations mn spec&i asa> bave causerl a sisU trester err

mn tise horse poactr upon ashici tise cencra> ta lased.
Enlacra aise har attetaptedta meaire tests cf engines dloing surt

maswa>' work are tht diffict> of gesting a truc ar-c-rge cf the aiork donc
ex"ap b>' meas of retd;nR watt ancirn. girrinz ste se=l elt-ctricat homet
poiver. or aimoats conitius indiatitiens. of tise ensZiaca. anti witi ver>
sensitivre Isekoimr or conmmissons reselotion couraint eindicelse sprires.

.%Ir. K ilcy tates mn cbosing that -tise abOie temidene>'0 cf lectcal ens.
ginermag at the »cend-mm day tas toiarda ufar nMachines ant ialore speedis
Chnarlea E. Enset. l'h D., tn a trrent article entitieti- Lesscs cf tise
(îolumbLan Vs-ar. publsmed mus Casmies NMagazine, saya - ai is probable
isat alliss ntpe (rtfen-tng tc, tht Corlisa engin-? w 1 ho a prmnmn fo(r
engiats of amotierate speeti. sa- mec revûtusions or tmnder. altisough ite
six-cd of sts type of engin s blenne constanl>' mac ese7 Ht abse refers
ne tise pieasng dimpla>' cf 3a man>' bathi speet i aiS th-- Wo rl at

-- aIt apparenl>' eperating Weil Mtisant tise eufi Ies~ ofseautti hormag
wh.,c!asusd ne lic incien-t me titis clat of engine. anti a. rassi of tisnt reguhs:.
m&g wistis an accurat>' abat n3 as szzpmsýmg as it ta lrat eymng.- b». Emrt
si. I taces'. coamiderc-d ont ci Anericua s foreinsosa i neme anti bas isat
a aider rc-n-tce anti more appomenmttsa cf observin; tise performance of
cngtnes under Lail c.-cutnmsacts %bis aIreas say aran.1 tie engineamsng
prefrasson. I havte, mn aMy prri-victlester. qucied fron bis re-pers on tise
tuit of produciag a herse poiv? hy vrions tla-sesci of ugmncs. slmowag
atiabis igla spxet essgine amil. undm-r cetain citcumnstanm. produire a

herse power tharrmpet. inclutiag tom cf repairs anti asamenanee. thAn a
slow apcc-l rsgne. 1 havre aise quoctem frn s report I-y isec of tht lcimg
elmemneal enrmners of thrt Uniti im ':îe.%Itnm. Cannelte, Ntlaltyre anti
1\-arson. poatirel>' uecorgamemsdmng bigla %perd ranettesa for signait plants. la
addition t ol ierît er e ta tise teport of a test cf tise large stm rte ailwa>
plan.tb.it %istinaapls and$ S4Vaut. Txo of th-istearedrivrn us' loir speeti
tipe esparnnion condemsiag tnriites of large sue, tise avrage bar..e power
of s-sla engmane imemag fronté 4t8 me 705. tise thti plant was dt%=ez h> b:gis
apeeti =nupounti nom-cmsning emugts. tise aerrage herse power cf te-n
memie Ilemag t2z. Tise tesns wemt amatie l'y Stcssas. W.Imam A. lmke anti

T. W. ltieo mer-ntx-t f tise Assrsean Socscîv of SIesaes nmrsr.
antif \Ir Aid Coltins. Armn of mthe llartford lIcIter Instimt Cul.. an mise
mnaace et tise Tacin Clair ItarI Transat Co.- foi tise glortattn of thse

tc-.. eammjtee anti rarc:mrate in cm-erar poameulau. Isereport s eibomedmn a
paMr preed te tise Aciarwn tNocarty rd %lecsamssel Engsncrs anmd tnay

tsU- fountimn taT tuxnsacios.- ilset tests show tisat tise tou-t colt cf

pouer pc- car Mrmi ts thse slow sizcvttie mem cmd-nigcng st
OnY 1> lOit 3 pM cent. lttc-r isan tisre tot tt !posew-r et mse in

tise isigi spret rcnposmed ao-cc drtmumg es-gins. anti tise experts repart
%bat if tise iîg speeti ngints imat lier-m furnithetd atst %bc pMM prm-a'e
of siear ise- atult have tient about1 ti X pet cent. lietter tisan tise locng

s2mtro. cngàpm Tirseaine -rport shows tla. % hile tise variation ta spet
of the ihsspte> curiates wus ns-m-e more tisr S pet cent, tbe loig strolte
entmmgo vraumet i atimes oet 4o pcr cent, la regard te speeti, tise epot

rraa a follows - Another maitr wiiich canna: kmelp affecttng ecoaoniy. is
thr %cry :aptd irgulatica of stse stitr engin". thbm adaptmtg themselve
muroe tratily Io Ilie variations in load dirais is posisible wmth engines cf the
Corliss type. In a iegulamom test. October 26th. s892. iltaras found ti.t
the gomernors on the Westinghouse emsgimmes wereable ta change front a vrary
iieavv Joad te miimîsre fmiction toad wimlimm four revolutisns. or one second of
tinire." Wlimle this test funmshes conclusive preof that bigla speed enines.
num of the hmghrst type. aîre liciter adapteda to the peculimtr conditions of
%lacet railway %~ork tisSu thse htglast gradte of long sirotai engines. 1 rie net
tîmnk it dric:s. mn the mliglîmest degir front the valuec of the long starek
enuines for certaimi othrri circinmstansrs ta whicit tbey aie adapteda.

Naw. Nlr. Edter. atbough Vau sert t think.as statedl in your last issue.
liant -the prriondrmmce of opinion se far was mn lavor cf loti speed.'* (I
stupos.e you atteint ts rxpretesd ilirougis your colun.nsi. 1 tinr yu wmll
admît abai tiscre ms qlsie wcîgity evidence absat aht higla speed tng-.e is
beriser adaptest te elmcrmc r-.ilway work. especially for tîmmal pLtais. anal 1
tiiî 1 nmay safely ctif atii 1 believr esery comssulîmng cOgmacet. rallier me-
chamtrai n cm ructrical. %ise bas had extensive expemîcace with sitrt trailway
plans- in the V nited Stes silaitre. in thc amami. wmmh tssy statretscît and
mn anda 1 tismnk tîmet arc a large nmîmicr of practîcal cngîneers %iho. lîke
mime llosiet flouse Engineet quoted mn your baist issue. Aould stick up for

1hîgis lpeed for railwaywsoik. In regard s thie twocorrespondems whe oppose
mie. 1 cananot but ihiak tissy timmsundestood amy imntion and teck amy ri-
marks as a refleciiots on tuic loti sire eam8mîme. or ani attempt tu clains suipers-
oremy for thme higli sperdetengine. in a gentrt sente. but 1 hopie1 have amade it
clcar tisa: sus %as flot amy aima, but ratier ta show bow and %aheare rcai
chuis bas -tilvantage3.

leurs tttit7.
D. W%. Remitu.

MNINES FOR ELECTRICAL WOBK.
Edihor Em.acramrsL Ntma..

l m-rl-RItoko', ON~T-, 3rd JaauarY. 1894.
IDEAR SiR,- 1 have been mucs intercs:cd laiely ia thse carre-

spondence on the above subjeci, appeasing in your paper ftons
ime te aime. beiag ai prescrit deeply cngtged in the study of
the variotîs foraes of slow- and high speed cagines now upen the
miarket. As a designer of stcatn plants, 1 feel thast 1 should like
te take a part ia fliccdiscussion upon the subject, as thesrr
nsany things pro and cela that 1 must nctssa-rily ktrep ia miad.

Upon the' abat-e sub't 1 retson with asyscîf thus: tisat con-
centration of poiver in a sinail space is the frtlure mucs sought
aftcr in the sitam n ginr,-mn f.i, il is ils power tn concentrat
the strength of thnusaads cf horst poivtt ia thse space of an or-
dsniry ronin thist tenders the ste.in tagine se useful and indis-
pensable te us. Because cf thss taie cannot go on increasing the
volume cf the cagine isithout a ptoportioaat tinc=est ia Power,
and that cylindet whnsse stroke arquais its di-inictîr contaias tht
maximum cf volume, %villa tht mnimum cf condensation.

Tht micuction of condensation surface is being mort and more
sought after by engineers, and is thoroughly appreciated by
tisent, and just se soon as rite bs-ceint btter acquainted with tise
laws of inetia, the sl'.nteniag cf tise sîruke or construtaciag tht
togiat cylinders square or ntrly so, that, togetht'r îsith tht higis
speed et tise trciprocatag parts of the enint, avili proie a less
tcrrifyiago<bjtctthan hitherto toengineers And yet thest is ne
more ssnsafe procceding la engineeing science than te attmpt te
prtdici tht limitations of tht dtvelopmisent cf the steans engine.
Il i iit tht ulilizatsen of tht sirtam rif:er it areaches the engint thit
we miust hople for improvemet-d iminstition of conclensating sur-
face, slsorting tht duration cf titrie for condensation, whicis

nactans oflcouirse an incs'ease in tht nsmniber cf strokts liy a stmsdy
of tht laws of condensation we arc lard to tie conclusion that a

elquaared cyliader should bc tht contrelling censideratien. That
thse fast speed should have an>' efrect upen tht structure cf the
steam cengint cannot 1 think bc fairly arigued to-day. for where
theme is a clear knowlcdge cf tht dynamics of tht steani engine,
tht Jefects cf a f.tulty designtd structure will net be prtsent.
I*1gh speed nercessitats iacreastd length of crank pin and sisaft
bcarsncs, the diamecter ct aIl beavrings should bt as smas.ill as the
pressures allow-ble tspcn tlie contact surfaces will adîmit. Tht
co-efficient cîfrictiots is tnuch affecîcd and reducetIby tht state cf
the rsmbbing surfaces; tht method of lubrication and the lubrican:
used requires considleration. The desiga of the connecting rad
requires that il bc larger in cross sectienal atea attbe crank pin
end, than at tht cross-heaid end.

The long streke engisit is net as desirable -as tht short stroke
for incandescent lighting, for byra careful observ-ation cf the
lamps yot; â.n cont with greiat pmecisien tht revolution% amade
by ri long stroke engine, the effeet cf wbich upon the films of
the lamper is asost injurieus. For example, we havc a slow
speed tagzine nîaking sixîy revolutions pet mimnute; tise dynamo
rimas l.So0s; one revolution decrease la tht sperd cf tht enagine
would rnitn z5 on tht dynamo. Witb a higis -peed engint
running 25o revolutiens pe mîinute, ont rtvo'lution dectra
would only be 6 on tht dyn.imo. Tht vis-ible efcti thtn upoa
a high spred cagine if rua smt or ntairly at its rtgular speerd
would bc Vtr hit. DIY ntc#cs-siî tht short stroke requirti thai
a mucb erm-taer attention be ;said tn any increase cf tht revalu.
tiens than lna' ', slow speed ia proportiona:s tht sîroke is siserer.
The saine 05ictor of an increase cf spcd frttns tht commennce-
ment te tht middle of! ise sitokc and tht dectease cf tht speed
(rom the middle to the end cf the stroke,- is prescrit in the short
siroke as it' the long sîroke engint, but it beconits lms la per-
centage as tht siroke is shortcned and becomes more (recquesst.
Regultt speed dots net mean a grcal varititon, but a close ap.
prairimaîsca te a certain line; any varilation (rom tisis ms notice-
abl..

i have saj;d nothing re-,nmding clearance, pot area, pipe area,
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&c., an'tnliîodisacf constricting the enimiale, bail iaydo so '.'ilil
yuur perlîlîsion ai a1 laitsr <a'.

Ira'lla:. >'oîrstial '
At- C. CA..', .

ECONOMICAL FIRINO.
Pi*i CRIzEIlir, ON.'î, jan. t9, 18s94.

Sit,- 1 have noticed in encineerisix papers tie '.srltlngb tif
iinu %vlie ,a>' tliat a good firemins cans -s.î'e moute)- ta is cnu.
ployer and a peor one cars waster if, but iîey stol) riglit thiere
withotiu givîug an>' directions or îîîeîliods by u,îeaus of svluicii ne
fremc'n cars ampro'.e oursclv.es. 1 would lace ta Icaru the
trctheds ihat other firensen adopt in tarder ta L-cep) Up sieiîîîi ;sud
s.tse calai. 1 isili g5ave initer -and ivoaldl lice: mîort exjacrieuced
iiien tu tell nie '.viîrc i cars iripro'.e.

1 agit firing two horizontal tubuilai boilers, îated -- bout 75 horst'
power cach, ard Ibert is st-illîuch sîcain uised thai if I let 5
lbs. pressure it takes 45~ minutes wo get it batk ig.imn. 1 use
scrernings, aînd caIry MY fires about 7 inches tL.ick ail oser tic
lzrîus, %vhich are stationarv nlOs.

1 stiî ail nîy fiscs, then put ccîal on one side o! cadi furnace;
in four minutes 1 suir ail mny fanes :igaiu and put criai on tht'
casher side;. and bo on cvery four tminutes, gauging the alueunt
tbai 1 put in bv tht tliickness of my ftes. Nly reason for firing
alternate: sides us : whe-. 1 have a white bot fine on Ount bide -and
fart new ceai on the oihcr side, tue sîîue relis cver and sontie
cf ai ailI ist gets consumed. If 1 aîe'.lrct doing ste stlrring, the
pressure gees dotwn immeuluatelv. 1 have %itl exiperî.nced
enaginens consider te bc gond dragu>..ht.

R. le.
[Our correspouidenus method of firing sîack ceal is a geod

ont. The oniy point te u'hich we would cai attention ks tht
thickness of the lire. lie says he kzecps it sev'en inclîes thick,
and if he nct:lects to stir idown goes the pressure. 'lhis seis
ta poaint te the' fisc being ton thick for the streramth of draught,
and thlil sufficient air te iîîainuan gond combustion dots not
get through tht co.îii lihe breaks il up. Thet Iinne', the fart
can be kept, the miore cffertm'.' wiîl the comutstion bc, and
the thickness winîch %'uli give best resuîts depends iargely
upon tht sîrengih of draught. We wvooid sîlggest te try «a
'hickntss tant er.eirtt file iuches, or es'en ies5, and let our
rentiers lnow tht result. If he has tn fart up at inttrv.ais of tour
minutes, he may flot have stificient louler capacity foi tlic
ste-am required tea use siîch a class <if fuel. flewever, ive would
like hinis ta experiment with thit, farce, antd let is knov thte
resuit.-Editor Eta.:C'nucAt. NE-*WSI.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Noue-Scrca:csof the .arnous A'.,..<.tlua't arc urquesued 10ofoezaita us =ier

for puiaîa'.aon in lits i>cpauinaenî ano: talez tian thae siS of <achtanoih.

OI7TAWtA ASSOCIATrION \O. 7
Fdiiot ELzc-twacst Nau'.

.St,-Ther last regular meeting, iii Deceîitber, oaf Ottasea NO.
7 lvas heki '.villa lira. J. IL Thoîîîpsnn in tht chair. On abat
cvening engineering questions eid not rercive intacts atitniion,

-as tue mosi imnportant business %vas flic ciection of afficers for
1894. Those sehî have bcu chosen are : lanesîden:, F rank
Robert, (Russell Ilousc) ; X'ice'iîre- i tent, MN. IL (;iiaiii;
Rtc. Secretar', J A. IL Latnîir, <4î liaiton St ): Fin. Sccretary,
Allient Cane:. 'lrc.'surer, WVinAM .lI Conlductor. john Miarais.
I)oonkeeper, Charles Scbefield : TIrusiees, J. 1). '1 honîpsan. 'N.
J. Cam.ipbell, Funk NIerrili.

After sane appropriat renuirks fro:n the pasi l'iesident andI
i'îe new.ly cîciet officers. lira. Robcii pr-enir'd tht' Association
-villa a model o! a plin stade valve crngine. donattdl b>' tht' engi-
nttding supply fiama of NMcKinlev. & Nonihwood, wlIucliwa
highly apreccaated. as il ivill be a s-aiuableaId:î te or
educaienal dcp.unimeni.

At the' first mneeting in January. flic srne of tht meeting unis
ver> much takcn Up with routine business, inctuding tlie installa-
tion of oflicers, sa as ta ]cave vers' iittit' tirne fer discussion en
engineering, bt as tlie nîing %vas atbout te be cinsed, ani
anîluisitive Mendier tlioughîi hc ouici -. sot test si case 'if lie svent
home %ithoot knowîng tin u7bat prancle tutc Osixornc-Kîles

enagine gov-crnr s'.ork'cd, tvhen soane ont hasing hall cxspenience
viîh thlat cLiss cf enagint etplairird the office cf tuae weiglits antd
springs attaclitd tn thet' l>'.ss'hîclt at the sainet':rai iaking .a
sketch Io show isai il consibttd cf a sites-e carrsing an ecccntna',

re'.o!ving on tht' enginc slîafî, dnsving an aîisirv valve os'cr
tue main va.lve. the latter liein4 dniven I:v a fixed eccentric.
When the' ss'cights ily nu: ag.ainst thlt oposing farce cf tfie
springs, svhich takes place wvhtru tht' speed o! îlic crgint' iucn-cast's.
tht' auxiliart' ecccnirnc i., pîîlled ahtad, and ris tht stt'am off
at such a point as is requirei ta re-guLat tht' enginc's speed
according in the v'ariatiou o! Ictaî.

After tht' deîaiis of -,ht' govcrnor %vers: txplaaiued lino. L.ateur
ai tht' rcque'-i of tht l'resident satid liant thlt subjec-t of lais paper
te lbt read at uext rerguhar meeting iveult bc "'Tue l'ractical
Applications cf tht' Sitars Indicattr." And as tht' application
cf an indicator ta an engine is a scicntiflc expetimeni il vvill lit
iindcttktn nith a certain degree cf pre-caution, for tht v-alus: of
a d'xagraml depends on its eor'ecintss, ant tue v-alue of tht indi.

cator is so gcncrally recogîizeti by engincers that 'vi. eyp:ci a
fuili attenul;îîce ai t hi llev~ siecI iig.

( )ur eciti"atiiai %ork ha% heeti e.îrried on% s-.lit.icttlril)y St
fur, jtudgiîîg b>' tilt remai.rks of tilt niajorit' of iîu'înbers. 11 a!
%ery cil(t>tirtgiilg to licar one sayig glial. slice lit joîîîcd Ille
Absociat mon lie gasneui :îîionnatiion glial as % ort h mlore lisait ;8il

Ile chîîîiîhton%ý payale In twenty y.r% - i l lilows h tuai gi-
liceds are<. raliziuig tliat go ait.aii al bigliam 1011Itol In il iîir profès-
ban, liait coaînaîani star' hlilci, standard of %igt% andi aIbu, te
lIt a good, relia,îîir, saisi et.oiîcîînicii eiig i tvr, it as absuiuti'ly

Iicsa> o hi. faîîîîil.îr %villa ai lt;asi tilt oîihary ruies of!
a: siiiîîtic. Soîuc'îmies engiîa.ers ie %es' y mîîuciî a'iibrr.tsced

cvît oiîfroted %v,îil tii t;îiessî' tif sicaiti u'ltigienîîg,
but il) oh'.at g.î liat dificuulty ut:. lia' a.'.daapici a course of mn-

'tîricîîoiî s si b iiticti as to hi.% iliali uiw ( iinieîît of
every onti %villa orihnary etiticatioîî . anti sas) limites 11w asissimplie

Il 11l tl7ibc;kr t<> thxste %%holi art' fî,rtun.ît. eiîoîîgl to 1> fauta llar
%%tilt tilt liiglier braînches of ilaaîhenatics, fiacre as alitays a

lil..rket ilitcrîsi tak'cil. and tilt etiucatioii.i limiter resL'ives tirr
e.îrnest attention. Il is Iby sush laooil work, abatî %tu. viii sîraic
the pointucn arc timning at, antd very crigint'er bioîild bc cas-
e-otirj,'el la> thitiztng <if tilt advantages ai lits dispiosa), for it is
sîcil knîiîî glial an>' une '.''o bclotîgs to an ;association lias ai
lais back file colibjned ahiliny (if aih tut: incnbers tif sisal larticu'
la r LSOCi.111011, anli ii SlîOUI(d CIC'peîîd upt Iî aail t i1îsalus, fur
tlic rason gliat a truc anîd lîrnd tiindtid crngintr will never
refisse Io inîlart tlie bent'iits oaf lais past esiît'nîcc to lits fciiowv

cinginer. Ilyt keeping this ait view s'.e cantisot fail to itiie the
C. A. S. E. tii. gixunîie!st orgalizatioi of Canada.

As ire are entcring a new.. >'car %vill eîîcouraging prospects, it
:îffords ail gri'at îaieasurc to e'.tend ic ail thic bratuihes of tic
C. A. S. F., Illez )ts %visites o(i 1awa No. 7.

At the instruction inetim'. held ai the evenmg (if January
t9th, lIra. Joseph Lanîgdnn gave a ver>' practîc:îi and interesting
address on the subjeci cf" - licir Settintz." lie paîtited out the
advantage.s sshach tilt ncuv t)pe of boileîs p)ossc.ss as'er the nid.
and opened the way for a foul discussion of the subject by the
bretbren. T!he mainrit> of opinions csprcsscl %vert ftvorabic tn
an open space being .îiiotred back, of bn<c unail, a full 2o per
cent, moure atea betwcen bridg'e wvall and boten of brader and
folloxvin tue ficcic of the' hoier sheli, and sisal tlic besi rcsuits
aie obiaînabie twheu tit graîc bars arc froni 24 anches te 3o
anches front sheli of hoiler.

lira. Satnt ma.de the folto%'.ing skertch of tilt baîlcrs of wvhich
hc has charge;-

I4

The inembe)rs, cf uhis Aswrai n wuld bc leased if allict
As-caci.tans %,.euid t.î%ce Up tht' discussion on this %ubject, and
give tht result o! ilseir delibernsoons Ihrough Iltle .îck.'.

Wt. NoRizis,
___________________Rc. Sec'y.

Thse fctio'%ang udescription is ga'.'en ci a Init spc'ukaug sclrtone reeentIy
difli i -Nit. Gr.alura. vf thse Eimcic Ware and Fiting, (. o.. Wttlin-

sier. IL. C. lie bas surcerdest not se nsuch lIy an impio'.rnivrit on thse
e-xtstanr îetlphr -s. aIibourh sonse modsatlcaton of th" apisaraus bas beeon
.ifecird. as Ia 1 hi% niettod of arr.nrt tar' circuit and tusngtnr %as res-
tance as tew a% MceilW Tes liait end thet' asuzi induction enut as ilascarded.
and the two instruments. inîinsutiiier and trs'rre. arc d'reciIy conurciri an
circait wah the las ami the I -4ter. The tratnsmauct of î1 ai oet end of
the htit as connecter! tes the receîvr of h at the oîba'r rad. Asitisarmran.
ment only permisti cf A spraking te la. and nrot of Il rrptlvsir to A witboe'.
a change of the connectons inzl a sidbstuuton of aprqr.atus. tri sepate
lsnrs are emplom-eat baving a commun reintr %rire. on the %Kv'cai tint the

pendenîs an ihlus talk quite freeiy suib mach olt'rr. and as the mees
speak out sa a- te lIe hcard in any part ofs zaom. cm. rmutin =an tic
cartet on tir mach rewan suunply spenhcing te bit. transuattrar Tis appar.
elOi s MaîîAched te, flexite concluainrs and as held in tbe biaud. Te open a

cou..rs<Atten ai s sufficicnti te pck up the lxxrtble tranlniiiter aud rem a
button in lis tas ne *ses'. to e5istblîsh the coamit. ibmn ispek ani'. il. The

trecuner ai ibe miser end âmt as %is ewn cxll.teil ly the tounue%%' of iii
%"scc. andi ihe respense tomes equally pnrîpl &ana ltoud. Ttie user baç.
therriore. no ed ta lîsico carec!ntty wîlh one or tu-o acemrrr hrld up glbas
head. AUil ie has liado uà te speak iuta bist raninîlter aud keep bts cars
orru
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THE PHILOSOPHY. APPLICATION. CONSTRUCTION AND

IMPROVEMENT OF THE STEAN ENGINIV
SY.tîlial',ia.<Iii Jîuaas C. (iQLi.

1 bave niuch pleasure in reading beforr your club, to.night,
the continuation of aur paper on tit above subjeet. We have
alre4dtcial avry ta p.aitly trace tîtat incalculable store off
rotential encrgy (the tacat anîd liglit of the son), upora which the
hunî.în race as a-u cukiactadent, uttîl i is îsartly expentiedian doing
work îliruaîii ils. ntidum the steai engîne,.ind it Maiy be well
that WC dwreti ulait titis sutaject tintai ve are qte familiar wita
it, as it wilI be oi the gre.attest assistance ta us ira laying cfaitiî
ta discus% andi cxî0an tue construction ant i mprovein ci that
V J=t I)IIine.,îîsl* îaiwliclt se are so naucia interestcd ta-day.
t Wili, aie tlaubi, 1anake il iici casier for us ta discaver wlîat
tritaciples arc csaîttprelicnded ira ots philosophly, ta learr what are
known lacis bearing upon its operatian, andi ta deteî mine whaî
aie the directgeaits in whiicli iaaîprovetnient mlust take place, wbat
are tit loinit!a eyond wliich înproveaacnt cannat possibly lie
cairrati, anci in saite directions, ta tictermine what as the proper
cour>e ta pursue an effTctting atiaprovements. The genciat dirc-
taon ai chiange ina dit uaast, as well as at prescrnt, as etsiiy ,en.
WVe raa tlierefore farata an idea, based upon experience off the
probable direct-on t whîdti u l ook for ampros'ement ira tht near
future.

Reviewing dit operations sshicli go on ira ibis prime MavCr,
tit steaia etagîne,,during ite pracess ai traunsformation off energy
whiciî h.is bem oullined, andl studying il more an tictail, we
ataay tcduce tist prîncîples whicb gaverai ils designa andi con-
sîîuction, guide us an il!, man-na aaent anti determine its effi-
cizncy. f wvill, litever, finish the beat question in boiler anti
furnacep;it. I n tht furn.ice ai ht boiter, ile q-uantity ai tht tairât
developeti ira av.îil:ubte forna as proportional tu tit amounit off
fuel buriiet!. f1 s isitîl n proportion tu the temperature
iattiitied b1 thit 1 roducts ai comtbustion ; werc tbis tenaperature
no higlier lisaitî tht temiperatut af the botter, the heait wotild ai]
pa%% off untitilîreti. Btut tit teiraperature praduceti by a Iiiven
qîiantity of ie.î, ineasured in lteat units, isgieatera:s the volume
ai gas ltc.ted is Icss. Il foliows ihlerefore, that aitbis point, the
fuel shoulti bc consuinet with the least poss!ible.air supplyanti
the ltabt possible abstraction cf heat beftîre conmbuastion as coti-
phrie. Iligli îeaîaîer.iture ai furnace is alsa favorable ta coin-
plete coinbustion, (hence the greai saving ina fuel where mechani-
cal sitokets.are iu ube.)

We iiiight thlerefore conclu.le thal, ira the steani boiter furnace
fuelt aliult bc burned ian -a chatiber haiving raon-çantiuct-.ng %vaîts,
anti wath the ýsituattesi air supplv coiapatîbte wath tharouglitcom-
bustion, and furilier, itat tht air shoulti bc fret fiont monsture,
thai grcetof ilItabsorbcnis af iheat. ant i tat tht products
off coîrabu.tîcan thotittiLit tceinvet front the f urace belote bc-
ginning ta <rain their licat inb the boiter. A lire- brick fairnace,
a large rtsintustaon chaint>er with thotough iraternîixîure off gases
watlaîn il, anti a rt-striced. anti carcfulty distributd suppty ai
:r. aie the condaits whach micci litese4 requisIes besi. The

liet 4:enrmîed by coaîabustiun travessts tit plates whîch
separate the i-.-seb af tht furnace train tht sîcani anti water con-
fluet! wiaîlin tht boiter, anti is then taken up by those fluitis,
raaiîagt thteir tenipeîaiure front that off the entcning ceti %rater
ta th.ti dlur tht str3ani pressure, anti exp.înding the liquid int
steain occiipyini: a greatlv incre.tsed volumte, thus daing .a cer-
tain atounit off îîark, besudecs incrcasiiîg test%îperat tre. The ex-
te-nt ta which lacaisitybe tbususefully îvithdrawnfrom tht furnace
ga-.es dependss upon the conduct vity off tht boiter plates, the
raiec at irbicli the waîer wiil t.ike tht hecat Irmm tht metal, anti
tllt d-.fiettncc of icenipeiature on te ito sies off thte nttai.
Extendei lietini: surface, a, mtta ai laigh condîacting pow r.
antd a niasînaum différence afi teatperature on tht twa sides ai
tit !stjaîr-ating plait, ar the essential conittions ofiecononsy.

The hciinrg suirfaîce ta sozitimes mie off so gîct an arta
that thrt esiMeature ai thet escatpsng gas<-s is to0 law ta vave
goond ciiane diauigh, and a aaacrch.araical draughî is resoeti ta
sîîch ats fiun blower,. anti sîeatnu-bawcrs (tht latter, hosuever, 1
cannnt sav ilaat I %Aou!d recoiMrati) bîniz ardînaily useti for
is% produtctin- Ina ty cxpecrience, 1 musi s-ty 1 have faund ilî
anr econonu'al methati ta adaopt. Tht tteamn botter, nawadays,
15 gencraitv <-onsîruciesl of tel sometimt-,, but rarcly, oi noan;
tht sieCI. Ibowver, iN fomati ta> bc tht better an consequtaîce off
ils, greaseri sîrengsh, is hnînageneoîtsness ai strucltr, anti ils
better conti::tivstN-.

The inaxanism condtuctiviîy ai flous of hea-t for an>- given ma-
terial as !ecuareti by >n de,.igrig *lh hule as ta iccule rapiti,
steady anti conîjaîtte circulataon off the scater wcihin îî. Tht
inatxnttra rapa:dsty af ir.tnsier throuchout tht ishole aiea off
htii1ni: -uiace as secuîed. usually. by takin&g the fed-water ia
the boiter as, ntarly as passitble i the point where tht g:tses are
diasclaarge inta the chtintl ue. svîthdrastang the sieam necar
the point off m-atuur tcnperaturc off flues, anti sectinng appa-
%ir darectian, osf flaw for thte s on the one side anti the water
an the olieri LasrseN of hrat from the bouter, by conduction anti
radiation ta surrouniting l'idics. s-houtti bc thc-cke-d as :nuch as
possablr. 01f the coal buamet iun a sueam boiter, iî larclv
happei% that mtaar than itre-ffotrths i% titiliret i n Mnalang s-rar
tht eae r being ira ahes, clinkers anti maisiture, therefore
tht enizine doc- nat gel the nuraîber off font paund-s per pounti off

*I'Aq.e: ,,ad tdsqt te !.I..pi.s Et.snc -lut,.

coal burneti ira the stcamn boiter as the casual observer might be
led tu suppose.

Now, the mtitîî in dte engine first drives thte piston sorte dis-
tance belote the induction or steain port is closeti, andi it then
expantis, doing siork, and condcnsitog ina proportion ta the work
donc as the expansion proce<s, until it is finally rcleased by
the opening of :h e exhaust tir eduction part. Saturated steam
is inodiicti ira lis action by a process ta which wc referreti ira our
last paper, condcnsing at thc begiraninatanti re-evaporatiag during
cxp-ansion and i athei endi off the strocc, thus carrying in
the condenser considerable quantities of hecas, which should
[lave been utilized ian the develaptacrat af power. WVbcthcr this
aperation takes place~ ira anc cylinder or ira several is oniy of im-
portance ina su far as tl Modifies the lasses duc ta conaductiaon
anti radiation off hcat, ta condensation andi re.cvaporation of
steam, andi ta the friction off thc parts oif the engine.

This re-cvapotatian is counter.îcted ta an exie.t, by steatt
jackctîng, an 1 befieve was anc af Jatnes WVatt's improve-
mients (?). It is a casitag a.roun ic h cylinder, this being fillecd
with steam, and ina comimunication with the boiter, which sup-
plies, as il wcre, a reser-voîr oif heat which would, by raising the
temperatute of the expanding steaas ira the cylinder, retard thc
condensation therein due ta thc lass off heat consequcrat an
expansion ; but ira parting wiîh heat thus ta thc bteani within
thc cylinder a portion off that ira thc stcaru jacket is condcnsed,
hence il is very question.îble if any economy off fuel -titimateiy
tesulas from the audaption of the stcam jacket. In ail cases,
however, thc cylindcr whcthcr jackcîed or not, shaulti bc sur-
rounded by lagging, viL, a layer of sartie niaterial.which is a very
slow conductar of ficat, untal somethirag mare suitable can bc
adopted, ta prevent loss by radiation, etc.

Vit ioss due tai condensation, howtecr, on the cooleti interiar
surface off tht cviindcr at the commiencement of the sîroke and
the subsequent re-cvaporatian as expansion progresses, is least
wlera the cylinder is kcpt hot by ils stcana jacket, and when
lcast lime is Livcn during thc 5troke for tbis transier off heat be-
tween Uichea ant Ui vapor.

Il may be saîid that, ail things considcred, therefore, losses of
heat ira the steani cylinder arc least when the sieam craters dry,
andi 1 venture ta say, modcrately superficatei, where the interior
surfaces arc kept hotcst by the steam jacket, andtheUi piston
;peed niaderaîely high.

Thc mechanical power which bas now been cammunicaîcti te
tihe naachincry off the enigine by the transfer of thc knctic cnergy
af the hot steam ta the piston as fin.îlly uscîully applieti ta what-
ever nicch.tnism of transmission fonns the conneciara with the
mach incry drivea by thc engine. Ira Uis îrarsfcrwc fini, there
is saine loss ina ditc ngine itsel by the friction af is rotative andi
reciprocattive pans.- This is a variable aniaunt, nowadays, anti
cari be miade vcry small by skilfui designaanti goond sorkmanship
andi management. fI May be taken at à lb. per sq. inch of
pistoln for engines ai good designa and woîkmanship, ai say, ton

hp.ant upard, but is olten scveral pounds ira ver smal
en.<incs It as lcast where the rubbing surfaces are off différent
matcriai5, but bath ai smioauh, bard, close graineti metal, weil
f ubricated with the best lubricanîs, andi whcre advantape is
taken off any arrangement off paris whîch permits the equilibrs.
tion of pressure, as on the shaft-beaaings of dauble, triple anid
quadruple expansion tngines, or in cither words an equat distri-
bution ai the strains an uhlose dîfferent paris.

A conîiplcte bAiancing off the reciproca:ing palis is also a
mater ai vety greai importance, anti is sonictinies the cause off
rnany mystifieti accidents ta engines, bath on locomotives,
staîianary andi marine engines, when treateti lightlY. The fric-
lion ai a steain engine oif large size and gooti designa is usually
between 5,Y, andi 7,ý off ils total 110%cr. i increases rapidly as
the siue af the crngint decreases.

Having naw somcewhat outhanctheUi grawth andi philosophy af
the sîeam engine, though ira inte-mittent, yet plain languagc,
oind made ouaselves acquaintedi wiîh that incalculable domniant
encrgy and ils transformation inua usefful and available knetic
ceery, uhtough that f imiliar process of combustion until ue
flnd ourseives devising ways andticans off controlling il sonas in
use il ta the veiy best ativanta.ge andi with as litile cosi as pas-
sibIe, we are xiaw prepareti ta study the conditions which contraI
aur intelligent designers, and ta endeavar ta leara what are tce
tessons uaught us by scienace and bv experience ira regard in the
esscnwil requisites of efficient working af stean andi economy
ira the cansunipioa of fuel. WVe may v-enture ta point out the
direction ira wlich improvenîcrit is naw pragressing as indicateti
by a study oif these recilissmtcs. and may bc able ta sec the
naturai limits ta such progress; andi xe rnay conjecture, toc,
îvha nust be the charatcter off that change ai type which can
anly take the engineer beyond the limit set ta bis arivazice. so
long as he ib canflncdl ta the construction off the prescrnt type ai
cntgnir.

(The cc.nmtoh slidc valse an improveti principles, the steair.
andi exhausi parts, îhcirarenas anti formula for calcsalatîng sire off
sanmie for différent piston speeds, will came under the headîng of

D)esign andi Construction," ira aur ncxt paper.)

.An inierrstint encine test us cently conid=ccd ai thse Scis-ofa Prac.
tucal Scence. Torarato. by a eont coinma:lee of iunits. end i mmbers of
Torono~ N t.. C. X ' S. Wechopeto bceable lu fti'aash aur readms
ai an tati date wuih sorne pirticulars of ibese tests.
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EE.GUTFIG IRftllWPcY DEPPMfTMENT.

NEW POWER STATION 0F THE NONTREAL STREET
RAILWAY.

Ftillovving i> a brief description of the ci.utpuictît of the M.on-
tiai Street aia Cotpanv's nu-w pouers-satut -

Theî crigîtie bouse Is twvo hin'ired andti rty. five fecet long by
tighty-ninc fiet voide, containing six 6o0 Il. p. (nominal) engtiti'
butît by Latine Bros., of Niontreal. Thley are horizontal cross-
compound, condensisig engîines, tith Coiliîss valves. Cy-linderts
24 is'clics auil 48 incites, by 48-incit stroke, speeded tu rosi 68
revaititions per miinute, and xu.îranteed tu develope abave
horse ljtower att the ssost econntIical point of ste cut-off, %vill a
boiler pressure Of 125 poids. The drive tuheel is 24 fiect in
diamcter, tlit 54-itich face. double cvîîwned, -zo;as tu drive twou
beits. Each enigine wvili drive two zo0 kilowatt gcncitors. -ri-e
gross weigiit ouf the fly whee is 4O tons. T otal iVeiblit of engluies
abut 85 tons. Tïhe founidations, on wvhich the engines arc built
arc cof brick, ccrnens, and concrete. *l'he dcptih of stet founid.t-
tions ts about filteen feet bciow% fluor level, und the uucight fully six
anid ;s hatf times as tnuch as titt of tic engînes. *Ihc founda-
tion bolts of the engines cati be reachcd by a tunnel in the
fundîtioris. The engines are raased 7 feet above the street

level, s0 as to kep tset clear of pobsible fioods in the spring-
titrie; and ibis accountis for the great depthà of f.àunid.tion. Ini
the bascînent below the cngines tîtere are Worthington and
Northey condensers, and the water for condensing tnd steait,
purpases îs drawn front the Lac-hie carnali n a z0 inch pipe.
Connecîjon is also lni with the city nmains, bo as tu supply
water for sicatît purposes front thai source, shouid the canui be
run off at any taîne. The botler house, adjoining the enigine
bouse, is 117 feet long by 93 (cet 6 inuihes asi the back, and t 18
fi. ils front. *Vhec are 12 Lancashire boilers, niade bv D>aniel
Adanisor & Co., oif l)ukinticid. Manîchester; sac, 28 feet long~
by 7 fcet diamneter, wvorking pressure 125 lbs. Eacb boiler is
capable ai giving over 300 Si. p. The shells are in 8 courses or
rings of one [)tlc euch, 5-8 in. thick. ';recn's econotîtisers are
bui in the flue, ard through theiri the fced watcr pass;es tu ca-b
battery af bailers. The fire floor is raiscd in like niatîner ta dte
engine floor, su as Io avold possible fioods. Thr ch-mney stack
is j86 feet above the level, 9 fecet internai diametet. The mnain
steant pipe iii iS inches in diametter. Ail the siramt pipe bas
been supplied by M.%cl)oug;all Bras., of Monitrent.

LEGAL DECISIONS.
SI*RlE R.ili.w.%w CoNti*À4,Nv v. CAi%1<tI-iti- Mt~REAl-1n

this case the action %vas one of daîtiages for injuries receii-ed
whýilc standling on tue outsidc toard of anoapencair. Titi-action
was <or $5o.coo, ands a judginent %%as delivcrtcl b>- tis court ili
iSqo, disinissiny the action. On aîîîiai by the îiiaintiff so rite
Court tif sie Quecn's Ilencli, dit judIneI)t 4;f tlle Queen's lien-h
1893, mcrsed dti judgmlent of tlac Supertor Court, and atiowcd
$6oo dattiages bo the plaintiff. lJpon ani appeal ta tit- Su;îrenît
Court by ithe Montreti Strect Railway Coinpanv, dttjbl)e.li was
quasied witlîout cosis, <un the grounci ilat tilîc auîlount in dispute
wvas Imiter $z,oco, Ille stausie 54-55 Vît, ch. z5, not applying ta
the cases pending, foliowing the decision of ts court iniCwn
v. Goans, dczded last j une.

JOYCE V. HAt.WAX STREET R.tii.wAy CaO.%I.v.-The
charter of a street raihway campan>- rcquired thc road be:ween,
and for two fées, ouîside of the rails, ta bc e ct coîîsîantly in
good repair and level witt the rails. A horst crossini: the
tra.ck stepptd on a graaved rail, and the caulk oi bis shoc caught
in the groou-e and he was injuied. In an action against the
conipany by the owvner, il rtppe.tred ibat the rnil at tht place
'vhete the accident occurred, was abat-e the Ici-el af the roadway.
Hthid, by tht Supremet Court of Canada, affirmning the judgnient
ai tht Supreme Court of Nova Sci-oa, that as the rail was above
thet ond level, cantra-ry ta the requtremisenîs of tht charter, it
%vas a streci obstruction un.tuthouzed by statute, and therefore
a nuisance, and the coînpany was liable for tht injury ta tht
horst caused therchy.

LotuoN STREFT RAIt*WAV CO. v. Ci-v OS: LOYîiON.-)udg-
mens. un appeal. by the dcrindants froms tt judginent oi Faucon-
bridge, J., tht trial judgc,.in -favor of the plaintiffs in the action
fivr an injunction to restain interférence by tht *efendants wib
tht construction ar a trnck on a portion ai tht strect railway
Une operateci by the plaintiffs on Dundas sîrcet, wtst of Ruc-
niond street, intht city aiLoncian, Ont. Appeai aliow.ed, judg-
ment oi trial jtidgc sct aside, and action dismisscd. with cuisis.
The court held that the plaintifis hiad no riglît ta mecdie with
tht roadway ini question, except in sci Car as thcy arc authorized
by the by-law ai the detenciarts, anîd tht agreements ratiiying
its serins. Under the second clause of the by-law they arc en-
titled ta lay a single truck ai tht point in question. WVlîe:iitr
tlîcy are entitlcid ahang wvith this single tract- ta lay 'nectssary
side tracks, switches, and turriauts" is a matter in dispute ixbich
the court dots not tlnd it ntcessary tn determiint. Hlauing a
right ici lay a sinigle track and not a double track, they art obiFged

utider the !st.\tiî clause ouf ste iu-it u lay- it tri the centre 0(
tite -.1 reet, antd as thle gatîge i-c fit-l ai fouir fé-et tiglit antd a hluaf
inicises, i-aci ati1 tuf titi sinîgle traîk, siculd hie two ct fouir anîd
andI a qttarfter iîuclîi-. frot tie centre lune of ste street. Sîip-
pttusuig Oseti etiitltd ti lav doivtu a1 %Ide truck or S%%itcli, titiy
tiiubt i;îv it titi one sîdi oir ttur of t*it-tr track, su that, for ex-
aitiguhe. if titiv lay it doivi on the- norili side ouf their truck, the
wlîtle ,.ttl Kluf of titi rta tav.CI-ptîlt: tilv ttvo feet four and
a ll Incites adciuintg the c-tire lisse tif tite- strcIt, %vih h1) ntr-

iy unloitstrtîctet. 'llie pîuiîintiffs, inbteat tuf thutng titis liavec laid
doî%vr doîuble tracks, ste imier rail tif iclih tract, being tivo fi-et
<romr the cei-tter lise oif the strcct, wîtthi tihe resuit îhecy ccupy
on i-a0i sidr of ste ci-nIer hise tuf tit sircet a space tof at hi-ast
six fiect four anti a hall iichies, becsies the tith of the raits,and
tht projecting poîrtion ni tite tics. It is pîlain therefare that tite

) laintilTs, ttjuon tîttîr own coinstruction tuf titi by-law, arc inter-
"erang oun vine situe tir tite mtiser ouf tite centre line oi tht street

%%lts a strip ni the strct tîiwat.id of fouur fict tin width, wvitlîtut
any siiatowv of riglit. riîe>, in fai-t, bi>iiig fturlidden ta iay clowni
a doîuble truck, insist oi ttheir right ici iroceed ta, ia)- dlown wb.ai
they eaul a sinele tract- anti sitling lis a fot tii and itianner witiclt
cannot lîe dtstingutshed frnis% a doiîuble tract,, andi in a f<îrîî antd
tîtansner forluititen tn isi- case of a single tract- and eiding. In
sa p*- occe ling titiy i-cri- whioily wittt jtistificatian, and the
defenidants, lueing rtspoisuibl- luy iaw% for the contion <if thei

ltgiwa, re -wehi suitin titeir rigiits it i nterfering wîtli the
plIaintiifs' wsork, andi ils restoriîîg dte iitglisvay tu ils proper con-
ditiai.___________________

SPARKS.
An ciectrie raituray connectâtn -. i villages oi Iloicenhani aînd Kilt-ura.

Otut.. ta taiked of.
'fiere is ru-ud to tuc unuter consuteratuon a projeci fuir the ronstruction of

in rlectrue railway betw"-n litcrvtlir- nt i1 renson.
T'ht cuîy &f liatton receuv&l tasi year in prr-rtilnige anti ni;age ironi

the Hamuiton Street Raiil.tY CoutP.tnY the euni Of $82.504.67.
The Wiunnipeg Etectric S-rt-i Rtidway Cosunvany us beins requesird to

csiend uts lunes ta the tiuckty scttted portion% of tht aujoining inunicupîtut cs.
'Me naine ofthe National Eiectric Tramsuav andl .ghisng Comp;any. af

NVictoria. IL. C.. h as luttn changed tothe Vuctotria Eitcric Raitway and
I.-glutung Company.

fuMr H. P. Andrews ha- bec-n atîpaunted ibîresuunt of the Cle-veland ,succet
Rautway Comtpany as successor ta Mr. Il. A. Kut-rcti. %%ho hctd the unitioui
Wo two ycars preu-iorusty.

17ht newty <lecimi couticit of the vlace of G runusby is Lit iue nmort
favoraiiy titspos>ed towaruiu the fi.nuiton. <inmslîy aîndi liansvhlc Rautwîuy
tha.n the Couiiol of 1893

An clecrie r.til%.ay agitation ut on fonît ît Cornutati. at-t sitis reruaritti
thai plans art tueirg iurcipared titt a sitew of ututuzing for itis pîtruose the
poster (roin tht %.tut nette d.8m.

It is staicti tu tue tht intention of tht- R-viutuin Conmpany. af 1)eeronto.
who art Vie owner of tiht *Ibousaini san Railway lueî*c-en Gananaqjut
anti tht G. T. R. ni-tîn lînt, ta operat tht roatl tuy rir-citîcty.

A sutesal trialittip w.as matie a f w ia -s ago ouc- the Park anti Island
Railuay tint ai Mtonircal. The or.: ts îte lai on a saud sionc fountiateon.
«Trtilishnr emptoyei. «Mess. jean ltîtîit-% Etrctrîr Contixany fsiunishtt
tht power for tht aperaiuon of the roati Cams ctunstutmiul>- ltgra trre
titan the antmnary :sty tit-truc street cars r a lub ttti. Si is expecttd
that as; tht end of thet esent licar lorty nmiles of irack %% tt hatvc brn
cottttruct-d.

The Ontnoi t.tgisatur- tui tue a-,keil tu incorporate the Toronto asnd
Sutuarban itaiway ('omp.tny. w tilt puower tu acqtuire tht asic-Il anti lurvi.
te-es oi the City andi Sul)tîrluan Rautw;y Company, tatil , anti tht Dasenport
Strem- Railway Ct>mpany. ladu . atnd ta usue p titi up stock un payttient iluere-
ai. toassuine tht liabiuiutî,- of shr-e conip-tnit¶. anti ta have poter ta ac-
quirr other franchises 'ht capital stock aI the conîpany *iIIbrt $250.000.

Mess. A. E Carpenu-r anti R. R. Vaddtlt. of H-aiton. * ho rliunu ta
hotti a franchise fram tht S.utttlct-t Towtnship Counrut. tiate salien possessîo-i
of the oniy av:îiable rouie- upon whtch an elecîne ratiw.ty tain lue cansitucen
ici lianutan Bceich. anti hast commncet gra.iing açuerattons. trithis aîtion
ihey appearta s-u Ltorestaileti tht Hamiltn. (riruuty antis licanas-illt
R4ilway Comipany and i tu liamition .SiTret Rnîtsvay #Uttitupani-. Iath ni
whont hat expresseti thrir 'niention of runninR a trolicey lune lu tht Iteaduh
next sutmrr.

At tht annu2i ntetsing af the %hareholdei-s of tht Luntion Strtet R.tw.ty
Company>. heitt an januar>- t8th. the flloiniz gentlemen wtr ctected
directors (oir thet nsiiîng >'car - I. A Esert. Ti. Il. S"nt.îtllman. cire-ce
P.4ek. E. %V. Moorc. .1 R. htrrazk. Thtc fottowtnr officters wc-c alto cîtcitti
Hl. A. Eweri. President; E W %Moare. Vie Il-tattieni . S. R. ltrif".
Secreuai-.reasttrer andi Genenul %Ianager. Tht annutit report for s89.l
siuowrd Cross -arn:ng.to lx- SSa.z4 6o, tuenranîincr.îs Of $13-;02 220CTr
tht ilar î8ea Tht per.ttinge ctins for th lm ;etou urr-o.6j6 93.
le-aing tht net revenue $1.5.7 tucng an incre-asse of! $4.t7,5 Oser
itug2.

The Toronto Street Icailway Conipanv havt heecn rxMieninrn for
sorttetlime paît with the transportation of uertu-nging mattriat troamib hct>-
strcretîIo Ae.iîdgcs Biay. -speeu.t cars hemnt ro)nsirtiirtl anti ui-ut for tue
purpate. Tht experimnt bas resuliei uuccsfsî!Iy. anti tFr compainy liavt
off.-red ta enter into an agreemnent with tht ctty ta carr garuag- lr..n' an>-
point tithin the tit of the euîy ai the price of si. ço tutr caîr pc-r round
trip. ilt bang provided thuai the ca«r shali not rontaun nuate tti.n ta, tons of
in éttral. . Thtre sire also prov-ision% reqirung ihe ciiy ta ttc-ar a share of tht
cas: of switrhes nd sdlutionali rarcks rtqtàireui. andi she comp-n- are not
to be liable for the paymenî ta thte ctty of ant> perentaute oni the quoird
price or mnilcage on track extensons. It is ptoposeti that the aVrttn
%hall caser a pernofa test years wiih option Gf rencewat
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ON LIIT AND OTIIER 1110H FREQUENCY PHENOMNA.

liv S~iAl~iA

It i% 1>aesmbl that the ailler confductiiig air Sarnta or free space
Contai. ns ;%ît opiposite chaîge and taa, togzetiier with tite eaîrth,
thev forait a condenser of very larme capacity. In such case tht
period ori Vibration [may bc %cry Iow anid ant alternatmng dlynamoi
machine Inmight serve for thle purpose of thle experimena. I
would altan transforni tbc Curient tu *a potenmi as .15Ilh as il
wvotid be fouri possible anti connect the ends of lime high ten-
ion strouilary tu the giound and tu thtc insulated body. IIy
varymng thec frequency of tht currents and carefîiîly obscr% Ing
aile potential of thtc nsulated body and watcbmng for tht dis-
turbamice ai aile varjous ncighaboringX prints af tht rarth's surface
tctnanlce IlIbOît be deîecied. Shoald as tht majority oi
scienific tiien mni ail prcbabiiity believe, the period bc extrceicy
mnali. tllers a, dynaio, machine would nul do, andapoe

electricai oscillattor wotild have ta be prcxiuced, and perhaps it
iiiight flot ta bc possible tu ubtain sucb rapid vibrations. But
ic-hether tllis bc possible or onm, and whether tht t-irth contains
-a charge or nnt, and whatever inay be ils period aof vibration, it
cermainly is possible-for of thîs ive have daily evidence-to pro-
duce suint eiccîricai dtsturbince: sufficiently poverful Io be pet-
ccptible by suit;tble instrumrents ai any point of the earth's sur-
faceC.

Assume that a source of alternating currents S bc connected,
as mn Fig. 2t, with ont of its terminais ta earth (conveniently ta
the %valer mains> and wîth tht other tu a body af large surface
Il. Mhen the clectric oscillation is set up there %%-il be a inove-
tuient of eleclriciîv in and oui ut P. and alternaîing currents wil
pass through tht carath, convtrging 10, or diverging fromn, tht
point C- wbcrc tht gruund connection is nmade. In this nianner
nigorngpont on heierth's surface within a certain radius
wali be disiuibed. But tht disturbance will diminish witb the
distance, and thc distance at which tht effeci will sutil be
perTceptible will dcpend on tht quantty of electricity set in
motion. Sirice the body Il is insulated, in order ta dispiace
-a considerable quaittily tht potential of the source inust be
excessive, since there would limitations as ta the surface of P>.
The conditions might be :îdjusted sa tbat tht generator or source
S will set Up tilt sanie electrical mov ement as though its circuit
were clo..cd. Thus it as certainly practicable to impress an
clecîric vibration ai least of a certaiîn iow period upon tht earth,
by incans of proper machincr. At what distance such t vibra-
tion inighî be made perceptible can only, be conjectaired. 1 have
an another occasion considertd the question how the tanh
might behlave to electric disturbances. Timere is nu doubt that,
stict in such an experiment the electrical density at the suifce
could bc but extrcmely small considcring the size of tht carath,
the air would tnt aci ais a vtry disturbing factor and ahere svouid
be flot nauch energy lost through the action of tht air, wvhich
would be the case if tht density wert great. Thcoreically, then, it
could flot require a gre-t aniaunt ai energy au produite a disturb-
tace lectbe nt great distance, or even all over tht surfaîce
afiatle globe. Naw si is quite certain that aI anv point within .1
certain radius of the source S -a properly adjustcd self-induction
and capaciîy device cans be set in action by resonance. But flot
only can this be donc, but anoither source S , Fig. 21 sinilar ta S,
or any nuinuer of such sources cans be set ta work in synchronismr
wviîh the latter and the vibration thus intensifittl and sprcad
over -a large area, or a fIns% ofi lectricity produced tu or frirm tht
source S- if ilie sanie be of opposite phas.;e ta tht source S. I
thank tbat bcyond doubt il is plsable ta operate electical de-
vicesý iii -a city through tht ground or pipe systeni by resanance
fromit an elecirical uscillaîtor located at a central point. But the
pracaical solution afibtis problem wol ea incomp-tr.tbly
sinaller bencfit ta main -han the realization ai tht scheme ai
trtasmitting: intelligence or perhaps power ta amy distance
thiroigl the earth or environing medium. If Ibis is at all
possible, distance dtots not mean anything. Praper appatatus
niusi firsi bc productd by antins ai shich tht prablern cana bc
aîtacked. and 1 have devoted mutch thouglit ta Ibis subject. 1
am firniîly convin.-ed that il can be dont and hope that we shail
live tci sec st donc.
ON TUF. LItîT i1lEtFNOMENA l'ROIrVCEI, IIV I(lt1-FREQUEiCY

CUaRgENTS OF ItIGIC 1'OTENTIAI, ANI) Ç.!.'%14AI. RESIAIZKS
RI...ATIN?'. TO TUIE SUatjEcT.

Returning now ta the lighî etfecis which i bas been tht chief
abject to investigate, il is thought proper tn dîvide these efiects
laa four classes: a. Inca-ndlescence ni a solid, zi. I'hospborescencr.
3. inc.indescenct orphosphorescence of a rarefied gais, and .
l.uininnsaty produc in a gas at ardinary pressure. Tht firsi
question ;s, llow are these luminaus cifecîs paoduced? In arder
1<' answer ibis question as satisf.actnrily as 1 atn able ta do in
the light aif:sccepted vîcus and with the experience acquired,
and ta add sanrie intercst tu Ibis clemonstration, 1 s>hall dwelil here
upon a fealure which 1 cansider of greai importance, inasmuch
-as 1mt promises, besicles, tu throw a better lieht upon tht nature of
transi n1 tht phenoinena produced by bagh-frequency electrit
cuirrents. i bave on other occasions painttd out tht greât

ofpranea the presence oi the rarefied gais, or atamnic
iniediant in gentral, aîound the conductor îhrough s'hich alter-
nait currents ai higla frequency are passes!, as regards the beat-
ing ai thtconductor by tht cirrents. ily vexperiments desctibed
sonit laine aga bave shown that the hiigher the frequency and

potential difféence of the currents, the more important becomcs
the r.trcfmedi gas in wvhach the cotaductor is itrâtmersed, as a factor
of the heating. 'l'li potIentiai difference, hotwever, is, as 1 then
ç ointed out, a are important elemnent than the frequency.
Vhen bath of these are sufficiently high, thc hecating mnay be

atlmiost cntireiydue tt prcsencc oithe ra.refied g.-s. Tht experi-
menîs to0 follow v illIi~osv, the importance of the rarcfied gas, or
generally of gas ai ordinary or oather pressurte as regards the
incandescence or cilher luntinous effects produced by currents of
this kind.

1 take two ocdinary, 5o.volt 16.c. p. lamps which are mn cvery
respect alike, with the exception that one bas been aF.ened ait
the top and the air has filled the buib, white the other as ;it the
ordinary deprec of exhaustian of commercial Ia'mps. When 1
attach tailelImînp, which is cxhausted, tu terminal at the second-
amy af the coul, which 1 have already used as in experirnents
illustraied in Fig. a 5Sa for instance, and tums on the current, the
filament, :ss you have befare seCn, cornes to high incandescence.
When 1 attach before the second lamp, which is filed with air, in-
siead ai the foriler, the filament stili glows, but mutch Icis brightly.
This experirnent ilimstrates oniy in part thet rtath of the state-
inents before toiade. The importance of the filamnenî's being
iminersed in rare-fieil gas is plainiy noticeable, but flot ta, such
a degret as talght bc desarable. The reason is that the second-
ary of this cuit is wound for tht loty tension, having oniy 15o
!taros, and the potential difference at the terminaIs of tlli lamp
as thertfore small. Wcre 1 to, take anoîher coul with anany more
turas ini tht secondary, the effect wouid be increased, sance il
depends parfly on tht potntial différence, as before renmarked.
Blut since the effect Iikewise depends on the foequency, it may
bc properly btated that il depends on thetlime rate of tht vibration

CMauao% DEvosiT a iJIu irs A MAGNLrac FIatLO.

of the potential difference. Tht greater this vibration, the more
important becomes the gas as an clement cf htating. 1 can
produce a mnuch greater rate of vibra.tion an another way, which
besides has the advantage of doing away witb tht objections
which maght be mmadc in tht experimnent just shown, even if bath
tht Iamps were connecîed in stries or multiple arc ta the coii,
nantely, that in consequence of tht iatcionstexisting betwten tht
primary and secondary coil the conclusions are rendered uncer-
tain. This resuit 1 secure by charging front an ordinary trans-
former, which is fed fromn the allernating currents supply station,
.a battcry of condensers, and dischaîrging the latter dirtctly
îlsrough a circuit of srnall self- induction, as before illustratedl in
Figs, aga, 191>, i9c.

In img. 22a, 22b and 22c the beavy copper bars B, Bs art
coniîced ta tht opposite coating of a battery of condensers, or
generadly an such a way abat tht high frequency or suddcn
dischar:es asst made tu traverse thtn. 1 connect first an ordinary
5o-volt Incandescent lamp tu the bars by means of the clamps c, c.
The discharges being passtd tbrough the lanap tht filament is
scndered incandescent, though tht current i rough it is very
smali, and wouid not be necarly sufficient ta pioduce a visible
effcct under tht conditions af ca'<inary use of tht lazrp. In-
steaid of this 1 now attach ta tht bars another Ianip exactiy like
tht first, but wîth thit scat brolken off, the bulb being therefore
faiied vi!h air at orlinary pres5sure. WVhen the discharges are
directed through the filament, as before, tl does not becanse
incandescent. But tht result raight stili be attributed t0 cnt cf
the maîny possible seactions. 1 therefore connect bath the Iamps
in multiple arc as iliusirated in Fig* 21-L I>assinR tht dis-
charges through bath tht lamps, again the filament in the
exhausted Iamp I glials verM brighati), whilt that in tht non-ex-
hausted latrp 1 -rernains dark, as previousty. But i shauld nox be
thoughî that tht latter lamp is taking only a smali fraction ofithe
enCrgy suplîecd tu bath aht 12mps; on the contrary il mnay con-
sumie a considerable portion of tht tntrgy, and ilt may become
even botter titan tht ont %%hich burns brightly.

fTo Cmmtiae&j
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65 to 71 Front Street

West.

TORONTOt ONT.

CAPITAL,

$11500,000.

a

0 TJIE. a *

Canadian
General
Electriec

Oompany
C 1L -L 4-iMaàED

e
FACTORIES:

Peterborough, Ont.

Branch Offices and
Wareroams:

12.4 liollis Street,
HALIFAX, N. S.

1802 Noire l)anie st.,
MONI'REAL, - OUF.

350 Maiin Stree,'
WINNIP'EG, - MAN.

Granville Street,
V'ANCOUVER, -13. C.

e
x-x x x x x x x< x x x x x >c

Thomson-Houston Street Railway Generators and Motors
(Same as bulIt by us for Niagara Falls Park & River Railway.)

Thomson-Houston Systems of Alternating Current Apparatus
for incandescent Lightrng.

Edison-Systems of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Apparatus for Long Distance Transmission of Power. j
WE MANUFACTURE Il CANADA EVERY DESCRIPTION 0F ELECTRICAL MACNINERY ANo ELECTRICAL SUPPLIES.

x x x >c x x >c x x x x x x

INSULATED

WIRES
FOR ELECTRICAL USES

Ouîr %ire factory is one af the best
equippcd on the continent

%'Te mianufactute every descito
of insulateti wires andi tablesand ur,
large production enables us ta offer
special values.

WVe desire at Ibis scasan Io cal
attention ta Our

Standard Weatberproof Wlres,
Whlte W.a±horproof 'Wlrs,
Rtibber Co'vered Wlwés,
agnet Wh"$.,

oMe and Annunator Wires,
Flexible IncandeScnt Llght

cordS.
Our solii tot Rubber Cosereti Wire

bas the best insulation resistance, best
quality of ruliber, and gives tht nîost
gente satisfaction £0 users.

TRANSFORMERS
To no other class of apparatus tan

the aiomn that "the best is the cheap-
est" Ilbe more truly applUed than to
electrical machinery andi appliances.
To transformers does this especialiy
apply. II will pay you to buy the best
in the market, and we now affer you the
very best At such a reduced price that
the essentials of quality and efficiency
are combineti with extremcly low

rie lich is rendereti possible only
ytbceè wIout of improveti labor-

saving mýacb1nery, added to a large
iticrease in our Output.

Tht Transformer we offer is tht im-
proveti type F. Thomson-Houston de-
sign, <ieebr.ited fer its high efficiency
anti perfect regulation.

The foliowang points in a Trans-
former are ail essential: (S) Perfect
safety ; (2) high ef*lciency ; (3) igood
regulation ; (4) sm.ll core lass ; (5)
convenCflce in installation.

These are attained ini the New Type
F. OUl Insulated Transformers <which
we are now manufacturing ai our works
at Peterborough, Ont.). in a greater
degreetihan any other upon the market.

Wrue te le ffl .j£e fer paic<,a
SMd diecoUZta

INCANDESCENT

LAMPS

%Ve have, during the pajst t wo mon îhs
nmade such changes anti im1Drovements
in aur miethotis of manufacture, anti in'the general appearance of our lanips,
that we offer yau, with confidence, a
ianîp that we are assureti is now su-
petior to any other in the market.

'%Vc havr.adopieti an enuirely new
methoti af treating and handing aur
carbans, and havc sa, iniproveti out
methotis ai inspeciing andti isiing
thiraughout each depatimtnt ;ind pro.
cess that ail ;nhercni <lefcis! are
ehmînnated befarc the lanips are pasbe<l
for shipment.

V'rfro ia and diaeoupoa Jur-iaJemd
on *pp*fgittiol.

OUIR LAIIP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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TRADE NOTES.
The Canada Vimmegar Works bave juit placet] ln their fictory a Kay

dynamo.
*rhe WoVrsted nuit Itraiti ( T oronto Joncion. have inrtalklci a K.my

dynamo.
A. lt. Waadyât & Co.. of <juelh. have placed imn their plAting roomi a

Kay clectrir platmnR iimiacinr.
mmmb Bluck. ilot e ltimuier. itramtfom. lias juil instailed iii lits platmng

fouina rime Kay electme pi.vmmng mmachine.
Them Kaj Elctrmc Vtoelts hae just îtistmmlled a 400 lmght incandescent

plantI for I lui EIg.ýaen. o utmh.s,
ZMhe Kmmy ]Etecîcrie Works thave imsialîtl it u eectric planît in ) llaoper'l

lmlatcksimmtlb and mitchmnr siup, mmmt Gumelph.
Thme trader wha wmibe' tii enjoy a coud Iauigh shoulti turn la the ativet

tmsemiment hu tbis muraof the l'arkmri I .smump Co
*Ilie Acnie Silver Canmp.ny. of Toronîto. baie n«ltld ta their extensive

plant a Kay cectru pisting mAhime of large capa).cgty
The toans of Dunimu. Ont.. and E.Vtoranto, Ont . have aardcd con.

tracts for ire am>uni çysmemvs ta %Ieur&s. %% . Ness & Co.. af Monircal and
Taronto.

*llme (tamn anti Cpholstciy tactary of Guelph have justi nstîmleI a Kavy
motur ef z5 h. pi. and Are Roîing extiensmvely ino bi bric onfu manufacture.

Messrs. John T. <.*as:dy andi Aliemrt Willim fiomer hasve formeti a Partt.
nersip in Montreai Io mu.mtnuf.acmurr ImiAthea betlminR. Ilme firm matule bemng
Cassidy. Boimner & Co.

I'he Eugcne 'hmillmps Elrctrîcal Works. of M1.ontrenl. bmave sccured the
order for the aire meqîîret imn the construction of time Ilamitn. <jrmmsby
and lkamsville FIecime ltamlway.

'Illc Rorman Catholme (hurtrh of Strmtford have just rebulhi thrir crgan.
andi arc no%% mtnning mi Il eicctricmty . miotor and miltachmuents supplrd andi
%et up hmy the Kay UEmtrmc Works. of Hanilhton.

lhtc Montrent P.mtk and Island R:mîtaay Company are oprating nmne
miles of uine betwern Montre.i l S.-tNuit at Recoude. Three double truck
cars are msrd. equîpped wth the WeîlminRhouse systenm by %Iessms Ahearn
& SOpe. of Ottawa.

The Canadiman Locomtive andl EnRine Company, of Kingston. tiase
ohmaned the cantriset. mn commprtmmun sth Amurmicasu film%. for the con.

structian of lwo large locomotmve tugîines rqimreti for use on the Inter.
colonialltamhsmay. Eý.tchî engmne watthav-e en dnvmng 'thms.

At thc iactary oil T. W. Ness & Co.. Mantrei. îhey are now makmng a
spematty of chmngmmî cry'itaI antd other gris fixtures mOto etectrmc. andi have
rectntty donc constimamle mn ihmîs une imi conmîcc.mami sîth their contraci for
Henuy Sius'en. C. Gi Hope. John Hope anti F 1-. W.mnklya.

The conmraci for eleven cars required for the equipment of the Hiammlton.
Gimnsby amîd lte.smsvmhle 1Etectrie Ramstay bas Isren awarded to Nlrs.

Ahearn & ofer a Ottawma. It lit especteti tham the butc wmîl be mn opera-
tion between Hlamilton andi Grimsby l'.smk hy the Girsl ai July next.

The Kny 1E*tctrmc Works. mn conjunictmon vs îmh l.emtchi & Turnhull. elevit.
loit manufmmrttirers. of llaummlitnn. hs'.c mnsi.mllc imn J IooJIess & (So.'s ex.
timsmse w.trchose au clectrmc elevator . mms siniplit.îly ai construction. neat.

ness of design andi sahiimy iofevery part shoulti conmnenî il la any one
smeding a maîmchine of tis kind.

At the Genersi Eiectrie Conmpanmy .a workshops ntm I>terlioro'. Ont.. there
mîs jui hemn cammmlleted a n lcltmrmc smiow plow for the KinRgston Ilectric

Street Ramilway. It i 21 fret lomng by 6(cet wmtle. and Iîropehird byt ;0 5
Im. p. smngle reducmmon iiotomi.

Mesars. Roin & Samler. mmîmnîfctur .gm of kîather belling. Moniteal andi
Toronto. have sent out a card wistmig) tileir custauers the compîiiments of

time season. muid smatin mhmat notwim'ianing the ktenest comimpetilman. ihmey
have securted mmmi amîm pie simare of orders during time ye.mr whmc h ha% imîhi
ciosed. wime ai mime %;mmîmc lmmnm. mn;mmmml.mmimmmgb thrmr repu.mmmon for rirsî-class
sîorkmm:tnîimp

lTme fotlowmng letter by Mr. L. il. Retrsor, propfmetor of tute St. Nitary's
Elecirme I.,ght andm Ilower Coiîpany. ta mue I)odge Wood Splmit 'uley Ca
af Toromnto m it ammnille of immmmmy leller reccîseti by the Domige peuple mn
praîve of imemr mîew mîmd mmprasemi dynamo putlry -- Enclased fimd nîney
cercler for $7. 50. imeing unmourmt of .ccounit for dynamo puallcys. Thme pulicys
Ikre gmvmug excellent samtisfation.

Sales of Rltiance molors hatve rm.eently been nmade by «L \V. Ness & Co.
as tollows Mlesrs. V'. D. Docts & Co. of ltme Ilamnd City fimira Works.

dynamio for lighlmng . W~aters limas.. prmmters. Monîreai. mîmtor ; H. P. 1-a.
belle &' Co.. furniture mmanufamemtmmrs. NMoutreal. tdynamoa; <. fi. Harroaer.
Noveîty Stmmmp Co.. Kerr & Morgan, Clititman l3ros., John Bturns, H-. H.

Thurston. Montreal Show Case La. andti he Mantrrai Dres Stmy Ca..
nioloas.

NMeurs. 1'. W. Ness & Co., Nlontrmtl. have recenmiy mnstiell privait:
telephone systems for ilme fallawing fimms: MIessrs. WV. J. Gagie & Ca..* War-
wick Sons &Ruitor. antd trough & C.mswell. Tairanlo. Grmfton & Ca . Don-
das * the Centrai Prmson. Toronto. 'Messrs. P. larten. Sons & Ca. andti he
Sabiston Lithmo. Co. (usinR the new patenleti .utonatmc swmtch telephar.e).
Thompson & Ca.. Cratg St.. Muntr-ai. Co- da L.mfe As'iurancr Ca.. Hain-
ilIon : Chmistme. irais mi & Co.. Toronto.

Merssrs. T W.Ness & Ca.. NMantrral. have recentiy fillemi wmrmng cormtr.aclî
as foliows : The neis resitiences of àmesrs. R. Il Anrtus. Dimucan \Iclntyte.
Henry limmson. ant ie mnagm.r of the Baînk of Montreal; tîso the Pro-
testamnt Orph-tn Asyltimo. new Ilank of Toronto biîulding. coter St. Jantmes
ammnd NIcG;li strecîs. Niontresil ;. I.Lefebvre & Co.'s lied rorit sugmr lactoy
Lerthmervmtle. Qîme.; the new iteard ti te buildmng an J.îrvmsslreem. Toronto:
Mlessms NI. %Moomiy & Sons, af Teerrrbonne, Que.; Si. Anmirew's Church.
Carleton P'lace. Ont.

The Vanklck Hi Electue Lmghî Company. the campital stack of which
iî.ts jîmst beeni ncreaseat ta sma.oo. have recm.nlly conipleteti a mca power
station mn whlclm bas bertm mnstaîlicd a 6(a h. p. emigmne. lirm large dynamcd
anti a power genrator. The company bas already rtcemved nunietaus ap-
plmcatmnli for power.

flhc Bell Telephane Compasny are rapitily removinz Iheir pales anti wmres
frant tbe sîrtes ci! *Ioronto andi ptacmng them underground. anti at the
prescrit rate af progrea.s mi i prnLalîle ihaitîhe whole oftihe campany*s sys.

iramt wmîl have gane undergmnd prior ta the expirlman af the tmme stateti
by uts agreement %%imthe hcity for the complet ionaof the work. Three-fouuths
of the tetephames are connecteti wmth metlatîm circuits. Lait yeart here were
added ta the company's hmsi of suhiscribers. 350 rintes.

Reliance.
Automatie
Alternating

*...THE ..

DYrrNAMOS

PERFECTLY AUTOMATIC,

FROM ONE LIGHT TO FULL LOAD.

THE RELIANGE ELEOTRIO MFO. 00.
(LIMI TED)

W~TEB'OD, 1>T

\Vritc for prices and investigawe before

. .. . .purchasing ....

lIBA CHI OFFICES:

io6 King St West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE.
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Il cepocteil thnt nrxt sunîmer tclephone line" are ta bc estitbilisliîed
thcouglîout %I.tn.toulin lelitul.

An empinyc u the electric lip.ht station nt Iltîrrnton. Ont.. naiîned
*flanîss D.svy. was ecent'ly kilied while alonc with %he m.«liinery, !iy lieing
caught in the shaffing.

Mr. George MIorg;n. of Sarnia. htis rctntly gîurclîas-d the litRe wagof
asnd carnage works hongîng ta lie I.owrie estate. with the purpase. it is
saut. of esaa'lishing clecîrc works.

Sevcce danîage w.ss donc ta the wires of the telegr.tph. telcphione. andi
electic light como.snîes by a wind and snow storni which pasýsed avec the
city of Wiînnipeg~ on the istlt of januacy.

By the bursting ca.n atmature in the rlectric power station ai Driliiî.
Ont.,* the engincerr in eh.srce. NIr. Ritchie. narrowly escîîped latîng lus lire.
whilc the town was teîîîporarily slîcoudcd in darkness.

As the resuit af a dispute betwren the Cauncîl of the city of Three Rivers
and the Royal Elcýrie Coiîîpany. avec the character of the plant supplied
by the latter ta the carpration. thc campany have given notice: or their ini-
teuftion ta shut clown th ilghting station.

A loal piper staies tisai the Royal Electric Canîp..ny have submnittcdl ta
thse town cottncil of Aucora. a proposition Ioaliglit the streets. business places
aiîd reiidcnces (whre rcquîred). ai R flat rarte Of 23% cents pser 16 c. p). latup

etnight. ltght ta be tumnishetd evcry night in the year. tram dusir untîl
a inight.
Mc. lanmes Rass. af the Maontceal Street Railwav COn' ýatn .accanipanied

hy Mr. F. L W,inklin. ane af the company*s engi'necs. late y îî.:de a visit
af inspection ta a numbec of Amecicun strcet cailw.sy powec stations with
the abject of be:oming acquaîr.ted with the most impravcd mcthods af
equipnient.

T'Me water powes which is heing devrlaped by the Keewatin and Rat
Portage Power Camî,any is staîed ta be the greaîest oit the continent. Tihe
campany propose ta, %pend a quarter of a million dollars for the utilization
of this powec. the pucpose being ta fucnish powec ta the towns of Keewatin
and Rat Poctage.

Mesca Cancoy Bras, propose ta utilize electric cars operated l>y storage
batttcirs ta dcaw wet lumiber and refuse frram thrir saw mîlls ai Deschenes.
Que.. thcough the piling gcounds. It is alsa ad ta bc tlie intention of the
firni ta instaîl a dynamo fcom which ta supply cucrent toc lighting the streets
of the town of Aylmer. Que.

Eýxpeciments hase lately lxem con- .. ed ai the svatecworks puniping
station at 'raconta junction wîth the purpose rf dcîdang the relative
ecanonil- of hard moal versus scrcenings as fuel. hi has been dizcided ta
puci.hase a bloscer and use scenn it is claimed thai hy tîtîr rnethod a
.îaving of s2 pec day tan h ffct.

Thse annutîl elecimn o! officers of the Canadman Marine Engineers' Asso.
ci..ton iook place on j.snuacy 24th. and r-sultrd as tollos: President. O.
P. Su. John. ex.Governnîent Steaniboat Inspector (elected by acclamation);
:st Vice-Pcesident. J. C. '.cFadden ; 2nd Vice.Prescient. L. O. De]..
Council. J. F. Crrnn. D. L Foley, J. D. Banks. Theis Goud. J. S. Adam;
Treaburer. J. H. Ellis (tlected by acclamation). Srcretai y. F. E Srnth
<elecied %yacclamation); Audiors. S. Gillespie J. A. Findlay; Inside
(3uard, J. Hopkins.

The Bell Telephone Co'y
OF CANADA, LTD.

MAIIiIyA'.CTUi4K8 ^14)I iAS FURt SALKit iY iiOiii~OF I

TELEPHO NIC oWher ELECTRICAL APPARATU8
LUME MATERIAL AND SUPPLIES.

WVili firisli tenders fac suibîîlviiîg Wl'îselloîîsi.. Plilc Blîuidings. fluicîs.
anti I)wellings wîtlî

l'RIVATF ANI) L.OCAL. *rEhEPIIONE SYS*IEMSý.
BU RGIAR AI.ARMS, 11011'L. ELIEVAl OR ANI)
QIHER ANNUNCIAr'ORS. 11011. ROO.N AS'l)
FIRE CAI. EL EI.ECIRIC BLIA-.S, l'USI

l ' ONS. ET( '* . ......
Will ilso furnîsh tendlers ta C'hies, Tosvnsand Viîllaiges for FiRF. AI.Aicsit

AS) POLICE PATROI. SYSTEI.s.
caalogues a-ill be .faimilhd on a>îI/ca ioM.

SALES DEPARIMENT:
MONTREAI.:

Bll Tlephone Btuildling.
367 Aqte<iuet Street.

TORONTO:
Bell Tlelephnne Building.

37 'eiiîp)cranlcc Streei.

HAMII.ION
BelIl Telepisone Bilding.

Hughson Street.

o*irÂWA.
Bell Telephorie Building.

Qîleen Strert.

QUE13EC:
Bell Tetelphone Building.

Si. John asnd P.llce Streets.

'roircsi Blochi. Main Street.

THE HAWORTH BELTING 00.

MANPUFACTURERS

OFFICE AND FACTORY: 9 AND ii JORDAN STRE--ET,

TORONTO

It is no longer neceÉsary to import Carbon Points.

THE PETERBOROUCH -CARBON AND PORCELAIN CO.
<LIM)D

...cas furnIsh thom eQu.al to any trn the world. »~ they are....
SIAiIUFACTU'REitS 011

Carbon Points for, aul systems 0f Arc Llght, Battery Plates, Carbhon Brushes,
AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LIMES.
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SPARKS.
Lt.etr. patent linarv tacen ivued îeteasîng flic

câlinait Stock ot the V,îîîiklrek liait 1Elr trie t oui

pargar. .tid. . (foin $j.000 Io lio.>0

Alti aclcent îîîretîng of t urumîto soîie

No. i C A. S E. , i .s nl lxl î iat îtton 10 lie
Aoral hy Ille itiruulurfs w:îI 9 dopled

ir trinuuuuai niîeront t the 01aeuuurr utlige
N î,.Irx ai tai iik :liat <u R avtin> ouîîp.* ,

,a.i Il ti liucl ut fle oliter ut flte Compan ify, No 18

King Nret 1ei orotuto. onitiiesday. lte 6tli

19nt ..11idaut.
t tue cuipaniv ithu ha.% e tintrtakei the a e.

s ritîjutleni t of rctrîc tuouir on flic Canautuaî side
ut aile 1îîg. fitl> are %.%%il (o have îggreed Io
1), in a pImaginai lu derlîver ont the lust of Noveai.

lber. 1898. as.ooo lamre powr.

Ille iewntoic Railway <.uu.îvhave barrîn
ii %vl.t inlla flite Suuîîs.Ilk t uîusIlbny.

ut t lt-àtgo. vilîhu a *.îew lu tige piîîlu.îse of tftic

-ý.otu< Il i. englane exhiblitedl altige Failds t..
and tiuecuati>' (urisgned for eieclric IîoCîiusms

%uIr. il. G. Iltant, of St. Cathuarines. tis in luis

î>elw-.%on aî rrecîju for t paivîurrnî of J'iye iiadres
or c*î tuîji stock in flic 'I orotuto. iutt.iîon anti

Nîg.îra 1Electric Niagnetue IerIegrapl: Coni
pajn'. *1 lie rccctît as dateil flic à 8th of January.
1847.

tt us sait to '-le tige intention o! tue executive
couîî,îîîîîee of the Stret Raîiway %irci*s 'Uion of

'l'irouito te issue a cati for ;a convention of coi.

îî o f u flic differeni Stret r.iutiî.Iy Cotilantes
îhîretghoîît Canada. %iah Ilte ab)ject of estalisil.
air, -. felecaitton of tige various local ntions., and
of rcertlistng flie tuurs of labor anal .rrangung a
Sc.1le of îr.ges.

GODFREY ST. V. MORGAN
BARRISTERt SOLICITOn, ETC,

27 Wetlngton St. East. Toronto

TORONTO ELEOTRIC MOTORCO.
AUNt«TACTi #Rit8

Dynamnos an'd Motors
APe F.Alou ~l NAni~aiX CvirRIZFNT.

ie'ii<;A 1'i IAAT.

107 ftdetaide st. W. - Toronto, Ont.

STEAM DOIuER 1iNSPECTION AND INSURANCE DEPANTMENJT

Head omce: DiFcrOts:

misoulc Temple, ~eet .A

LONDON, ONT. 0 T ae&aiPs. . ie.

JA'MES I.Au-riIi. Q.C., %I.P%, Cr.

Ni A'At.S bliMntsierof h. interior;
John hlornîson, Esq..

Authttrircdt. aptai. x..Gov Btritisht Anseti.

$ 500,000. ton o; T. H!. Pornari,
SulucruetiC.i 1ital. ni Barixter, Lon.

Capitalo. don. -J. i-. Kiliey,
$200000.Consuîltant Englacer.

rtJi.L (.0V<N.IFiîNT loniaranieve, Chic!
VEN)tsI r. Iingqneer.

D)o alet trust te iîtck; lte unexpecter! generaît>' hap rns. Avoir! the calanit>' of an explosion.

t'uoet lite ard propert>' ly taking out anc cor Inspection and tasurance Policies.

TELEPHONES4 OO
of ail kinds C

.and ...

PA RTS INSRUMNT

OFM REPAIREO

302 St. James St,

z4z~ MONTREAL
ELECTRIC

WATER WHEEL
COVERNOR
P'A TENTE>.

Variations in spred dc.
tecied by fast running.
sensitive GovrAnon I-liti
Gale niesement insant>'
$et in operadion by cRie.
tric current.. Quîck and
po'Acrful action.

Write for patticulars.

&SONS
Owen sauind, Ont.

Engisil Liqllid Vogotablo "Anti -Scal&'
BEST BOILER COMPOUND otLOCOMOTIVE. MARINE and STATIONARY BOILERS.

1E-fficient in its weorking witbout injury tn the boiler plates and tjbes.

TOTAl IA >tWET ci.- . Rik.%tOVI.S INCRUSTATION', CORROSION ANI) ItI-rGc . .. PRESFRVE.S THE PIArES AND TunEs
1>1<1 vENTS, Lfr.AKAGt* or IlEt> iA',TC AuGFs, E.TC.

2'hix compouil fis peireg verietable, prores reliable, andr aior'M"; Of use by ail enqineerA.
Useî1 ina <wreut Britai» anad the Col»lie.

T'T1*1i1lIS- , EVERRIN(G 10 il"> tF\Ci-t t }''-Ct, ANI) EVERY INFORMATION CIIEERFUI.LY GIVEN ON APPL.ICATION TO

(Agent for John C. Taylor & Co., Ltd., lainufacturers, Bristol, England>

43-6 Richmiond Street a LONDON, ONT.
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THOMAs, AHEARN. WARRIE-N Y. SoI'I-R.

Contracting Electrical Engineers

ÂEÂRN &SOPER
OrT TAW-A-, O2IL-T-

CAWAWIAN REPRESENTATIVES OF THE

Wfestillgliolls Elcre Vg. Col

STAN DARD R'Y MOTOR

Railway MaLnagers who have had practical experience wvith our Niotors and G.*eneraitors pro-
nounice theili the Best in the Market. They emibodlv al] the requiremients deadv y
electric railvay J)ractice.

Efficieéncy, Durability, Easy Operation,

Least Cost of Repairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

ATU The Westinghouse Alternator is t____Aienao

NOTICE@Of its type in which the Armature Colis are removable
and rnay be .kept in stock. Colis are lathe wound, thereby securing
the highest insulation. Ail armatures are iron elad.

FOR ESTIMA TEgS ANI) FURTI/IER INFOIMA T/ON, AJ)DRESS

AHEARN & SOPER -OTTAWA

FebruarY, 9894
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urnishcd in.......

200 C. P.

300 C. P.

.and ...

500 C. P.

e

2 '/z .t0 watts

per candie

power

effi ci ency.

a'o ~

i2AtS ON

PACKARD LA1IP
(.Iivrm»

As Compared with Arc Lamps

Absolutely steady li>ght.

No drad rcsistance in cuircnt.

i)oes flot have to be burncd two in stries oni s00 volts.

he color of the Ii>ght is inuch plcasantcr, and it casts no
sharp shidovb.

Wffl givc ntarly two-thirds the light -id a more satisfitctory
,iluatllottfn WIii 111E 'sMl-* OX'~)TR F 1'OWF.R.

IZtnncials %will cost no more than the carbons and trimmings
of ý,n arc liglhî.

No c.rbans Io replace every day, andi requires sio attention
fromi t he tume it ib iustalled un: il il bunis out.

Requirc.s no ipecial transformer to bc used on altertiating
cuirivts, and i% absolutely noiselCss.

cou
Sample in Arithmetic

A 300 C. P>. Packard MOGUL, burning at 2.66
watts per C. P., consumes - 780 watts.

This lamp is equal to i8g 16 C. P. lamps,
which burning at 3.6 watts per C. P.
efficiency, %vill consumne io8o watts.

A sav'ing each hour of - 300 watt hrs.
Or at s 5 cents per s000 watts a savmng of 434 cents.
If the lamnps aerage 4hoirs use daily it autans

a sa% ing in current every nionth of - $5.40.
As a 11mckardi Mo LIamp burned undcr thest conditions

%'iII have an average li1e of about five months, th*s
mecans a saving of $27.00 in current betore the lamp
has Io lie rcueecd, and Iabt, but îlot Ieast, Packard
NloGUls cost less than the saine c-Apacity in 16 C. P.
lamps.

The saving in current over Low Candie Power L-amps wii
more than pay for renewals.

CANKIDIAN EliECTIîICMLà NEWS February, 1894
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The Canadian OMfce & Scbool I'rniture Co.

BOILERS
1FOR SALE.

Seond Hund Roturn Tubule.r Brlcksot.
One 80 H. P. Leonard make, near1y

as good as new.
One 60 H. P. Leonard malce, ln fair

condition.
Two 70 H. P. Goldle & MgoCulloch

make, lD fair' condition.
hie ahove wer replaccd by - Monarch Eco.

noiie" Bl7l ad may be inspectcd at-Lon.
don0. Ont.

Apply for prices and particulars to

]Robb Engineering Go.
(LIMrTED)

AMHERST, - NOVA SCOTIA.

If you want to..

SELL
ANYTrHING

to the. wholesale and retail hard-
ware merohants and manufac-
turers

ANYWH ERE
ID Canada, you can reaoh, themt
tbrough theICANADIAN HARDWARE M ECNTf

J. B3. McLEMr Co., LTI).
ruaLliSHKq

ici FitoNr ST. E. ToitoNrO.

1111Patent Friction Pu11eyý

AND OUT OFF COUPLINOS
For Elecrric Light Stations and ail purposes where intermittent power is required.

MYILLER BROS. & Tovs,'
(S,,oeaa.ra go Mftiiir 1f.. &.UteI)

Toronto Office: 74 York Street. MONTREAL,4 QUE.
ESTABLISHED 186.

THE -CANADIAN LOCOMOTIVE & ENGINE C0., Ltd.
KINGSTON, - OkTAR.80

MAUWFACTURUJS 01,

Locomotive, Marineand Stationary Engines

Bandiozi,

,~ii.(T~ & IMSlli<.iiýý Si''iii ,INF FO 104 li.E.ZTici(, t.ICGiIT 1'l.A\T. iLT<

NOT>IECIE.
The C.anadi"t Locomotive &Engiine Co.. Limiteil, of Kingston. Ontario. have the exclusive licýen,e

for building aur rniprovcd paient lligli Specd Engine for the Doîiiin:oîi of C.4nadaà. anîd arc lut -
nisbed by us with drnwings of our latcem îrnîî:o%-tîîcnî.

llliovin),INCit. R. L. Nov. illih. :83<>. (SiRntd) ARMINGCTON & SIMS.

M ' * Bolier.
"CYCLE" CAS ENCINE -

IMPL'I 51 EVERY HEVOLUrlo0N without
a *tîraic iugnI. NU> bLIDE.

I)rscriptive Catalogues uf the abovc on application.
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Ce W. H ENDERSON- manuatî~n CO ...tOELEOTRIOAL SUPPLIES
. f MAI E-S FO'R I ,IE FO. .

Wiring and Installing Complete Electrie Plants
!j.ir MmN ell.s k NI'(>M ilr1o .

S~I.IRC 11<1< NI 1\'i N I t" I ' NI t Di INS FI 1 RICMs

AiL; %t .Nio \IA(IIIN1~I.. j C
Aî;'N< ii " NIPstIfiRs

44 ]B1eury Street. . . .

... MONTREAL
LAMKIN PATENT

~~8TEAM PIPE ANO BOILER OOVERINCS
27" -1-ý-M2 Steant Packinqgs

F.AL ANI) 14m. A,.sOxrMF%-r ix CAN%IA.

Gariadiaq Minerai WooI Go., Ltd. "A" 122 Bay Street, TORONTO.
Telophone 2376.

LONDON MAC0HINE TOOL C0O,
L.OMDON, -OTRO

bMA.L.FACluRERq OF

]I!achàinist
A. Il.

& Brass Finishers'
IPILLE .UGencrai Arlet, TO>RONTO, ONT.

76 OR~ST~ETTHE J. O. MCAE BELTINO 00, MONTREAL

VULGANIXED FIBRE GO60AL8~E 83

SOLE MANUFACTURERS 0F HiARD YllLGA!IZED- FIBRE
lia Sheetw. Teibes,. Rodw, Stirk4 anid sperfrd siwpcs to oncder. C'olors, Retd, .Rack aiul Grey.

SN>FOR CATALOGUE ANI) PRICES.

TH1E STANDARD ELECTRICAL INSULATINC MATERIAL 0F THE WORLD.
FaGtoru:- WILMIN*iON, DEL. OFFIG: 14 DEY 8., NFW YORK.

incasc mention ti.eI.îI.c . ws when corresponding with advcrtisers

DET A RELIABLE BOILER FEEDERI.og ai, ivd t -BUY THE BEST

...IV VOC Do. 1R fil% v0tU Nli.t. 1*>F..

T N PENBERTHY AUTOMATIC INJECTOR
7e;q 000 IN i/SE.

Penberthy Injector Co.
Send foi crulir and price lat. BZrana

cle Detroit Mich.
./lEkiJlindsor, Ont.

Tools
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