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MONTREAL STREET RAILWAY COMPANY'S NEW
BUILDING.

\VP prescrnt hierewitih a sketch of the M ontrcal Street Railway
Company's new building in course of consttuction at the corner
of l'lace D'Arnias Ilil1 and Craig strects. fi will bc rememtbered
that a few %vecksa;go rte iron rof of titis building suddenly fi
in, killingi several of the %vorknian. The coronees jury, after
a lengthy investig~ation, found that te accident was due to
ne.iligance on rte part of the archiiect and superintcadent of
construction. Thîce
persons iviti accord-
ingly bc brotugbt bc-
fora the criminal
courts. Meanwhile
another architect lias 2?fI
been cmployed,
under whose direc- tc'k, ,t G y Z
tion the construction -
of the building is bc-
ing coniple.ed.

LOSS 0F POWER.
IF you happcnio,

t:o int an cenia

anti find that there is
a leak p:mst the cylin-
der or of the air A a
pump, if you aie II~~
using a condenser, '
you inay be very sure
that you are losing
posver. White the
trouble may nri ba
the causa of any 1
danger, it shows that 4
there bas been somne
mistake b thasetting
out of tha packing
that the adjustinant
is bad ; that il bans(
been in use for ton 4
long a lime, or that
the internai surface -

of the cylinder is cut.
If the last is the case,
you have no other

remnedy than that of
re-boring the cylin-
instances, the pack-
ing mnay be renewed
or the piston may ba
taken oui by reniovint; the cylinder head, as in the case of
locomotives. The leaking of piston pacing may be detected
when the exhaust is continttous instead of intermittent, althnugb
a laaky valve wiil also produce the saine results ;or il will bc
made to appear by opening the cylinder cocks and noting
whether they blo'v s eamr on the bacl, ,troke. A ttvofold loss is
entailed by this defrct ; stcam is hlown away usecssly and back
pressure is incrctsed, putting a g reater tend. urron the steam that
docs the pushing. -Dx.-ie.

MONTREAL JUNIOR ELEOTRIC CLUb.
Nov. 27.-Nir. E. W. S:tyer gave an cssay ýn' "The * ifférence

beîwcen the Cosi of Gas and Electric L.ight Plant." .
Dec. 3rd.-Nlr. WV. T. Stitton rend a paper on "Arc L-tmps."
Dec. toth.-Mr. Morrison rend a palier antiticd " Is Electri-

ciîy in ils Infaiicy?"
Dec. s 7th.-MNlr. W. T. Sutton gave a general reviewt of past

subjects.
Thme above maetings were field in the club rooms, No. 6

Richmond ave.
Dec. 2oth..-A semi-public illuistratad leciture on l'EIecticýty",

%vas dcliverçl b>' thc Prc5identin %» Wecofpt Hall,

MOTOR-OENERATORS FOR TELEORAPH PURPOSES.
THE Grent North Western Tcegraph Company have coin-

pleted arrangements for the installation of a dynamon plant in
their Montreat office. Il is to bc of the type known as the
motor-gencrator, and %vlten complaîcd will displace over fuur
thousand ceils of gravit)- baîtery.

*The plant trilt consisi of titcen machines. The gencrator
side will give ibe- folloving voltages: 6, zo, go, i6o and 330
volts respectively. The 6 and 20 volts are uscd for local work

and short lines; the
go and 10o volts for

~ J ordinarv lines, and
the 330 volts for

ý aru~poex cok
of Iwo machines of
opposite potentials
ivitit a spare machine
to beused as a 'lre-
licef."

The adoption of
dynamo currents wvili
cifeci a great saving

- in space and mater-
I '~ iaiiy inriease the

efficient wvorkinl; of
the Company's lines.

The machines are
being built by the
Toronto Eiectric
Light Company,
tmnder the direction
of Supi. A. B. Smith,
wvho so successfuliy
installed the plant in
Toronto :mt t he head
offices of the Corn-
pany sorte two years
ago.

THE INTERIOR

- OILS
K PETROFF, who bas

L occupied himself
very extensively with
the examnatimn of
lubricants, has in-
vestigated, says the
Scientific American,

vented by himself, and has given bis resul s in tabular formi
and graphically by a series of curves. According toi his results,
the degree of transparcncy of lubricants, the refining process,
viscosity, flash point and fire point, give no basis for esîmmating
the degre of interior friction, though ail are of importance.

If two oils wbich ai the same temperature possess different
interior frictions be mixcd, the mixed produci wvill yield a
characteristic curve cormesponding to that of an oit the qualities
of which lie bciween those ofithe two oppontents. Consequently
the excessive friction of any thick lubricant may be reduced by
mixing wiîh il smail proportions ot solar ou, pyro-napîhla, or
kerosene, or any oit possessing lowv intarior friction. Zlu this
addition cao bie useful only when the added product does
nor separate t0 any great exteni.The addition of such light oils can, of course, be easily
detected through the flash point and the fire point. Thejiddi.
tion of various resinous niaterials incieases friction in the ma-
chinery and in cte lubricant uiseif. These producis have alse
an injuriolîs chemical effcct upon the metallic surfaces subjected
bo friction.

Il was also, frequently observed that samples of the saine oit
that were receivcd in the fac:ory at different limes did flot yield
Ille sarie charaç!erist!c curve, altbough filhip.g glI require;nçnt,

Vol.. V. N a. i.
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PROPOSED UNDERGROUND SEC
TIONAI. ELECTRIC RAILWAY

AT BELLEVILLE
Waarc Indchbî d t n th Be' tlleville

latin% nd piai a ai tra of ;%ia undeti

wlaac'a iIN tai be t <hst rua tcal in Chat

Lx- tire <isenrttlr 'llie 55-stlcîla 1%
described tN' <allows

'Flic liied of ibîtrîlautinaa cota.
bsis ai a Iîaiîî tube ail -. %sitrirs oi

seoioans of (curteeni feet tcai whitlî
are bolted on I lic t meN filway bc-
t'ccn tie trac(k r;tI5. Iiliaîc ceftrc
ofi ts tube as liîaird tilt saon lase-

coiidluctor, a a h i a, alcptîdcnt sillon
the .insolant oi imiter fiscal 11mi
rod as contiouas ;al c .rrics the
clirrent. I t as, a sulatel froain tllie
iran tubale hy a httuillucus renien t.

«file current as ilîstrlbtiteil in the
car îmamiar by mcns ofili fatce se(
tinal condîactor'., ini conjunaction
witla a flexible cautroîlaîag clcs'ae
motintcd betwvcen the twm car mot-
oars. l'it ontrcillci t.iries tati
Lolet-cIrb ti ntilt fcia of a tt met,îl
whlccls, wliclî art' in cam,tant cota
tact %viltitc scctaun.cl surface cou
cluctor. l'ime cle< t ri a!y (otnec tio<ua
is mlande ss-ilthoact thla use of ss:iclies,
îa;ag nets or acatuamat iLtI' eiLCeS, tire
.tctu.al aaacîlac ;as ycî btîng kept secret, bc
cause of additional liurnjaean piatents wlîicl
hase been apîphaea for.

T-here IN îîo possabilaîy oi " grunds ' or
short circuits Ibeî.vcma the rails and thlt sur-
face canductor.s, for the rcasan Chtuaillthe as
no currcaat an tire coiaalcctor eccept tire sectionu
dircctly ucader tire c-ar. This cnnductor as.
stip of rail oich vi ade ;and four ana a a

ini-hes laagh. Il is laid air bectioins of var>-ang
lcncgths, whlmcli arc ansulatecl ane front the
mtser lay bhuacks of worl ocr aspaslt a fcot

%vide.
The electrita .allent as sutpmîleci ta e,îch

nc ai iliese s-cCtaofl oaf ( anflct tor ilîracgla ;,
switL'l-box. but tlti cirdcuit, of cocurse, is no

conipleteal ciant tilt trolley wlaeels, of a lihi
there aire two ania cach car, lm.ss oser the sec
tion oi candaictor anal pick up aime clcctrac
crrent for tilt mantor. 'Maiis, dais rail, ane
inch wicle, whicla lies between tlae tracks
flush wil. tilt sittîs, es snever clwsrged wach
electticaty so as ta gave à slaock ta a latno
;animal, excepi the anc section directly under.
neatls tire car. It would lae inmpossible, there-
fore, for il mian ai chald ta reccive an elctric
shock sesere or atlaerwasbe, alorag the line ai
ibis raa.

'riae maomfent tlac copper trolley sslaecls . j
liave lert a facîrtcen-foot sectaon ai the con-
daîctor --or il îaaay be ia caglat foot section or

-au ceihtcn foot section-that section, for aIl
practacal iurpflses sn far :as stîcet traffic is
concernei, as (tead. Carriazes andt horses

-and mcae ant %voiliers crossing the strects
have notaisay tra ic«ar froîn it. frhis ss-as
shown by lus-entur Nie Laughlin ai bis shop
wshera hc itasitei tiac visitor ta place bas hanit
on tire conductor rail and on the car rail ai
bis model. 'blc curient ss'as turned on, but
there 'vas no slaack. Een .s better test %vas
made %villa a couple ai ancaîndescent lampa,
attaclacit ta copper lanoks. There %vas na
clectricity %si the tracks ta light the lamps,
but whcn a waorkaxaatn struck the two
sharp copper hooksb aandcrneath the car
an is passage aic'ng te tiniature tracks the liglaîs bcarned
brit:htly.

One of te greatest ilatfa-cîties in the aperation of the trolley
ss-stcin bas been in switchatag, but dais sctrms the casiest thing
ai ail %ai camanectian witla tire E. M. railway systein. Itecause of
tire twor trolley islacels, anc aiu front and ane iii the rear ai tie
truck-s, it ab possible ta elansîinate thc conductar trait for a distance
ai scs'cral fée svî-aer dtlas as mnunit necessary, ai cnrs-es, cross-
iimgs endi swatchcs. Tlt twio trolley wheels are se far apari that
one of ahei is always bounit ta bc capon the rail, es-en when the
othcr fimit no canauctar benfacachas.

L±z'

TIegraph ples arc now made of p.upcr putp mn thr United States. Thi-
pull) as mixe.' with borax, cattaw. an-d achrr things. te cisc in a wo0alen
mîoulai haviî :~ a solid cote. whcch nanties the pote taatllow. Tthe cross arr,-:

-arc ta hotd .he insulatirs and cetu-graph wircs are attacheut ta pieces af woocl
fixeal an the stdes of the pole. 'aVhat wîth thear taghtcss anad durability.
thlese polru. have sorte Avantages aveci wooden arcs.

A ncw het fcaccaier rcently p.ciented an Engtanct. cansisi of a metai place
adatpea ta exteaid across the nitnr. ag ds, the plate laving anc siraight
side and at the aiher aide a sents cf spucrs arrangeail in pairs longiiudinally
apposat. the sputs of each pair being as equidisiant points frain thse
transverse center of the plate and trr-tcngt an ad'.ance af tht proceeding in
bath directions, so tit eacb pair s'il) pencîr-ite the bscli .1; dhficrcm»
points.

CJ;NRDIAN E-LECTRICAL NEWS



Jatît'afy, t 895 CI~t41~DlAt4 EhECTRICRh NBWS
A B C 0F ELECTRICITY.

liv 11 lti<,.itK. is.
Att't ssn u ... t. ý L t. ) . ., SI t' r N~ !' Ner.à, e

WH ttA T CleCt(IC I S Il o 15 IltlOi possîbl10 taSay, but for t lie Prelilt
W.tay saci y sa y ti is a1 koîui of o mvihsole somnet ho g Vhic h lier-

îa;des .111 sobstatices. At the prescrit day. houscvcr, ciectritians
mec able ta keep il ande' I)erfect Co.ntrol -and put al ta Ilany oses.
Sa îoîuich for the pracioal viell or tlîit§ science ;but front a tlico-
retical stanclpaint, sîoppsing> ail sobstanlues -the carth am all
ou il as having il (ertaîin qtatitty oif elet-tri( it> u1paî tloem ils
long as cvcrythiiug lias ils proper slîarc of etc( tit-îoy, no> clefito-
cal Snaniîrestaitsoli os apparcot ;boit Supposootg we >gîve a bodiy
more than tts usîtal share or lakc away any front ot, lcaving it

witliouit tts proper slîare. thon it os that we becoine aware of (lie
efferts of wliat wce caîl clectriity.

\\'ien a badly lias more than ils proper share af elotrc t
îs satul tai bc tn tce suite of positive clcctrifigaîoon ;cotisersely,
if it lias less titan ils usuai sliare, it os said ta bc in the negative
statc of electrifocat ion.

1 inay liore csplai the terni Il 1pacntial." Mien a body i% in
tire + State af clectrifocation, its potenial is said ta bc boiguer
ilian tizat of tire earth, so, if a bodly is on the -state, , s potco*
tial is lowver ihian tc e.irul, aliose pioteotitl os rcckoned as zero.

'ro iiiake ibis clcarcr, for illustration let uis t.îkc .m numbt af
in. Sn long as cadi of thei has anu rlal aniount of wcalth,

there is no tliaugliu of paveru>' auîu1ngst theti. Suppose one onanl
%vas ta get orae thaoî flis uisual biare, lie %votilu be cansidcrcd

rîdoI ab ;onîpared vvîuli tire reat of1 tiet , lien cadli body fias

CYe,,,caI. -If a current af clecîrocît>' bc pamcile ttirooî:lt cer-
tain clocîuî cal salutionis, thlese îrill lie Sîllit up oui a t lici r Cati
portent partIt.

ILet nie now uovert fratin clcctricity atnd turii yattr attctîtiotî for
a1 %%flsle ta ia 1 oî1;sCt 0501. %Vha.t iliagloîeî sto t s qt is o impossi bic ta
sa)-. lut ive mnav spea< af cicr> particle ofi roîl or steel as being1
a perfect tmagnet a itl a uîrtit and Southt pote.

'l'iec carlîcst faroni niagnet kiiostIl ta tue atîccits %Vas lutc-
stonle, or Il icading itatie," als ulîcy t erotîed it, a s thle> uîsed it In
eatrly toiles for a cunlîa).SS. l is a1 bro nisit calort.t Stonec, dug
ltp front thle carufi, and fraîi whia l io taiia>' île ext rat ted, atud
iiatîtradiy jînssesses the uuîagnotic powuer ai attractong iraîl.

A tuianet nia> be casil>' toiti by duipliiiig tue lîjece of ont or
steel toto iroti filings ; if these adhuere the lion or s'etios . as a-

et 'îrte poles ai a niagnet iiay bc dîisctau ereci by stispeouig
the titagnet b>' a fitoc tliread, andt the cnd liukb tquit tonard
tlîc ortlî is tcrnied the tiorth o le of tire inagnet, the otiior tic
South poale.
*l'lere are twvo kunlds ai malgnets -permannto atnd clecuro-

tiiagocts. A îerîiaieot iagnet is one tiiat %%lhen otice inagoont-
ised troul itin uluat powe r. Au ecctro-oiagnet os nute tlîat ut-ii
oui>' retalo its îîowetr whitec a ciorrent af electricit>' os passcd
tliroîtgl a coul of% ~ire inbsulatc(l ai course) wotnd araurid itI.

*rire air siîacc sîtrrouniding a1 iagoîet us filleul sith ititosble
lincs of Spaze, anud is Cahedtt the iantcfixiii. Vanl caîwnn
hav-e a uiagoet uuitli but o>te pole. Ifa iiîagnet be brokea, cadi
eod îîill fortui a pole o! a otuagnot. If a ilalgetîc piece of ont
or steel be platced in au îuag cti otitîd, i s ii tar to sa t ais OStil

fllues of force are parailel
wvitl ani ini tue saille (ii-
rectian as tire iines ai
farce ai tue oîaEntic

ti ~ fieldi. Frin is sve hiave
'til l s a!% of -oues af iarce,

viz., tuat i oeoglibcring lines
aiio fo c-e tend ta turu tieni-
selves Sn tuai the>' lie

6 -' ,r .- * -parallel %voîh aie ar, %ter
* . 1 -and i tireui sainle direction.

TUEL -~ 1- N Sv%Te' -\W-. rlioioîci- \iou*i ro',; Co, rRtotaK oN4 c.oR ýricAK.

~is praîler >l.trc i eutikity, tue proscoîce ts nat notoceul, but
lot one bouly gel noloe titan its share, aod tioco ils potentiai is
rai! cd.

Suppose oe mai ta lose sailte ai lus wealtli. thoen lie ;s con-
sidereti as poar anogsi lîis icllavs ; so if a body loses saie ai
lis sitare of electricity, tlîcoius pnîcoîlal k faim eredl as cootîpareul
ta tue earth wliase paîeoui-ti ks reckauted as zera. 'llie reason
the earuiî's pateouial is recaoneul as zero is for tce sanie reason
tuat 'vo measure tire liigliis ai nîouotaios or-tlîe deptlis ai mines
finon the icu-el ofithe sc.t.

Wlîeou abady Iius a pateotial liigher thati tlîat ai tic carîli, il
ks said ta be atl a + po*ceotoal ; canversel>', wimeo ots poîcotialios
Iower titan tue eartii's, ils î>oieotial is - Atlîntogil, bear in
oîîood, tîwa bodies nia>' be lit a + poîcotoal, il is t'ery cloar tuat
iliey nia>' bc i cVffereot patentiais ta oce anotiter.

flîeocver twil badie-s are i différeot poteotials, tue curieout
tendis ta I flout' fratin the ooe atl a ligher paucotial ta that oa
lowcr potentiai; or if a bodi> bc ai a itittiier or lauver patoritial
than the eartlî, ciectricit>' teonds ta Ilawv" bciweoo tire twa until
the patentials arc equalizod. If the difféecc of poteotial be
vcry large, olectricot>' oili Il flow» tlireuogli aoythiog, even air,
as is the case wiîlî the lightoiog flash. With electsicity at a iowv
potental, saine substances aller a camparativeiy hogh resistaoco
ta the current. The différenice betuvoco a coaductor and insola-
tar is of one degure onl>', for wvheliîer a body will or wili nat
allow the curreot ta pass depeods merely an the différenceofa
potentiails of the bodies bctwvecn which the current tends ta
pass. Thore are throe principal properties ai a corrent, namecl>,
heating, magnetic anni cliemical.

Héaling.-hf we pass a strang carrent thraagh a finc wire,
the %vire will became hoatoti in proportion ta, the streogtit of cur-
reot passeti.

Magnelic.-%Vlîen electricity passes alang a uvire, it sets Up
invisible circular lines ai farce round the uire, and if the carrent

suror.g cnough the %vire uvili pick up iran filings.

Th'fe oîolecuolar uhcuîry
ai niagnetisoîî ouay be
spaken ai as foilows :

Suoppase ire MIN a lot af inîaililiagoiets togetîter. îu Iat
would be tlîe effecu ? Sooiîaly tios . ectî iîorîu poale would 100010

itself %viril tue Soouth pale ai a oîeigliboritig miagne, andl vice-
versa, an accounu ai tue first magoetic law, that loke onagoeîoc
pales rebel (narîl and narîli>, unlike oîîagoetoc pales iitro-ic or
uite noartiî andi South>. WVlîcn tîtese paies attrart unc anaîlîer

tiocre os ver>' lottie froc uagoctism. Thic oioleculcs ai a poece
ai uoouîagnetised iran or sieel iiiy bc lookeo upuin a,, in thos
stato, ecdionaý-ncîisccl tiolecule caoiplctoo-, its onagoietic cor-
cuit uiirough the neiglbrng, miolecules ; tue iran or steel as a

wlîale cxhiis, ilîcrefore, na frc oîagoetism.
Stoppcse we ituagnetise tue iro or steel, tic tlîct arrange i;s

already magnetiseti molcctlcs so as Ia give frc iagoctison b>'
causing their lines ai farce ta act accordong ta tire law stateni
itreviauis>. 'This causes, as yoa knaw, tue iolectoles ta set
thiecves in straight files s0 that tîtoor own internaI fines are
in the sailne dlirection as the linos cf farce Jîassiog ubraugit
thetn. Sa, oxceptint; ai thç ernds ai the bar, ait the north, pates
couic opposite the soauth pales, and no ice magnetssm is ap-
parent, but at anc end ai the bar wc have a rawv ai narîli polos
andi a rauv ai sauth polos ; ai the ailier endi, canscqoîently, %ve
have frce onagnetismn.

As ta tie use (if lctro.iag nets, I neeti iot say much, except-
iog that if an>' persan lias occasion ta study tic practical
applicatian ai electricit>', hoe will finti that this forni ai
oltagolot is by fat tho inasi asohul ehectrical device, as evory
foirm, <or very neari>' every farîîî) of elpcric.il instrumn-t or
machine depends for ils action on sartie forrn ai an clecîra.
inagnet.

In this paper I hope I have madie tue description ai inagnets
andi the theary ai magnetism clcarly undcrstood ; btot, lîowevcr,
if any reader faits ta undorsianti any part, 1 wilh be glati ta hear
from him, cubher thraugh the coluomns ai tItis papor or by leiter.
My adtiress cain be had froni the editc'r, ut-ho nu-iI furnosh it ta
those who desire il.
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TUE ONLOOKER.
Jugsr liowv rapidlvy listory is mide in tire prcscot day is bcst

rc.tlized when nne lias occasion to examine inito suort special
subject. Tilte 8inlookel :lîougbit or thas wlhen, in conversaîtionî
with M'r. Ruitherford, clîicf cnginter of the Canadian (icocral
Elcctric Co., lie le.rned of tilt growilh of electric liglit for do-
lliestîc purijnse'. "There are înany towns throiaghlu thle cour)-
try now," saisi 'Ir. Rutherford, " n hicrc electric laglit t:dccs tire
piace tltogetiler of gas, coal oil or tire nid t.illowv candie. Just
-it tire prebent time wc arc coaîîpleting a plant for clic town of
M a ttawa, the zapacity of wlichli s 1ooo liglits. The order tvas

t irsi for a 5o0 liglit plant, but the change was made almiost
îancdîîlt.e to double the size. \%'lîen wc reieeber that Mat-
tawa lias a popîulatinof only 1700, and as a lumbcring town, wherc
Ille large ajoaiiîy of buildings ;are flot the rno>t pretentious, we
rail sec that alaiiost everyn in tice place wiIl have bis haine, no
niatter lîow humble it aIiav br, liglited by clcctricity. In toivns
whlec ga% is used. Ille ehcctric: liglit is graduahly sup;îlanting il,
an.d wlieae thcre as no gas :t lias hargehy the contrai." 'rie .ul-
vance from the tallow candle to tilt chectric lig lit lias beeo made
within the inemnory of the youngcr inen on% the stage of hîfe to-
day. rhe Onlooker is flot gning to give lus age away, but it
sems only as yesterd.ty sincc thr old home %vas lighîtcd with thc
ttllowv candît, and he can reniember whlen a boy and occasion
maide it nccss-ry to takc a visit ta the eastcrn section of Tor-
onto, that lie would go a long stcp out of lus way to escape tie
delightaal odor that canme front a tallow candle factory locatcd
thens in %vitat was known as east Toronto, tlîauglî to-day one
must travel much furthcr tast to reacli the section so described
in the miunicipal inap. To.day tire tallowv candlc-can the
braght boys of the public schools tell anything about it ? And
yct i: was ta chose of a quaitet- of a century ago what the rudc
torches prepaied by dipjiing sticks o)f paipyrus or rushes ini
pitch, and coting tlîcms with wax, was ta the ancient Grccks
and Romans of centuries past. It scmed but a shîort stcp froin
the sallow candle to tit kecrosene tamil. This method of light.
ing, bowev et, bad fittie more chan fairly become a fixture in the
homne, and the fears of the good houscwife froîn a L-crosenc ex-
plosion had been ot-ercome, before gais, in the harger towns and
cities at Icasi, haid become the more common aneihod of donmes-
tir lighting. It is hardly to bc anîîcipatcd that eier gas or
clectnrity cao dnvs: out kerosene and petroleum. Tbcy occupy
a wide ficld in mechanics and ants. But as a mctbod of giviaîg
brilliancy tn the huonte aiter nightfall, their dooan %vould stem to
be sealed. Non- gas bas to figb: for its place a. an illuminator
of towns and citles, and the odds arcecntircly in faivoir of its rival,
electricity.

x x x x
On aolher page of this issue of the Ei.Ec-rRi-AI. Nm-w' is to

bc f-.i.:nd somte accourit of the scveral raîlroad undertakings in
the construction of which Mr. William T. Jenurings, the weil.
known engineer, lias taken a proinrent and practical pan. Tlîe
two Izreat railnays of Canada, the Grand Trulli and C anadian
l>acific, nou cover the Dominion so complctcly from Atlantic to
Pacific, that si is hardly to bcecxpecied, that in the tinme of the
jîresenlt -entration, a: Icast, there c.-n be an> futher estenisite
r.ilrm-ad building. "The trenîd of railrond construction to-day,"
saîd M.lcnnings,, "its in the direction of covcring the intertor
of the cotuntry, cspecially in Ontario, witb a nctwork of short
and light ehectnnc ronds iba: wiau enable the farinet and sinail
manufacturer to get the pi-oducts of their îndîtstry ta the leading
mar-kets and sbipping centres with less difficuhty and cost than
is necessary in driving. or the occasional train [rom one of
the recgular roads that May, pet-chance, bc passing these points.
1 look for a large developinent in the next fese years in this di-
rection. Illustration is fnund of thîs, in the G tht and 1rerin
road, '<nUwhich as liaely to besoon extenclcd to Hespelcr. Also
in liamalton and Grmisby, and not only for plreasure-sckingZ,
but liketvise as a convenience, ta that portion -f cc.untry, the
Niagara FaIîs P'ari, and River Railway, nosv sa wcIl known to
everynnr." It bas occirred to the Onlooker chat ani intelligent
developinent alnng these fines will bave a hcalthy bcaring on
the gencr.tl progress of the Province. A lamentable Ileason frmm
the recent crinsus was the îihenomen.il growth of a number of
the leading cries oh Ontaria a: the cxpensc cf the sin.'llcr towprs
;.nd rural sections. This condition is common to ail progresive
countncs, though none the less regrettable, and carrring; with it

obviotis e% il-,. NM.antia.cttirers, wlin havc beco tire life and lieart
of iîod(eraitc.sizecl towns, hiave bier-n pullîing tup sticks and lîc:at-
ing Iin tilt crtsts, becatîse of tlîe a'icreasccl slîîppintg facilitics
thtere offcred. Non' if tlic developtient tîtat M~r. )ecurltngs liis
it, and nlîich ib already taking lîra-tical cliale, cars lt iiii'tt
Illte aiicatis of holding ana.-nufatcaurers in the silitUIe- laveurs, %visa
%%il[ sty cliat a great gonai wiul îont have bcen accoiihsl for
tire oiitr> as ta n lole ? Fhîust nvil<,, like tie Onlooker, have
tlîear initerests cetîtered mai the crtses, frel a natural juride iin thlt
growilb of tliese places. andi sehfislhy congrattulat thcuîemslves on
tliest conditions, but it is ta be reininîbercd chiat if tilt big caties
ovve ilîcir grovvth sinîtdy ta a sa;îping of tire i blond of tilt
sinaller coiiiinuniti-!s, that growth will be of ani tatilie.altlly cha-
acter, anid tire lunte wvill crine it-len a severe reaction will set iii.
TForonto, I liilton, Lo.ndon, l'etc-rbnro' and Kinîgston cannot
live seitluin tlieaîiselves. 'Flic> are going ta prosper only as tie
large andi beatitifill country that constitites Ille province of On-
tario prosper-s. Nat tire least of thte blessings chat elcctricity
bas brouglît to tire prescrit tige wiul be chat of scrving to give to
the sanaller communîties tht opporîîinity, no: alone of holding
<heur own in the seorld of commerce and agriculture, but ta put
on increased strcngth in tlie-.e part iculars.

X X x X
It s no easy maatter for any one cancero ii <bis age of progress

toi liold for any lcngth of chtiî a particuhar adiv.îtage in intclan-
ical equipinent over anttacr The Onlooker, last month, in
describing the nese engisie of tht Toronto Strcet Railway Co..
quotcd M r. Ross, engineer, as savang cbat tlîis %vas thte only en-
gint in Canada not belted atnd svitli a wattr jacket. *NIr. Ross,
of course, was speakin otît of bis osen experience, as ineclianical
sulîcrantendent cf tht Larirne Bros., and nlîiah bas been far front
linctd. Ht had flot known tlîen tchat in the main statiain nf the
Iocandescent Ligbt Ca., of Toronto, accnrding to i:ssuipcrinten-
dent, M.Milne, ibere bas beeo in use for tht past fif:eeo
months a compounid vertical 750 it.P. engint n-nb gcncra-t. -*

rcc:-<li<en and also bearirgs weater jickcd. No aile w<ill bc
nmore pleascd chan M r. Ross and tire Otilooker to makze thisfurtlîcr
remark, as to completencss ouf equiponient in engineering progres:;
in Canada.

HARTFORD v. THE BELL TELEPHONE CO., THE TORONTO
ELECTRIC LIGHT CO. AND THE HOLMES

PROTECTION CO.
RF..tît'.Rs, Of tire Et.Ut-irtICAt. \ î.:w. wiul doubtless renierober

the particuhars of this case. Suit seas broukht against the above
naaned companies by a Mrs. Hartford, wimo claimed 5z5,000
damages for injuries received as tht resuit of comiiig in contact
with a live seire, dangliaig in the street. ?Mr. JisticeIZRuse, before
%vilnm the case was heard, gave iunmedate jiadgment in favor of
the Bfell Telephont Co., btît rcservcd lits decîsian as regards tht
other defendants. A fcw days ago lie gave jodgment in fayot
of these defendants also, in thte following terrils:-

At the trijt I 1gsec judgancnt for ihe drfendant% the tMI Tetephone Caom-
pany and Whctelr. rrervaug for funihex consadc-ration thc quetaci of the
taabtîlsy of the rcnîanmng deand.tnas or of enther of thcm.

The Eimcrc Lgt (-a. haJ a roght tu hatc 15 %4.-ces %%hcrr ahi-y %verc andi
if thirre has been a rca%îonsttc use of t powers of the Companiy. if there
ha% ht-en no nrtlg.nee thrn ihen-r is no tîatnt:îy ste ihe Nâtionat Tcee
phone- Cornr-tnm, v Bakîler. 1- R. Q Ch. Div 193 P. log; Hioward vs. St.
Thomia. z300. R. 7i9.

Tht nt-gliCcace charged is that piing up ils m irc% under a cros%îng ie
i did flot adopt sufficient safeguards against the witts cominr ino contact.
Tht saîRIZc-Std safcilarîts wc:c Me'paaaing ahe unersby a gRmater inteiven-
ing spîts-. ptacing a ruard wire abovec the c-t-tric tacst wieatcs, a btier com-
position fdit ansuzmaunc sti:.h suires Tue evidenre woui flot justify a finctatî
that themi was atîy defect in the anateriat Gr composition usedc ta insubite the
a-irx:s but the wrcighi of eviience was much tht other ay.

'he remstinitig grouinds musa bc considt-red in the taght of the (nets
%Vhat an the cause o! the aet-adent ? Undotiedty an the evidence the
faiblai, of the brunch or br.raches (rom dire ite upon the crossang %vires pu.
up hy the Itoirres Co_. tht t%-.;nches having bec-n ciua b>- boys sehLther a:.
trespalser or =0 dtii not apprar.

Admtting for tht sakt- of argumaent. ihat the woSk-men of the E.ttctri-
t.ight Company. kaîta or shoutd h-ive knn%-i that the ar p.sssed among
the- be.,nc.!ls of the ate ind sh2z ahi-y should hav-e resonably nticipitcd
ihlai an the course of niatuire. soins rmtural forct such as tht nitîr. or as the
n-nuit of dc-cay. the branch matght fait upon the- aare. that the reuIt seoulci
naturalty bc that having regatrd ta the spar. of such eros.ang %virc anad stt.
!astentnrs and tht smatttîess of the spcc bcîwa-tn tise electric light a-ire anS
the crossitig %%ire. ia. the crossng a-ire. U-Ooid sag $o that the a-ires a-acta

s
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conte aito contact final liait .gaînst such n fout imtprobacble occuarrence -t n%.as
aile dully of fIie cotifiany in prosîde entiîer bi> îavcing sa gîcater space be

t%t nire %ivu ies or tc gi.ird adiove tilt. cluectrlifglîl n air. ti %c ufljuient lu
Sa>' fint Ille* acciden~it fiere n -as flot cfile (0 any sui h a stale of tîcîs.

Itie flucstion cIn iii> Opinion si.irraws itslif îfnwil tu finis sicoult Ille :Ic
or flce iboys Ici çiîî lier lracitrs ot aise trece 1:.ivc brcefs Lc.rnip)l.titud atî
gliarci -ct .gac isî fi> th. fifectrc t .ghi Couicsaly ,as soiîulfcing ttlcly Io
occtt u rai tisoittcy lu fie atitiçilc.tcdt.

Atîcr rtitel cocîsuder.îtion. n ficct lits litccuilly sa'f contion ai UIl
plaintifi sc -a higli clegi ce cfcîiaîts. 1 ta sac u t .%fiîle Io tns%%er sucti a5 questionl
nite afl ri a s .ven on tice îcdiiicsscots or astsîcicons Matuve assagir.

Thiîs pa.rtictîl.i cdanger raîs c.icî'ci fy fic cet of anctier ithtitt Ille de.
fenufanistos lc or consentl . fat oatt er n.cs ac rc- oisfflcc p.crtv.'
As 1 look cia si. diccte nas nou sicglct f dut> on ti, t fendanfîts' part, fur
ttîe wasl n0 <tii ta gucci irg.inrst stiçî .in .1ict. I is sault a1 e55L of frli'hfc

geîîce on a defendcaîits parsit ntictî %%as -înssctl.itegf b' fie .ct uf .n inter yen
iîîg dcic Icirty'-smt Ilton ar. v. 1,t. 1 ttotiiia* fut it as a1 case a! a ware in
.tpp.irenîfy àî s.if and succir poition. afîec i %%outif flot, su fair as ne 1-non%.

thave tieconte ifangerous but for tfhe act ut .iîthecaver n flomtitc drfendants
hicfia ountrol.
A cfîty îîîay have existei :o gu.îrd aigainst attîr passifble causes ofntcîger.

tait sct dfcty. if i exîsted, as flot fins dty>. andîcf a litre thcre %vas nu
negtcct ao f duts and tavnce no ncgligencc.

1 tils in feet tisa (iap)oses of flic question ai ftic licatafît> ut ftic flot nies
C.ompara). SNonictiting %as mialle of clic (aci îhiî.clic croasing %tire wAis a
cfIsswd %vire. tiut 1 cannai sic howv that iîakers an' differencc. 1 inust an
tîts quiesioaîlssumiianît flc liolis Cotiîpany tiaif a rîglit tai erect tce

wire. that si was .fanc to renin %ii position althtougt flot in actuat use.
if tîlot itiake it macre but rathril ess -a source of dfanger. 1 he duty lu vnatefi

sucti wvieand prevrîlt its tîecouîing toase anîd ciasigerousno dnubt reinaiîf
tiut on ttie vifcince il na.s in as sale andi secître ,a position andî condstuan ai1
ttîc tinte of tthe acieî nt as whrn an use. Mr. C.cnîeron citeif Unitef EIc.
tric R>'. Co. v. Skelton. à4 ',. %V. RPter. 863. in support of hisargument cni
tîîs point. but heyond estabisscng catîtinueif responsitîdîry for a distifed
n% ire. in dots flot, as t tltnk. hctp tce ptaîntiff. *lic etements af knawt-cdge
af thefc ics. exceîît onu% ntih the~ jiidgîncnt fitere is founctee. is tacking hece.

But there seencîs ta sie ta le inoather ifiîcuty> in the plinutffs,6a>. As-
sumting that the mianagers of bath tic Eltccric Ligtî anîd the liolnit% P

t ro-
tection Co. kre ttie position ofilitî ccassing %vire. a flan il %vas tasîceaf.
and that il passed along flie branchtes ot flic trc ili question. t do flot %ce
haw il coufît bc tnicty touait as a tact ttî.ît it shoîîtd thave lacens reasoanaf i>'

ant.patel.f cii a bioci an the %%-ite ai the trc ccauid cause the aaggiug
uhîch here happriîed. fi nîay he that sîîch a restt stiaulit reasoanal have

been anticipated qncf ttîerefore gtîarded agaînsi. but 1 do flot thinit an the
cridlence t coultd sa finîfitaile tact.

On the whole 1 thînk fic action niust Ib, disutisssee svith couts.
The foainiz addîtiontnl tthorilces may be retrei ta: Vîrters Abn:dged

Actions fi p*l. 2t5. lca v. jubb. 1- R. 4 Lx Div P. P. 789 . Beven an
.Jtgtgencc p. zooo. Afiern v. Oregon tcfcrlione & nttgpîC.3 >i
Rep. 463. Warct v. Attlantic & t'cC l'ef. Ca. Amn. Et. Cases Vol. i. P). 2,S9.

fliad 1 fossnî ftor the pt.intîff. and hiait the tiusband hec jained. 1 shauld
thave asssed the damtages ai $8.o00. tFor 1fr assistance ai thc Cour z. if
ni>' opinion shoutd lîrreatter bc e let tahe ercaneaus. 1 asesa the danînges
for thc atife at $6.000.

PIRE HAZARDS FROM TROLLEY WIRES.
Tiif. trîspectar for thse Board oi UndcrwT-iters, in Toronto,

hias ing reenîi i t le Board flic danger of.illowine the cise ai
current front trotley %vires ini buildings iswed by the Associa-
tion, il na.s 5ugg.ested that the opinian af wttil knossn experts

bc ;cskcd. Accordiîîgly the fottrîvîng letter %vas forwarded
b> Scret.ir: Mi.Lean ta Mr. J. J. Vnf1i, of the Toco...o Elec-

tic Ligliîî Ctnpany, Nir. F. A. IIadi.cr, City Elecîrician, 'Mon-
re.it, Mi. \V. E. Da% .s5s, Turonto 'Strcet Rss.iand their ou n
inspectors

flie replies as pnnted bclasv ý,sll be itercsting. as shassing
howv the malter is vîcwved fram the diffcccnt st.tndpoînts--

*roko,.To. \0ovemlbr t2th. t894.
DîFAR Sir -f have laeni snstrucieit fi> the Toronto fias-J tci ask foc

your opinion as ta tte dtanger ai an citccnc gr-,und c. t- whratin pres.
sure and a graunîf recturru are îtsed foc poncet or l';,nt. a,- _c tis danger
cxisi when the comtaet is t.xcen traint ttic t.uîtey wirCs? Vour cefmîy usif
intie olblir.

vaurs trot>'.

IcAevI.

RtîlT. M fi s Sey.

TtcîRO'ra til.ECTRlie I.,ic;IIT Ca.
ToscoNTO. Nov. s6tf. 1894.

Rantr. .cC.F.A';. Scmeur>' Bani oi Underwritcr.
DRAic Si --In ansuer ta yosîrs ai tIse 13 th. ce grac:ndedi etccîne uires.

I may s.ty that tram tIse vray ineeptian of the electnic tighting b)usines. îLe
danger ai a groundc'd circuit bas been recogn:îci and is cisc discounie.-
atncei. slcrcî>.i can tic wvorked ail righi. but thse opposition ta i%
wse ha% alsesys camne tramt the insurnsusc ira.es-nity and ather parties inter-
esteet un the scecul>' ot propcs-y frram danger oi (mcc. Front aur sisnndpcoint.
cee shall be ver>' gtad tudecit if the insurance companies c.un sec theur sua>' ta

trit.x itirir rites on tîîs scitjrci. We~ thave spent îiiaîy thticîaîics ai dolat.rs
in coppecr tifr retîtrîl ucetas, %%tre sue cotifît r.isity hîave used flttc
graisieftor a retîîcn. Th[tic îoîîîeîîl tite coîiianies altowv a grutu îetiirn
a r siaft .ct once gioqiif att1 aur pow~er circuits allait altos (toutlle s tir caparlty
ut oîr ctistributîng plfant. At ttic çs.tiie tinte. f ;aisi truc ta s.y. tiat aile risk
aiti bc cire.ier. Wticcc thece as ttic stighlesî cfattil)ness. ftic cairrenit citt

Lcave àc teiîctncy ta feca-e atle %% iru andt seul, tirit gruînit. irait ccii)tfiig ttîît
cufil biti thi.c tirs cri ils p.iti ci cl bc sec on lice. Tis hi!nc> (0 le.ce
tflic nire 'tocs flot exîst ait ilet saisîie itcggme' n a îîcîatfîc circuit. lfiere ts
.itso i iiucti grea.ser tafigrr ut igitioni troii t cgititig n itt ilî graunctei car
cuit, flic lîctaorfi of %%cs re o% tt file tti t> lori ac litige ýgtitiiiig rotI
'llti figftciiiiig .ctnays secfs tltîeii.rirrst .cssigc tu tire cariht. su afbat n ruts
grotinii fihrocigf liiotors or tiglits ;arc jîîst ai plinsje toc a itîstli of .ît
Ilmaspt iCi e tlefirict>' tiiy loanî a tigfitiig coittcttor ai ite cst if1itiy.
On sIar nutîcr fînîc. a miitatfic circuit cc lîr/rmthe.4 i.a.i1 oaffrt ou0 ii-
ducciiieic fic tthe tigtiig lu iravef ui î o ff aîc nsr-icti.iitfy ici irty (lucs
su. t nrate your t nspeclar surie btise aigo. nlri tonnaif l ilît t fi lei iî ('il.
a ete putting in groinitei %i ires. aînd cl.ciit dtf sanieî rigfii. t1 fiai lutter
fias flot 3-et bucoi arisa cred. t di f liai press ftir an ;î ilsa ci as 1t iiiieistoiaif

flic Association toofi c-i sîn tîtcft is îinivers.ly cîlen î. Engîln andt Ille
Siaies. ttî.t tl vuid flac be periiiittrd.. 1 w.cnt flie A'.ociatioit lu îînîtîrsîcnct.
hancscr, îfî.ut wai ne shalt cotinue ta observe cheir n.gut iions Ini tthe
future ass we hsqe dfortc in the pasc. we bilatt clamn the saine privifeges, altit
arc extendef ta atces. andf tî.îi f the altier conipanies are affanc to aise

grol3iîc iî ires. 111.11 We sh.cfl) (lu ilc sie, ln zept»y ma )-Our query. doas
thie danigecatfgrouiided circuitsetxicssfîencimurenc is caken train trolley airus?
1 ansaer ciîiîîfialicattv. ves.* at atvnyb ccitt as long as the grunf as clici
toc ftic rtturli cicuitcs. Tfîcrc is almclutety nu dîffrccncc ficînren -irolley '
or any atier Jfectnical curcent. abs tar .cs grutindi ciculits arc ccaneerntif

Vaurs ver' îrsify.
<Sgîf.) J. J. VciliiT.

OFFICF 0F cîry ~.chcA~

ROIIT. Mtctl: . ESQ.. .Seccetary Toronto Itoiard of F. ..
DKAR SIR -Rcpfying lu YaIirs Of tlic t3th insi.. rgarding the use ai

trolley circuit for tigfl andf power. t nîti say chat %%bile fi mny hi' possilte in
a giscu cacse (every*precattition tmcing :aken ta guacîf aglînst accident.) yet f
cfo flot befievr that an genea praccice stîch ti ecautions woult hi' fuît>' i-
lendeuf la. and ni' souef nat sancion nar assoume any rr.spansitiily for the
use )( sucla curcenîs for the pcicposcs. nicntioned.

voaurs. etc..
(Srd.) F. A.IftCE.

lcorv.l
TuE ToRaN*To RAiI.sVVY COMPiANY.

Taiio,«ra, Nav. 13th. 1894.
RanT. Mc.asa EQ.. Secretacy Uniferariters Association.

DE.Alz SIR .- Voîrs ce danger front Iîîgh voltage and grounif cd circuit ta
hand. There as no gctier datnger icmpi tiigh volt nysteni than to%% -Pro.
:'idéd aie proportion ut care taken in mnstallation is eqîcol Io thi ceein
pressuir. More fires occlir ihraughauî the country tfrîni low vott-hravy
amrpece systens-than othrm.

l'lie pressure ftra tire traolcey cvcc is Soc: vaîts-nat fI>' an>' inans higfi
voltage. Att extensive elecîrc itght andt power 'cystrsn% are more ar ess
grounded-the mare dangrcaus oning tai the tact thst il is offert a panisa
grecttnd ont>'. andf that file tacatit>' of saine is unfinoun. A partiat gracine
is hleici ovecheat tthe cuire ind cause canmhustion. wtyfie a dimai or
as. icI grutind ssuuld iustanf>' nîcîl the (tises jirasiteuf. of cucrse. ctce ather
aire was ai saine: point alsoi gcoundrd.

I fie ont> danger frot current ta insinUatiions front tratte)- ncre. in nîy
apinion. is trom lighining. This t consider sniatt. înasninîeh as. suheit
tightning %îrikes the trolley wc il tînvartablv cornes ta the pavr- house.
talong fict paih ai leist racitince. bloung circuit freacrs unît passing lai
c.urt thrcig I.Rhtning arresters. %Vc have besicles about 6o 1ightc.cng i-
restera on the Lvrc tfhroughout Uhe dlty at ane on ecer>' car. Wc have ex-
pe'rncýed avec 4o1 thcindc'cstorms and have nc'sec had an>' danige sshatevcr.

cailhe. on cars or buildings. ulfccr%%s;e than hI osu.ng (ücîvs asnd die nîciltcg ut
tighining arresiers

\c' admitîc that ihere is danger (rani stief circuit suhen flot profperl>' pro.
tectd %Vuhere sîtef ;îraeccons is ampitle. t I)lts %c Ibert is no marc danger

than frani the acdinýarv averbenef circuit. Our experiencir in Taronto a-îtt
bear out the ibovecstsiement.

Resprcttull>' 'otirr-.
iSgd ) WV. E_ DAVIs.

Rani. \IclaxA,a. 1*sQ.. .Smetary. Toronta.TO NO. ov shi84

I)rEAk Sià -in cept>' ta yaur tracer of the i2itt int.. f can onsy ra-peai
suhai f hiâve sîaîcd hf ore. narnefy. ihat the tise ut a craunti retuin for cite.
trie liphting andf pawrr thas tîcn universtcty poSitti hy att f3aarcf of
Undersuriers cver since ihle carliret days)- ai etecîne lcg)lting. Thre 1a io-
day more than ever goati ard sutîstantial rci'ons for a strict entorcemenrrt oi
thu ruleZ.

Thisa there is a decidedl>' incresseti farud fI> thse introuction ai such
svsticns tai conmmercial purpses. is l>cyand dispute.

At chi' convention aieccineail inspeciars helti in Chicaigain Atigusi o! 93.
,lhc cule tmering an thîs stitijeet %%as arnnd ta uake si as cnîphaltc '
possIible. and rends as folfass.- Ltgfîing andi pincer traiM raIfw.1
wîres nîcsi nai fie perntîcud i'dr encir Pr.tencre in Ille sanie circuit nih
trolley p-ires cvîth a graunti rciticn. non %hiall ihle sanie dynamo tirc -t for
boita purpases cxcrpt an street raifay cars. clc'circc car hotises. andi thesc

poasver stationF.-
f rnigft say thse cules ai the Intenatirirail Untferwccc Associton havi'

beer n ivcrrsally adapteti in ftic United Sutetts anît Lanadcî.
yocîr.

A . ItSMITî'L

jalluiry, igo5 - CANADIAN ELiECTRICAla NEWS



CANADI1AN EaLPECTIýICALI N'4WS

z r_-,spwWw s:uwwwtwnuN1. .1gIs:~' ~ E

- -- 't

t't.ttLtS1tIt) ON Til IRE 'tST OFX hKICi IstONTII 1 y

CHAS. H. MORTIMER,
Ovttic: CoNrFît,:î<z,-rioN, Lt.: i î.tt ;
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TiiE prescrnt numbcr of Til. Eî.t,:Crlîc.%I. NFW. miarks the
mtsscnccrnnt of tihe fsfth yerI 's layse. Dtrmg flic conting

year cai nuttîber ofthe jaturnal 'vili conssst of 2S paites tnsîcad

of 24, as hîitherto, and iie shail be glad te furtiter incrcase ils

size froi fimie te time ta kecep pace wili the future ilevelopmier.î

of the Importasnt industry wich ît strives ta represent. We
recognîze aiso that qtsalîîy is of greatcr importance thass quan
tity, and shal aiim ta nsake Tlilt. Ett..tt.î t",especiailis
frosnt a Canadian sadonof the grcaîcest possible interest
and value. Ei'ery reader is invtted toa :ssist, by fûrtvarding
inforition îîhich ssouid tend te iinake the jotsrn'sl * creasingl>'
usefut. \Ve aire lncdebtcd ta tic ftiendas iho haie sent us con-
tributions froni varinus parts of tise D)omsinion, and trust that

dursng the coitng year îhetr eaminie avril bc largcly foi lotwed

by others. Thse editor doesn'î prof'ess te ktsow it ail, and 'viii at
ail1 times ivelcosne infoîrmahion and su.estions.

The year 1,;94 %vas sniarked bi' great electrical devciopmtenî in
Canada, especiailiv in electric raiiway construction, notwith-
standing thse scves'e conîssecii dcpression ivisich prevaikd in
ibis and ail countr.es. Towards the close of tie venr thec 'vac
observable sn btusiness circles a feeling cf gre.-lcr hopefulness,
which bespeakts more encoutaginiz and satisfactary canditions
dtsring i395. In the hope that such 'viii prove ta be the oui-
camte, we extend ta every mrier of Tit.. Eî.l.CrRicAx. Nw
our best 'vishes for a happy and prcsîperous nev venr.

FnRt:ARv igth and i st arc the dates cisosen for the ncxt
asinuali meeting of the National Elcîric Ligbt Association, to
bc eled at Cleveland, Ohio.
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'ltir latest application for nicaiberslîip in the Carndiail EUtc-

tiical Association cones fromi Mi. \V. A. Foster, 1Electricatl En-
giner co Il. IL clic Sultan of Johoie, I odia. Ilvîgread ti
the teclîical press a report of tic procecdings of the conven-
lion tii Moîttreal, Mr. 1Fos.-ter %writes the Secretary of tire Associ-
.tti<ii fr-oni Siligajîur. as follows 1 l;îviig fo)r scVeral vears
becît cotinectedl witl tire tedgraph sers ire of the Catdian
l'actfic tri varous parts of Canada, and a Canadian by birli, 1
slioulcl bc g.lad to bccoinie a inier of >'our Association.
Since leavini: the Canaclian l'acitic 'Telegrapli Service, 1 have
for the past five years hec-n actîvely einîuloycd ira clectrical en-
gineering. liaviîîg installed sevcral large± lighîting plant-, in Ibis

THtE hoiler e\plnsion .îî Essery's saîv miil near Orangeville.
Ont., referreci to in clar hast issue, s buit ant afi nany chat have
resulteil front the saine cause. Thle boiler w:is a secondlîanul
one, abot tliiv ycars olli, -and sliotld hase fobund ils place in
the scrap heap long ago. Thie etigineer ofthe Orangevîlle wvatcr-
%-orks, îwho madice ain exainination et the boiler at Essery's re
qîiebt, said ait slîuld nflt be run .ît mnore chaîn 4~o or 5c, pounds
pressure. Mr. Edkins, boiler inspector, froin an exanîiin-itior of
the boiler subsequcot to the accident, caine to the conclusion1
chat 2o pounds wvas the sale hiuait of pressure ai wiih it could
be oaperated immediately prioar te the explosion. To wliiat extent
tic boiler ivas properly li.ind!ed is aîpparent front the testinîany
of ane of the emiployees, that twenty minutes before the accident
hac noticed chat the steaîm g:îuge indicated a pressure ofbeîwveen
itoeand iia5 pnunds.

O., another page %vil] bc falund illustrations and ;t description,
both copied fromn the Belleville Sun, of a street railway systein
to be introduced in Blelleville. It is spolken of as the E. 'M.
systemn, and the invem)or's naine is McL.-ughh'n. I is a sec-
tional contact railw;ty, and the description îuoîed ks sirnply a de-
scription of sectionat contact raîlways in general. 1It saties inci-
dentally chat the collecter whecels are nîaintainedl in constant con-
tact wtitlî the sectional surface conductor, and current us sup-
plied ta) the latter froin rte main canductor îhrough the switCh
board ; aise that a "secret" controllei does it ail. Now the
dturable constructioni of the switchcs, and reliable inethods of
operating them, and insuring constant contact of collectors, are
te onl>' points in a sectiaiial contact raîlway tîat any inventer

cancdaim. They are 'vhat con stîtiute a " system." Any'so-callcd
s>'steîn whîch doles nlot explain tic unethods of dealing wiîth these
cssentials, is no more -a subjecî for serious criticism than is a
patent medicine advertisemnt. fi is an impertinence for an
inventer to obi rude fais "«secrets " on public attention. And the
oflence is ratgravated by colîîînn after coluimn of crash about the
Ildceadly trolley,'* Ilthe deaîth dealing fluid,' extravagant claiiî.s
oi econ'omy, personal descriptions of the inventer, hais carcer,
and the nutmber and sexes of lits children. Thtis kind ai new.s-
paper article is. out of dater, long out of date. lt belongs ta the
earliest and m~orst days of electrical devclopment, wvhen it %vas
almost a sitar on a nîn's, character ta call haim an electrician.
Electrical engineering now-a-days is business, and tn nit
confidence should lcie reated in a business-like manner.

ONE~ of the sîgns of a revival of business from the depression
of the last two years. is the numoer af cecric railway schemes
which arc naw being ntooted. Soie arc appearing for the flrst
tume, and saline reappcairing alit an enforced retirtntent. if
there is a quick returnofa prospeit>', there is danger of al boom,
wvith its accompanayîng construction of unprafitable fines, whose
inevitablc failure îsill bring loss ta thc shareholders and uncde-
servcd discrcdit on clcctric railways in rceneral. It is of course
plain ta aIl ciat such fines meati> a wastc of capital. But there
is anaîher mctlîod of wasting capital which is flot so plain. In
man>' parts af Canada, particularly in western Ontario, there -arc
steanra r.xilwa.ys in abundance coninecting ail the smnallcr tawns
thraugh branchrs and jurnctions. But unless on soine main
fines, these tawns aire pouly servcd. Th1e cast af running a
train is taa great ta permit a frequent service, and the incanveni-
cnce ta traffic of bring forced ta accommadate itsclf ta a1 fêt-
apportunities atIlons, inters-aIs tends ta niinimize the develop-
ment af travel. Thc inhabitanîs grumble at the railway which

cannot gîte client any bettci strain service e«cept at a1 luss, -anti
reailily wvekoine ant electric railway wlicl proullîce5 the-n relief.
Sauîce -a electti raîlway is iliost ecotirciiic.ilIy rtin %vlien its
tul trahlic is uniiforiiol> diffoised in sial lots tlirotghotit dt
whlec rtinning t i nt, it wil I pi obably take thle bollk of tîte
passenger :and small îîarcel traflic fruont the parallel coipeting
steaiti road. Il t ill aise in nîany cases hilîl op -and increase
iniffc whiclî the ste:uîî rond cotulai îot obtain, tald t îs (fuite prob-
-ale chîat tie electric railway Ina>' pay> landsoiiiely. liat it is
rioane tire less truce chat a large portion of Site invcstinent iii il is
wastel capital, so far as the coinnonaity at large ks concernéd.
'llie stcamr railroatl %villa its existing tiacks, buildings and or-
ganivilion, iniglit have served tlît towiî just as wvell or better, hy

Zlfa rire lh ocal ciccz-<c servi~c, ivith trierd' tire .sdditjonai
investiiient required for power, cars anîd trolley %vire. The
puîblic lieudits by coinpetit ion -- but only uip 10 -a certain point.
Wlîen the business coiiipeird for is not enoughi ta pa>' tlîe ex-
penses nicomipetition, the loss, directît or indirectlv, fails on the
coîniunit>'. WVhere a projcctcd eclectiic parallels an existing
sîcani road, il ineans ini genteral chîat ît ks to I d o rk whîcl Ilie
steami roaci could dlo at less cosi. And if the steain road for any
cause wîill not tindertake i, the cominities ta bie served, the in-
vesîinx public, and electrîcal interest 10 general, wnould probablv ail
bc better off if the electric c,)mpainy sîînply Ieased running nights
oc-erth bi teai road, instead af sinking capital in a new and
parallel permanent way of lts own. 0f course aperating, or leas-
ing aperating riplits, by the steain roads, presupposes cht the
latter are alive te rlieir own interesîs, and arc preptred ta deat in a
spirit (if faîrness wvith the cammunîlts uic>' serv-e, whose inter-
ests are interdependent with their own. Unfortunatel>' tle record
ai Czanadian railways doles not tend ta inspire lunch canfidence
in îheirjudginehr in such matters, andi if the>' cannaI or wvill nlot
sc their opprtunit', a parallel rond is the only solution ; but il
îs rint the less, ta tîte extent ai the invested capital, a tax on the
resources, afMe country in general, and a soturce of justifiable
alarmn ta foreigro investors.

TiiF svell known saying of tie French general who witnessed
the charge of the Lîght Brigade at Balak-lava uc-as, 'li is nuagnifi-
cent, but il is not war." On looking ai some ai the large centiai
stations in America, and seeing a large part nf the plant lying
idle far twenty-two fleurs out of tlîe twenty-four, in readiness to
tîde aven a bncie heavy local period, European engineers must
irequently be tempted ta parody the phrase and say, or ai
least chiral, 'ltt us magnificent, but it is n0t business." With
more abonadant andi cheapen capital, genenailly greater competi-
tion and national habits af permanent construction, the fonda-
mental conditions in Europe aiecflot strictly parallel ta chtose on
this side of the Atlan-ic ; and sncb a criticismn, though natural in
one imbueti wvith Eunopeatn uncrhods, ma>- in m.tn> cases be to0
sweeping whenr worled dawn ta details. But il munti lie con-
fesseti chat there are some grounds for sucli a cniticisot which
nîighr prafltabiy receive nmone consideration. The tendency of
Anîcrican engineering practice is ta t-un in groaves. This is a1
natural resuît ai the 5ystem ai machine manufacruring, whose
developmenccts is so distinctivcly Ameticant, and jostly considencd
onc of tc triuimphs of Ameican mechanîcs. Added ta this is
the national habit of nipiti business expansion designed ta skim
the creaim off the appontonities for making moncy which are se
lavishly affortict b>' the iznawth af a naturally rich andi divensi-
ficd country'. The uondenful developmnent in anv one branch
due ta such enterprise, is dizzling, but il tends In unwise self-
satisfaction and ta blind the observer ta the mecrits ai the
steadier advances which arc bcing crantinually made b>' the less
wbolesalc mthods pnursuedi in Euroape-advances ta which thc
American engineer is glad ta turna for lessons, wvhen ttc incvit-
able cine cames chîat sometbing mare than tte creain ai ttc
business mnust be worked ta maintain profits. The Amenicant
engineer ov.es the Large dlircct connccteti dynamo te the labons
ofithis Europe-in canireres, and at least tsva ai thc largest central
stations i0 the United Suites are now availing themscls-es ai
Eornpe.ain exisericncc in the use of starage batteries as ain adjonct
ta centrail station plants. In a station faad curve there wiil aI-
wavs, bc ane summit -inuch hii fer than te othens-genrally
about 6 p. un. The fit-st abject of ever>- central statîan is te add
cuistoniers tili the tcittht ai this summnit equals ttc fuil caipacity of
ttc plant. But duing most afithe running lime te load is much
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lcss lit ntilte iia s mii iii, anul .tt thlesc tises tilie surplus ptser ma1.Y
(barge i auiilitiry si» mge plans. Thiis plant îIlay bc uscd tni

ca rry an increascd iiiasitiiii loai, licyond (lie capacit y of thle
dymmaîmîms alnd si cauin p>1 uit. Iln tilts case til li nest îilîit, dteiîret ia-

l ion toîd C.esemîc Of stmîrai£C îI)L.mnt reqJuîred Wniild bt C0111MMjard
Ws t h th %lie I sai e îcms fuir addit munal gcîîerat ilig Pklat Io do0 thle
saile wOirk-. tIr the storage pint îîî.y be tised to carry thec 'choie
fond Of tilit statimon during the lig lit Ioad 1îeriod, allowi ng thle
gCnctating pîlant to bc %[lut duîwi .îltogethcr, sac ing wagcs anti
filel, 'ýC. l'Or SUith a use IS tilts last tIme interest and deprecia-
tion on lattery plant investissent itoulcl be cnmpared %%-it tIe

ttutniiîg e't)cttiss sas-ed. 1In the case of sinaller st.tions whicli
riin ooly :it iglit, a da>- loati 1niglit be Ca1rried lv an1 ;tuXmII.Lry

bartery planst. s'-lich culd bc chiargeti heiseen ii:niglit andi
mnnrniiig. Surf) mses of ic siorige battery have bccn coumumnon
Europran practice foi ycars, but ut us only reccnily tisait thîcy
have lîcco apiîlied to central stations iii Amuicu ca. Theî largcst
planit of tlîc kmn nl ii thle Un itedi States is t liat Imut mn last spi solig

by the Etuisuî I llunuimîatmng Co., af Boston, andt it is itos re-

porteti tlîat at large increase of tilts plant lias been urdercd.

li is a utoticeable cliaracieristie of aur ieiglibors mn rthe
Ut.ied St:mtcs thai they siffer tihenselses toi bc incons-enienced
(it imnpuseti upan iti their collective capacity, by any individuial or
coîrporation of sufficicot impudence ta profit by tîmeir national
weakiiess in rcsisring organizeti extortiomi. We sa>- wcakocss
adv-mablv, for altîmougli thecir forbearance is min doubt parîly due
ro rteir equally noticcable national gaod naituretbness andi sense
of huomotir. il lias its mots mn the eclupse nf lisait sturdy
civic virtue wlich rcsists any oppression on principle, es'cn
thiari1 li resistance is-oit-es greatter teniîparary indisidual incon-
s-eomence than would submnissian. A gooti nature whicli finds
suffuciemît geocral relief fronti continuai imposition by making a
jokr nf it, is flot so estiumable as il aî>pears; if the imposition is
o joke to tie humtble or weaker niembers af the cammtunity,
whose unlicaid blessings stoulti fait upon any "crank " or 'kiclk*
er " s-li stomld refiaie ta sec tîme 10k-e. Amiongst aur near reia-
tins across the Atlantic, tîmis 5rurdy civic vit-tue sh:ncs sviîl
possibly too unduinmd radiarice. \Vc in C;.,nada are. inti lis re-
spect, ccrtinl>- imore like our neiglibors ilian aur relations, lîut ive

have froin the latter a wlialesirnie leaven wlîich causes us ta rise
moîre cquickly titan tile former. *rite leaven lias been working in
Montreal reccntiy, sclieme an uiregatdccd civic o,-din..nce against
over ciowding the strret cars %vas ins-oketi by a public-spiritcd
indis-iduial, -ind tîme Street Railway Ca. was fned $ 1.o0 and co5ss
i.. twr' cases. *rbis drcw forth a plaintive pratest from the coin-

jmaony tîmatlcy re.lly coulidnot bell> it. l'copie would crowd an in
".a îîîost clîscomi tenus fz-shinn." Their contîtctors roti not bc
exg)ecteti to -beat then of aiTtiî a club, er take Ilmemîî by the
ccio i sd jerk rlîem off into tîme sireet." l'copie in Niontreal
aile so unrulv andi so tient on iîîaking theiîsclves uncamfom table
that if tilt anuImance is t0 bc enfoi ceti, tilt caiiipany ', will have
to engage and traito silgers and builies " in k-eri> the peoffle
front crosimig. Thtis sort ci nonsense is siinpiy adding imisult
ta injumty. lenple are not surit foots a-, cnier ta (In or believe
suclinmgs. I nitic wliole letter tliere is oolyone senîblance of.an
arguuient. ih savs, -extra cars do flot lacet tîme requireinents,
as eversbIody wislies to get o athei fiSif car aiîd wmil nos w.mit far
thme iesm, which si, tsnv haîf filied.' Of course tues- wil not.
sdmen lmey liav-e -mn assurance that tbe next car ili flot bc lusî

as h.-îml as tilt cirst. L.et peopîr knnw îlîaî tbey mnust watt untîl
thcy t.ao gel the seat îlîey pay for, and tbevy sill watt. If thec

arm fot enuigh car-s tcu landle the buisiness. people wiIl waîk off
vithli lcir (ares mn tlicir own p-ncket, instead of in the conlpany's,

andl then kick tilt a proper numiber of cars are put on. This is
the truc reaon nf thme waml from usich ive have quoied. l0
Emîglanti tlîc lii.ensed omîmberaofpais>enger., îs posicd mn the car,
and l sîen tuait nummîber is complete. tbe car stops onily to let
prole uff D)o the saine thiiîg here anti fne the canîpans- for

ecrv esîra pîasscngtr carrieti, andi ilîcre will be no maore tears
ovrr ilir gcnîle fccbleness ai the comîdurtors andi the untanable
tirrcetirss îf ihe 1).assengers. !'erhaps. esen. in cime, the pas-
.cngerm uill tram thant stien tbey pav their fane tbey pny for the

riglît to ,r, antI kcep a -ti anhd flot for the liînvilege or esxer
t ab.n>., ilii plteness b> gzis ing tmp a Secat tr a lady-, who herself
oîmghî nul ta bc susbîccîct i un Ui crowding andi jostling fromn

which es-en aî sea*t ili fot shîcîId ber. Tlierc aire emergencies,

tues of e\tratotiin.ir: traffut, or tiiîasnidUuIy irregmilar cars. At
suc h tunles il iay lit mIn the public i otertst tu pîermîit tisercrowd mîîg.
Let tîme police iiîakgistraltçs have powe5r lIn disiniss charges of
ovcrcrowcliîg wlies tîte> tlîîîk ut excuîsable. Thmis would avoiui
al liard sîipls to tilie iail wa s frnit a c.isîi i i uI, anti thle

ptublic ti Il lie conlent to leas c is mîtcîesîs tn thle mnag ist rates,
imîsteati of as aI lîresemît is the liants of tie ullier intercste<i

îiarty, te sîreet railwa>- iîself. If tilt corporaioni scîoseattitude
towarcls thle puiblic ulîcet s wi tI coundeinat ion, canîlît fmuît g roumd
ulloî sçhicli il caoi defeitd ils positioni andt 11011e>, i liat better
attemipt no defeoce.

THE BELL TELEPHONE COMPANY'S NEW EXCHANGE
AT OTTAWA.

INr tîme 1eceiber tiîuuîber ai Tl tu(i ~ C i .' somîle
partictilars scert pulîlislieti comtceroiiîg tue lic-Il Teleplîune Coin-
pan>.'s nesv exelmamge at Ottawa. Thme folliîwing .umltitioiîal facts
iii cnnectioo tlierewitlî have sînce coule Ii land: -

*rite new Ottawa buildimng is 8,:, feet deep, lias a front.ugt of 32

féet anti is 3!4- stormes Iili. 'llie b:îscineîîî and i rsi star>' have
a brawn stone front ; the ululer stories are brick witli browo
stone lriiiiiiings; tIhe wooulsork inside is af clear pine witb
natural ss-od finiîsh.

Tlhe rear ni the baisetiemit is tîseti for the lioeiîien's qîîarters,
store rooîîî far tint miaerial, also bot water Ileating apparaitis;
tlie front part and al of tht- first floor is reiited for offices.

On the second floor are sie înanager's office, generai office,
and foot, dsance boli office, operitors' clo.sk roisi, batterv
noomn amnd instrumient store rousi. Thie toi) flomr is one large
roaun thie fiill size 3i tlîe building, andi is used eotirely for thme
ssviiclîboard andi distributig rack.

Tlîe sssitchboard consisîs of t4 sections ofiinpros-ed ioo-?O int
metalhic staîndard switches. These switcîies are set in the
iniddle af tîme raom ta allow a mîultiple swsitch bcbng put in wshcn
iiecessarv, seithaut liaving ta inove tlîe present board. The
Uistributing rack is matie of iran, aodtiîs kon as thte Ford or
..ntimber four" rack, lî-using sncak anti cat bon artuesters ai-
taclied, wsliclî are knoss as the -number ses-en ' arrester.

AIl the fines encr the butilding thirotih an underground
systein. The leati cables atrc spliei ii tilte basement ta Akni.ite
cables, tvbich extend ta the toi) flonr sehere the cables are fornieti
tipi anti rannectcd ta th.e arresteu tîis nîcîhmot does asvay svith
tlie iron ternmnal geuîerally tiseti, and sas-es considiciable
s-aluablc floor space.

Tîiere are oser 4,000 linreal ect of contduit in the underground
systems, ivsing a capacity for os-er i,Soo utiles of ws-re. Tf-e
are at 'prescrit about 57.5 litis Of st-ire in tise underground, anti
200 miles of wire mn acrial cables -,lîe latter cables -ire sliccc ta
tilt uondcrground cableï in the necarest nimiobole ta the leadti hcy
airc an.

The ulîlutiate capaci>- ai thme exclianïe anti unidrgrouind
s>-smenî îs 3,oo0 sibscribers ; ilhere are about i. mca at preseni.

'llie relurfi grautit sysxemi is uscd on the pole routes ;thme
rest of the 5>-steni îs nîctallme. Thme re:uirn stires of ail tlie pats
in the cables ire connecteti in thme returo gromti ar the cable
poles, wbicb mîakcs the entîre 5>-steim neairl> as gond as straight
metallic cilcuits.

The change fronîî the aId Ia the nets sysîeuî st-as successfuliv
miade on îlîe ce-cing ai Nos-eiber 71b, in about rlîre
minutes.

flic City- Councul of lialmf.sx have thre.smc-ned toa.*is the IA-ieiatu:e ta
canurel the chiartcr of thie 1 lalifax smrert-u 1Isa>- on ther ground of uneimcot
,q-msive The sotarmiers of thi- company mairt thzlt cmsentatus-es of the
varyous monicts concynrd in the- rnaii are cotiferrurez mogrihea- stmmh ihe ex.
pecieti rcsmmt tsait the disputes anui lutugatuon 1>issccr. îhems %sil beamieably
%ed and thecectric sub<int:d for- tht- prrseuit tins.atisf-co-- ,.eviee un
linlufax. Tht- Council t.s dcerrd action utitz the outconie of the-
rzsmmt fit-gottatmOflI.

The- N'ew Wcstuinsier and limrrard InItl Trteptionc Ca. bas purchascd
the- Postal T.le-graph Co.'s lune btNien Vanmcouvecr asnd Se.amuie. %V.-r..
schich bas x-t-n consent-J imita a ticphone lmie Tht- tînt. which is z6o
iaes ci terittbs. r. no\% ins ftini-t-ta wgatkun <odt ior it plit psrposca.

flt-ades Sciftte. Tacor nsd <suber Souncl cuti-s witl shoOly le conm--ed.
sdîîle- public officrs has-e tuen eîtlcudnt the- fJ3tossomg pl.aces. %%,-sî.
trimsmer. Closez Valt->. Minea. \Wess Fernditle. \%lsaîcom. lusirbasen.
Sanmîli. Ilrosnsilte. Wasb.. Moumnt Vernîc. Stamitsood. WValker's, Nl.ry.
villte. Es-crett. bnmohomii and2 Iotholli
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Gf-ifRflTER 85KETOM-.

WM. T. JENNINGS, C.E.

1 d'(ocs appear, i f one t;tke--. a hi oad vie.v of t(lit t<u Id'ls lits-
tory, eititer (roin thli stancipot i o t ph l anîhropist or Cha t of

the tuait of business, that greater creclit for the worldi's progress
canîtot hi? given ta any class of men), tChan to those whose voca
tions have led theui to open oetiti înhab.itahle sections of cotimry
and by aen iron hand to helt continents and ctinnet far distant
districts with cach other.

Sa far as the D)ominion of Canada is conctt eil, one of thc
men, wlio las î)laycd ant active part in the construction of its
public tvorks, is MNr. WIll. T'. j eîînimigb, wlio %vas boria en Toronto,

Ma 9mth, IS46. Mr. jcnnmngs %vas educatcd ;et the .'iodel
Grantiar Scliool and Upper Canada Uullege in lits native cily,
andi coiitenced l is picfessianal carter as lin engincer in 1869.
lie svas then under M r. Nloltsvortii, and i ls first wnrk
wvas to survcy the stvamîp landls of Grey and Ilitce fier
drainage iifllrovemnCnts. F~ront 1870 t'l 187 5 lie wvas on tlîe en-
gineering staff of the Great Western Raihîvay, whîclî lie left to
enter the service of tie l)otninîon (iavernmient. Fiont that
Cime forward 'Mr. jenniogs' chief wvork, perliaps, has bete in the
fine of railroad construction. Several important surveys and
construction îvarks in the Nortlisvcst,
British Coluimbia and oether parts of the
Canadian Pacifie: Railway 'vere iade by
hini whvle in the service of tlîe Govern-
ment, the Const ruction Co., andîthe C. Il.R. ~.
Ca. Front <886 ta 189o lic hati charge of
the sîirveys and construîctions for the C. il.
R. in Ontario, aînd early in 1890 'vas ap-
pointe<l Engineer for the City of Toronto.

What lus actîvities ainounted to dur-r
ing lus years of railroad construîction
find illustration, in a ineaure, in the j.
Canadian l>acifica:nd the succcss Chiat bas
aitendeci this railway in apening out the
e'ctensive.-and fertile nortbsvest territo)ries,
andI proving the medium af spanning the -,
D)ominion out to the Placific Coast.

Wliatever tvork NIr. jennings lias un-
dertaken bas been niarked svîth thor-
oughiness and conspîcte mn:stery of bis
profession. Nosvbere was tlîis more ap)
pa re nt ti1.ian d ilri ng thie t wo yc, trs le e oc cuI
pied the position of City Engineer in
Toronta. Trhe basis af the prescrit aIrk
rangement betsveen the city and thc e. .J
Street Railwav Co. hati its origin ville
Mr. jennings, andi not oniy the c\celleot chtr ucier of the moade
but also the revenue the city receives fiaoin it in the shape of per-
ccnî:mges andi iileage tax tras tbe îhoîîglit ofthe li.e Ciî, Engýin-
cer. Toronto is prout of its splendidlv paveti strcts, andi this
%vork wvas planned by Mr. jennings dtîring his accupancy ai the
oftffCity Engineer. Il was a special sîndy 'vitlî lim tuogive to
Taronto a systerr of pavements that should nat alone be attractive
as public thorotiglîfares, but thlat would passess endurmance and
laIsting qu:îhities. Ne'gatiagtions bcîween the city'and licfl Trele-
plione Ca. whiclî restlueti satisfactorilv for Toronto, uvere alsoe un-
dettaken svhile MI mJennings wvas in the service of the city. lelbati
platnnedti systein ofunderground iviresin Canneciion witb the cc-
tric light andi telephione canîracts, andi had hie recnuained in office
tvaulul likely have biouglit tblese plans ta completion. During
Iiuse tswo s-cars tlîe esplaIna-de Malter caine op for consideration,
;und 'Mr. Jennings h;îd ta figh %vithe his known deterriination
the strong railroad corporations.

1-lis officiaI connection with lthe city diti not caver as great a1
lengîli of tienteas cilizens, dcsirous of the we.being of Toronto,
%would ha.ve liketi. *te fact is that Mr. Jcnnings svab ton indepen.
dent andi fearless an officer ta suit inany svba at tha.-t titne accupieti
the posi:ion af aldermien. They quick ly learnetci that he svas a mnan
who 'vas master of bis business andi coulti ot be dictateti ta, or
used by thase wiihaticîirown lîttle scîtemes ta carry out. Riis
tîie expe:rience, autside of that hienimcd i0 b>' the baunds af a
single niunicipaliîy, had given insai.iharaîighkrowledseafhum-an
niatute, andi contr-.c.ors, as ivell as aldcrmea., understood that thcy

'5cm-e deadîng with a iian wlîa wotîlîl perlent of no injtistîc(, mnuc
less anlytliinlg appîroacîmng crtoîîkednless. Of [lis own fiet wtrîl, andi
tCi tîte regret of the better clenients in tlîe couvncil. after occujî)yîîîg
Ille position for .îlott twco years. lie resigned, owîing to tîte alier-
mîaille bod. y brealk ing faiti h viih hliiii by chanin îg theb-iîî
tImiter which lie Coîok oflice.

'llie past îwo yeatrs of NIr. Jeiinings professional career have
heurn einplovcdl, ta a large extent, in the coîîstrîîcîion of varioles
short fines of r.ilv:tY throtîghuut tîte province. 1île lits caonte ae-
tively to tîte front ass the engineer of several clecîric ronds recently
conipletel, antI tîlalare likely ta be the futrertinner of iany ailiers.
î le points %vitlî natuiral turide to tbe N iagara Falls Piark andi River
Railstay, lin the construction of wlîicli lie ivas cliief enigineer.
I e served thue mîew 1 lainilton antI (riiîisby 1Electric R.tiltt-ay as
comîsultiog engineer, andi te tine extending front (Gahtt Co t'tes-
tarit was butliier his superintenclence. 1)uriiig tlue past twefliy
years the varionis tîndertakzings with %vluich Mr. Jennings lias
becît connecteti, represent a total of n01 less ilîn $35,oow,0aa.
On anotîte- page of the EiicRc .N EWS iS libCtuSSe-d the
question of short line electric roands suggested by M r. J etnings'
e.xperience andI observations on luis pliase of raiîroad btuilding.

Ilersonal;v MNr. jennings is pîaî>lar with li , who have
is acquaintance or friendship. Ile is ever ready, otît of lus

svide knoîvledge of oublie: affitirs, to uiîp.rîirt nfrmation ta thase
honestly wvanting infornmation ; rit tue
sanie time he is ton busy ta mest cGinfurt-
ably undcrtbe intrusion of thosewhohiold
ta a persan in bis position much bte saine
ielationslîip tha-lthe editorial bore <lacs ta

.. the journalist i0 luis satictuni. l ls car.
- - eer fitroishies a capital illustration of the

saving of Owen Felihanu: 'That muari is
but o! the lower part ofthe worid tienat is

4 nat braught ut In t business and affairs."
,,j . Mr. jennings is a member o! the

Ca-nada.n Societv of Civil Engineers, Ile
Institution af Civil Enginrers, the Amer-
ican Saciety of Civil Engineers anti the
Anierican Association for tîte Adiance-
ment of Science. In religion he is a
Il.. yteian being a son of the late
Rev. John Jennings, D. D)., for înany
ycars pastor ci the Bay St. United lires.

- byterian Chîîrclî, in [lis lime ont of the
best known and ablest clergymen of Tor-
onto.

-heora Psit cid itecor i an
NINGS. C.h. F.etîCmanwsua

Prosperous N'ew Yrr e t he kidrîdiy enscripuon
borne by a ca-rd.-iddrcssed l>y the Canadiau Gcnrra Etectret: Compiny ta
their friends, 'nie IELu.c-rmuucAi, IN'rsvs 1--.tity recgprac;te(s tlle Ctîeery
sentiment.

An atactivety gatten uUp carci renched us the other day. on %vhih was
ilrinied the fottowing . -Att canîparmsans arr odious. yet utc noust %ay thait.
antong our cusiamtes. osîF. oîuty has firsi plac mn our estecit Wc h.tve

(at grcatt expensel sccured a portrait (mn coors) of out honored frmrnd WV.
iu<F.Si.:?T ST TO YOU; AS A StmuS..Sudy the tentures., e in ts gentil
face haw CANt>oi. joy. MIRTII anti iiEAurY -irc tempced Ily svmsmahmi.
JIJ5TICF ANI) >EACF. Ment drnantis rrcogmuiîon. Whmm we say ci thr
orngnat of ibis apoiheasis af -trt us onty justice. Our Nerw Yu'ar*s wisb es.
m.ty pteas.ant retlations tontg continue bci'.ecn our estererd triend and
yours îniy.~ ~This ms folawed hy the neinte of the Arneric.n Eterciriçcl
WVorks. l'rov:dencc. R. t.. andi ts vanous branches. inctudîng mhe Eugene
F. t>hiltmps Etectrical Warks. Montrent. l'he renider woredrrs, what mi is
'111 abeut. aend is ptoampteti by curmosity to untasten the tle envetope
aimacheti ta the cmntrl ai th', card. 'iben lits own face reflected imn a îmy
morror retena ta hmm the secret. 'l'is is decmdedly the Omws original New
Vent saouvenir Chat bas corne under our notice.

Thc 'Se-forth Etectric LUght Ca. ;ire considening mhe artvisatatlity af ex-
tentlmog thcrt ligbting 3ystemt to Egmondillte.

tt ib à-ai ta tic tht intention of Mr. J. Ashteç. ta estaîtmsh ai (;ananoque.
Ont.. utarks for the manufacture ai etcni maehtncrv.

The cilizens of Siraiford wmtt voie on a bY-taw on -.hc 7 th mat . ta asuthor.
nSe the catuncit ta î-xpend the stim o ai $6.aoo an a muicmipat tighting plant.

hi is reporter! Chat Mr. S. R. Btreak. Mantager oi the Loandon. Ont.. Street
Ramhîtvny Ca.. t.us becte uppounmcd Assistant Secrt.tar> of the Dctroîr Street
Raîtway Ca. Mr. llt3rk enjoys bm h icl.t.cs-rvcd respect i ibth cituxens ut
Lonoren andi bis rentoy-al froin t at cuty will bc rnuch rcgretted.

j a Il tinry, 1 qqs
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CENTRAL STATION TYPES.

MUtctA.vcrsirs l'rivate ( )wgtertsiirlr <i î':îectt: iglting
Plant s usa questioni wich irndnbttccll y bias t wc Salles, belti oi
w lit<. h iave hadl a g ncd dfatal nf cinsicicrarmon; :and a quantmt y of
Stamstrcs on tihe scmbject have ireen CCnilccted, ciecly by tilt Ch-irr
pions of plivaie owesr.The wrrttr lias firiowrd thre discils.
>lot) mî ot ;%rd lias had thie jîleasure of lea ring Nir. Fran-
9*mc r> 111rc.k on iltîrsrn ly and canneso br'lp being sti r rck by

thle façt tbat ail th argiîmnientS ant thc econoiny tni expedu-
cy(i' ni mu mc p;l cvnri>seema» tIo bc fncndcd nn tire possi-*

/bz/i1y ni aiclcmumanic cormtpiion ;tire Jpmsfbi/ifi, ofi iîolitîc.tl parti-
transbip nitent.ng apjîointmrrents ;and tire Possibniiy orf tire
saie indc in flurence being exçmîcd to Lkcep in office incomape-
lcnt peisons to tire cctrinrcnî of ecnnnca! management. M r.
F"ranciscon and oilir wrters draw attention to tire report!, imoni
sevcral mrunircpal plantb iii thre States, in whici eiectric liiting
is satid to have cosi notiig, or bonle abscmrdiv sirrali fiure ;and
in reiuîtaîmoîr cf tire inîrpiieci argumnt in favrîr of mnunicipal ccnn-
nmrry, sitirse tirat mn aI tirese cases tire Salaries of tire engineers,
tire cnst ni tire malc, ec., bavec beei plat dnwn to tire rvaterworlks
or r-ornec nîber murnicip;al departmîrent, sO 'is il Show a gond
ccorronîy for timc ciectric liigtiniz account.

Ti expose is bv mrrany takzen as a irroof tiant, for tire îowns
cited, mnincipîal higimting is a failmire as reg.irds ecnnmy, but
witili ctriainily t lrowvs igit on tire eccentricuties of tnicipal
Ibook.kLeclrmng, in tire abseirce of any deinmte data, it stii leaves
open tire question ni tire cnnonry ni murncmpal ligliîing, beca'use
cpensive ligbiting ks not a nccessary conseqtrence of îroor ac-
ccrtmntiîrg. In fact if tire wvaterworks account ks irereby not so
grcatiy ncrcased as ta rouse an outcry, mt ks obviouis tirat tire
two mrunicipal drarttnents worl, to!;etrer- more cfl'rcicntiy than
ctrcr ori tircin simrgiy. For in a.il large rowns, thre engineering
staff -irat is reqrime<lcc fo'r tire purmrping iirachinery crin equaiiy
weil attend to tire eiectric light engines ; one thorougiriy conipe-
tent ciic enginter i> sufficient for both plants ;one accotinting
depariment corr<uis tire finances of beli. 'l'ie rnrerc tact ai
tire waterworl,% depaTtnrent lîeing aille to sîroulder thc eiec-
tric ligiting e\prnses. rîscif mrigir bc cmîcd as one illustration
of the piactical acivantages ni munrcipal contrai. i seerns ta
tire writer tirat tire quecstionr ni corporate management of electric
iightitrg sirould not bc regarcicd sinrpiy per se. \%hcerr city
-arc laîrnîr cost% a littie rmort or iess tiran a private ooie is no
dcrubti reat interest, irtt ni itseii it proves notbing ecept tbat
tire City Superitr:ecndet is or ks nnt frriiy coirapetent tn irandie
ele(tricitv. T'ie questinr s: " iiow do tie variousdepatrtmrrents
-affect eacr) oticr :as regards el/Iciency and ç,,-neral caoniamy ?
Is Irle %%irnlc jeveli ffrcrency ratsed or iouered h)v îhecadditian
ofni ncicctrmc depattrîrent ? Obviousiy il ks raised. Tire whoie
cnpimneermng aird bts-ncss staiff rrrust bencirt by tire :accession ni
anotirer offirai %vlan, as L.ord Kclvin irrrciy says, nust by pro-
fession be as iîrucir ni a mrrccianicai as ai an electricai engimrcer.
Il ms inrpossible to draw a clear fine becwcen ciril, mecimanical
anc lectricai engineering, as tirese branches ni tire profession
overiap rrn rnany places, so il ray well bc ilitt irr mrunicipal
affamrs, as mn otirer, tirree lreads are better iran ont:. Ta iailow
tire satir line oi argurment a littie further: It needs nt tnuch
demîromstrarmon in prove tirat tire boolk-keepiirg as weii as thc emn-
gintcrrmg staff rumii bc workin)il atiglirrcfl'rcr>,aýnd tirereforc
reiatrveiy mrorececoncrmrrcaiiy. Mien as ta tire possibiiity ni
-boniec.' It sm:înds in reason liant iny unnecess.iry txpencli-

taire on bimhalof- bondie accotant," mîru'si bc mn the first cast of
tire plarrt, anrd tirerefore can ony increase tire yeariv, nperauiog
expetises by tire rntcrest an tire nione se cxpcended. This in-
trrest, dmrmded by tire nuriiner ni lanrps, is net going ta ver>' ap-
pircratbly rarse tire yeariy cost p>er iamp, beatise tire anînuot ni
bondit: irat a prant caîr stand is limieci, ani bears a certain
loose proportion to its capacmty. 'rhere is no reaily raird reason
whyv piricai irarrmânshmp sirnuld not influence civic appoint-
nrrrnts. Sn tirat thre wirnle argtririent secns ta reduce uised ta a1
wemging ni lacis on tire one, side and possihilities on tire other.
Tire %- lier is nor estenuating bribcry and cari rîption, brit mereiy
raking thiogs -as tirey srcn mn be and cansidering tireir practicai
bearrng. Tire qrIiorr, lrnwvevet, bhould nt bc regarded as a
rdmole and s0 atîackedx. If carefuiiy considercd, il sems ta
cry mde ui[ rraturally into portions wiiicii have their <rwn peculiai

femmties. 'l'ie gencral cffrciemrcy cri a plant increases, as a mile,
wvth ilis 'rre and tlire trat tire ni its servimce ;Sn thIat enm a large
ctty electrrc lirgiting mmr connection wit trir eiectrnc raiiway miay
qurte pns bi> ex mrore (trouilite b>- a1 rrivate plamnt tiran as
a cmvmc cntem pru ms. Anti imi towirs cf ri%-n suc,, rIircre .m reasonable
Surlr lis becmr parid, or ccrnsicierainle respomrsmbiities tmmdrtazemil
11i. al rri vitte coriprpdy in rettrir for a francise, it seemîrs ;rlrrrost
a lîtcacir (if fartir for tire ci% ic atithinites to ummdertake tircir awmr
iigim, trniess ni couirse tire sururi tlrargec by' sreh 1 rivate Comir-
Ira> be exorrbitamrt.

As cormmrunatles irecorîre sirralier. tire argurmrents against thir
tindertaking ireir crwn lrgiirrg scerîr to have iess anti less prac.
t icai apîpliation, amrd a falra it as sdan reacircc ticn thie qucestirom
irecorrcs one, trot of c'cpedienm y, brct aitrrost ni necessity. 'llie
operating exprnscs ni arn clectric statin cari bc 1 laced trider
tme lieads :frcec anti variable. 'l'ie laitter- cni, carrrrms, re-

prairs, &-c. decrease directi>' in tîropnrtcrr to tire sire ni tire
Flant ,tire formner -saliies nf cectmcmamri, engmiters, clerls, Ïmne-
tnen. &'ýc.-Iec-re.tse ta a certain extetît mn tire satie proportion,
butt eventiraliy arrive .11 a point wircre frîrtirer redmetiomis cani aniy
bce ruade ru tire cost ni imi 1eriling tire liféicatie plat. 1 assume,
ni course, tit tire failacy tirat electricai rîacirines anrd gond e2n-
gines re<1cire un experienccd care, rs (juste ecptode(l. Statistmcs
5hror tirat in .rli srîcccssil stations tire f'rrec e.xpenses are ta tire
variable, in tire Pmaîrort ion ni, rarrghiv, 2 ta t. It istirerefure qcrte
evident tir.-rt a private plant tirat liras tir imy dividcnds as weii as
opec'ating expenses, reqtmircs a certain rmniutîmr amînurmît ai bîrsi-
rress for mts support, anti simrai tnows tireire seeni ta have no
.altermnarive but in do thirer oivr n igitirrg, ai go witirout. lhetweem'
tirese alternatmves tirey of corurse wiil cimaise for tireniseives, but
as tire very large nîajoriry ni tnwns imu Canada are beinw tire
"bcsiness limnit," it cuill bc inierestimrg in walcii cirai rescits are

worked out iii one or two typicai cases.
Tirere ks yet again tire case ni tire smraii tort r, %iiicii, aitiiaugha

beyond tIre sîze linit, and irerefare affeéring a faim field far pri-
vate enterprmse, ks yet sufficiently ocam to it ta mrake investors
caious, ahthoxrgl sîrci a cnmunrxy may rensonably undertke
its orîn iighîing. Tlhie prableni is grea'ly simrplirfld muit bas ai-
ready decrded tire generai questionofn mnunicipal nwnersliip, by
awnmng its \waîtcrworls. for then tire two cao be aîrerated togetirer
undctr alrnost tire sanie rmanagenmt, by tire saine boilers, tire
samne engineers and heip, in tire saine bulding, anti tire eni-
ployees ni tire two depraumnients can bc alosi interchangeable.
As a resuit oi ibis systemo, not orrly cîiii iigit be ciieap. but wvater
%v-ili aiso cost icss, eiatively, ;anti there rîrhi be a greater nummber
ni c>xperienced practical emigimcers employed aroamnd tire rvorks,
to thre obvious benefit ni ah the mrraiciinery.

It wouid ire easy in proint out the miaruy direct and intdirect ad-
vianîages accruing fraint sncb cambination ni departnrents, ftrai
tire standpoint oi pure tiry ; but a citationi ni actual resuits
nbtained in ane typici case will bc rnrticir miore convincing, and
is nt far ta sck. Oroita is a town ni abnrmt 4,700 population,
and îrray tiierriore be takena as representiiig tire class above re-
ierrrd ta. Ta ihe a 'slr. (,eo. Tirnnrson, is dire the credit
crihaving conrbined two miunicipal enterprises- wa.tertvorls and
electric figiiiing-witlr street and prîr aie. Tirere air'a>-s bad
becîr arc-ligirting for the streets, but as -lie pcople desired lieouse
iigirts tan. and there werc no offers fronr prir-ate individurais, tire
matter was at once taken in lrand by tire Courmîcil, wvili tire resuît
tirai, for cainpactncss and ecamnom>, Orillia liras ar ltile plant tirai
scmîs liard tn beat. To ftilly apprcciate its advantagcs, it is
weii un stat tliat tire .%-.terwarls plant liad been in operation
for seine time lrerious>-, requiriog anc boiler, one punrpiog en-
gîne, ont fireman, ane engincer-ati working dtrring a part nf
cacir 24 horîrs. unîder tire rîrainagement ai a cammrtte at tire
Cauncil. Tire ciect rie liglit plant was instaiied in tire watcr-
works buiding, and mequired cxtra-ooc boiler, two cnlgmncs and
dynamos, onc firenran, anec ngineer, aiso ail rrorking part attire
24 inuirs, and matged by tire sanire cainrnittee. Tire extra
%vork tirrown upon tire town clerk, is said io bc " greait," pcrbaps
rray necessitatie tire enrpioymnerrt ai an extra c'lerk. Sa far <ire

acivantapes may not be evident. but every littie considet-ation
wiii showv tira tire electric iigirt and tire vatcrwarks service ailorv
aicach bouer waorking alanosi continuotmsiy for 2!4 haurs a da%,
whilc the duplicatron af boiers gaves a gond chance for thor-
otrgily cieaning and averhrauiing tbemi aiternatciy. Tire twa en-
gineers cao iakec nigirt and day speil, rveel, about aitcrnateiy;
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the one " off " for the day can look atter general repairs, cleaning,
&cand su (lie plant is better lnokcd afîcr. The twu fircuicît

also icevc eachi otîer week abut, the one whlo is off" during
tie d.îy doing ail the line work- -triuninsiii tearlapu
wlîîch there arc 4o -and any little repairs. 'l'li clectric ligliting
books, bcing under the charge ot site town clcrlc, acld nothing to
the iinic-ipai expenses, and evcn if ani extia clcrk is necessary,
d ie prol>abiht y is thai hi> t ne will bc d îvided bctween the cc
tc liglitiiîg and thc gencral municipal books. Thie whll
municipal accounting, tiierefore, tvill unduubtcdly bc better andi
nioile ex peditious, di11( althuug h thle pi icc at wliich Iig his -arc solci
is very niciderate, the incomie dcrived tlîcrcfronm will bc sufficient
to secure first class advicc as to gcneial alanagcmienî.

Evidence of proper attcntion to business principles is to bc
sctn in cvery dctail of the cottubiticd plant. Excellent mtachin-
ery Was purchased in tce first placc-gencral clectric alternat-
ing dynamos and apparatuis, %Vhccluock cogines, Northey con-
denscr-and installcd properlv by the various mnakers, who were
thcreby matie to prove tîteir guarantees. WVcil quaiificd engin-
cers wcrc engagcd to run it, and givcn fair salaries. The tvisdoin
of this policy is oftcn no appreciated (inîpractical iployers
preferring chcap men to expensive gond nmen, anud putting down
the greater cost ot repairs to faulty înaclîinery), but is at once
macle plain in this plant, not only by its tlîorouiglly workicrcnlikce
appearance, but by the arrangements mnade fnr keeping it in per-
fect working urder. The engine.; are periodically "mndic;îted "
boilers cxamincd anti properly cleaned ; temperature taken of
feed and condcnsing waters ; arc lainps brought in, in turn, off
thc Une for cicaning and repairs, and niany other littleattcntions
paid Chat second rate engineers would neitiier think of nor bc
competer.î to uincertake, but tvbirh greatly conduce to long
lite and efficiency.

It is greatly tu be regrettcd that no station records are kept
which would enable the cost of production per K.W.1t. to be

known, but figures arc given bclow which will prove oftgrent in-
terest tu mnany station nien, and wbicb certainly show a Most
satist4ctcry resuit. The acconîpanying diagram gives the pen-
eral arrangement ot the plant. The switchboare being on a
raised platform, is a very convenient and sigbîly feature ; whîite
the pumps, being in the engine room, are thus under the engin-
cer's immediate supervision. Another excellent plan :The two

lualves of the shaftiig are connectcd by .u cliticli, % lii u petiniits
of an y desiti d conbinat ion (if cng i n and dIynanmo.

iThe electric lighit etufluyces airc, W~itt) tliei salarles . Oiîe eii
gimcci ai $700 per aitnui <tue firemnait at $1i.25 ie rd<ay. Itlit s
olre.îdy beer eti mdthat thli twov fi rcinei) i a ke fine wurk ivck
about, it b ttem r fi ring Shi tu, su thle e',j inse of a1 trimiimer is
saved ; and as te cost of i nstal h ng lamips i n huises i s paicl for
îy tlie con sulncr, <tut side l'elî) tcaiil lie eliiîluyt't for tChat purpoèse,

enlti linlg nu cs pe Oin thle stittinnl. Wiîcl6m fulel cOsts $1.75
lier cord, and is consîtilmcd at thei rate utf 5 qurcîs lier n ig h t mn
winttr and 3 1in stutîmr. 'l'e upciating expensecs of tluc entire
plant, at and incanidescent, arc, tlicrcfure, tikirig nu accotmnt
ot sîcli itemns as oil, wa'stc, reliairs, C. ut wliiclt no dlata are
given

1Entginter at $700 ... ..... .. ...... $ 700
lFi rcin.iiîl at $1.25 l)Ci daty. - q6.o0
Fuel (7 stimutiier amnd 5 w~inter 11101t01S) 2,435
Carbon estimuate .... ............. 570

Total ................ $4,.165
The capacity ot the incandescent plant is 2,000 16 c.t' amps,

ut which nearly i,.boo irc :clrcady instalccl and rîinning ;anîd 4o
..,ooo c.p. arcs. 'lle prîces lier lamip varY front 30c. per inttnth
for residences to Soc, for liotels, bcing base([ on the nuier of
hours ut illumination -,andI taking onc'tlîird ut the nuitbcr at
6oc., and the reniainder aM 30C., -hiclî certainly allows a inargin,
giVes a yearly incoîne of $5,408.22. This leat-es a1 balance> ut
$1,303, against which înust be placecl the mniscellaneous items,
tinspecified lamip rcnc'vals being at the cunsumner's e.\pense.
This balance will reinain a net profit, anti will prubably be
enouffli to pay thc salaries of the waterworks engînecer antd tire-
main. Or it can, if prcfcrrcd, be drawn uipon tu pay intercst on
the bonds sold to provide the cust of tîte electric installation.
Then it wocild appear, tîtat work-ing tîte incandescent plant ai
two-tbirds of its ratcd capacity, brings in a sufficient inoi to
detray its own expenses, pay off its own clcbt, and do the town
lighting free; besicles ail the indirect adt-antages inclica-tecl.abot-e.
it is perfcctly obvious that the reinaining thirci ut tîte capacity
will bring in a net inconie Chat mnay be used, as municipal in-
coic, in streets or public buildings, market linuse, '&c., andi will
bc a stili furiher atvantage to the public. Thei %vritcr belîci cs
Chat the advantages ut municipal uwnci3hip, as rcgaricd troîn
the purcly clîcoretical stancîpoint, are tuilly icahzccl in the above
case, and are cqually attainable in evcry uther case whien
accompanied by caution, enterprise andi public spiî il.

THE WELSBACH GAS BURNER.
Ttn-: process entployed in mnanutaicturing the nmantdes tîscd in

the \Velsbach incandescent gas burners, wlîicb are now su Weil
known in London, is une ut considerable interes -anti dclicacy.
These mantdes, tîpon whiclî depencîs tlie distinctite claraccer of
the \Velsbachi lighit, are a sort of clungatcd huud, ithicli bangs
over thc burner and becomies brilliantly incandescent in the heat
oftthe fiame. They are madc -i fine cutton netting, carcfully
washcd in order to rende% it chnically dlean. The fitsu stcp) is
to soak, these cotton niantles in a cumiplex tluid cuntaining salîs
ut a numiber ot eaîthy mectals. Tltcy aire then dricci, andi, afuer
underguing une or two intermediate upera.ions, are s!rongly
heattd in a Btunsen flame, by whicli the Cotton is burnt tuway.
The skins or films wlîich are left bcl-ind consist ut the suîb.
stances dissolved in tue fluici just mcntioncd, and -ire so fragile
as to Crumible to diîst at a toucb. To make thein suflicntly
strong tu bear handling tbcy are clipped in collodion, -and tfter
beiog trnimed with scissors wcttecl with inctltylated spirit, ;cre
packcd in boxes for distribution. The liglit uhraincd ts a re-
suit ut titis treatînent is conparativcly rich in actinie rays, Sn
that it îs quite possible to take gond photok'raplbs b>' neans ut it,
,'rnd il is claisned that less Mas is cunstinedl to pruduce a1 gen
amnount ut light than in oter tormis uf hurne,, and tChat less
licat is develupecl. *Te contpany wliich uwns the patents for
thus country bas latcly brought ct ta not ci forn of glass chimrney,
whicli cunsisîs uf a ring ut clîmptical glass rt-Js hldc in position
by brass bands i the top and bottom. Titis is stated to bc less
hiable to *break than the ordinary cltinincy, anti morcover, tu
yield a mure diffused ligbit.

i is propoied iD cxtcnd the NMontrmîi Park & Island RttA.ty to the %ti.
lagc of St. Lautrent.
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THE CANADIAN GENERAL ELECTRIC COMPANY'S

WORNS AT PETERBORO'
lItI I'ctesboruî, façtnrics otf tiîc C;rnadian (.enerai Electrte

Co.. i.rl t tmC.ett by ao tlirc atrgzet ntri i >)orninon,. ;.-.
for (orIllrtenelss il( app;iri encot ani vtrlet V of out put are pro.
ti>' it lrrr:%C i r Animna. Ait exai irat toi of tllie

g rooind jîlati of t(lic wvor 1<as g rvei belontv reve.tis.t a g lance tlirc
g r-at t are lit a i r.ogetricn: antd mintre attecntimon in rietatIl wtt h

wli tv1 cvtry 1nîil facilit y bas bccn jirovîileri for iranrimg flirc
tiirietise t lilt of til lsiops tirrooglh tirt varroîrs Stiges of

ianirticfrrîii ItS etrirInCe I~S ratrte17(ria1 trO lis flia l ij-
mrent as ll tIIl appaa turi.

Thle Ça, t unes airc Iriateri t ani ai ri rably su uatcri cnciostir
il sortie flirts' retin (ie soticllttwcst coiter of fie loisi.
swmt rires froiint flic trair tracki of f lic G *rand i rîirîk amd C. 1'. R.

ilres e.\tecrd tir roltgh thli grotinnrs anrd prrrvide for tilc rajrid antd
ecotirrrrral liant1 irîg of ail rilri ais ied. 'l'lie ii ree h mîrîireri

linorse' Irrwcrr leqirer fri tire dIifférenrt S si rs fri rllisircd by in-
ruiirral rîrotors toui cnietIi ior..ted, ret-ers mg tlirctrmnt front

anr isolateri ;IOwcr brouse, wii~ hs in 1rseif a rîoriel of central
statloti ionst rîet inn. -llic thlîce p)inc ijiri buidings, tie mrain
macine Nihotrp, tiîlet tbe andr carrpcri erlog; shoji and tie 'ire
sImil, liirs:11 ahrggrcgait flour spacc of S0111e 75,000 stîrare feet,

on a1 sr'aic sillirl Siroii for sorile Colle at 'easî iricet ail ponssible
rlcseioirents if thc business. In tire %%ire svorks îirovtsioir is

tmalle foîr turiog out iistla1crl %%ire of cvcry riesrt irttir frront
Stardrdt sscathirr'mrof or C. C. millier tvseitt ta flexible (.o1ti
or annoureri cablc.

A recent dc1 îarture of tic coirpmny is itr tic freid of car
building, antd fie cars so far corri;lcîed shtow a soiidity oif con-
%trtrltioli r.oilibincl wrih qiret cicgarntc of finiblr w luh il %%outld
ire nifficttit to excei.

In srî brief a skctt i ars dits, il is imiprisbible to (tu mire Cihan
torici orr thre rr.mry and rrr:eresrlrg te.warrcs prcseniedc b)' fic
f'attories of tire (Xuri.diari G;emiai Eicctrt. Cri., but to ariyonc
inrter esteni or thle enorinis s cicop)itien t of cct ricalirndlurst ries
rn Irle Liîst feri' yc'.'rs, a d.ray's vrsra Ir le COrrrlin%"s ri-orks a:1
i>ctcrlborr' ssiii jrove ani instructive andrî fi oitfnl expe rierive.

QUESTIONS AND ANSWERS.
%V. I. R., Stayîrer, Ont., svnttes . i. V.lriat is flic mimumirrri

voltage of cictîrit i rirrerit tChat au itake te!effiore trrrimrittcr
sriil stand witlîont effect on is aýtin ? _- Wiry wtili il not
stand any arnouint of toirrent ? 3. \\'Iia. s rie.uint by au rînil-
phase aiternatirig tdynamio?

ANs. i.-The best resîrits areobtained frorina Iliaketraisiittcr

UtoarI'iA'; OFGI~E Er.riCTrnCI Costr1'A\Y*s WORKS. IF.TFRtIIOitO. ONTi.

anti ttee Aurc bcstieb, borîe fificeîr Sriliaîler hoiiri;ngs des'otcdl
10 Va.rions putrjioses.

As riilglrît iratiraiiy be expecteri tire rrrost strikirig femmue of
tiiest f-kctorics is tire great va-riety of tire wvork reqired 10 be
bc iti.eri ouit. A recent visît t0 i>terboro' siiowed in a iiurried
ron irrortilr tlirc ssrrks oser how %% ide a range of work tireir

oiîcr-tloîrs actniaiiy ec.tendleti. on tire mîain rloor of the mracinre
sirop, sveretttirb oerf con1 rrtrtirattire sanie tiriiethe thrrciuge

t,o)oo hir u e r edouîble unît getîcrarors for the Montreai Street
Raiwav.y Coi.. iricantiescent dhynamios, tlternatiiig and direct

cui rent, coirg thruî>ii literaiiy by tirc dozeir; "\Woorl' arc ap.
î.atîts, wvlii tilt cotîîialîy lias aropied as standard . irttîing ap-
Iiatts, irilis, grer:tnirs aund iîrcoIîr'itives ;Street ralhîway orotors

ni the %%ci[ L'non" C. ( ;. E. SSo rype. direct connectcd tînitS com-
piiete %it tuer: etigines , tran5fortiiers ;sîrow sss'clicrs, etc. te
gahirres .ve de% uteil hO ire rrrarttfacture of tire soiller piarts of the
ie:v'> mrat iiineryarîi rlle irgirrer ciass ofauiaratîrs and Supplies:

'r'VIm ' K'* r.ittoicib *'hirson mecordtrrgz svtt-neter-; in-
diîtaltrg 10511 rîrîiCîit, of aIl kindis , arc li:îps ;socke-ts.:trîd irîp
bases .pnitcrlaîni rosettes an:d ctrîtîmrs, and tict thousand and ont
ritier rriîtîtuae %%it Il. hZ go ti rîakc %il a1 corrîpiete ciectrîcal sys.
Ceterri, the i.uimp wnorks, itccntls' re:ioocd frornt Hilton, the
diffètent rlprrrnsare tror-oîrgiry equippcid for the rmanu-

farcture Of inrcandescent lanrps of the miost approved type, and

wheti tire cirrent in the prinlary circuit rs fromn r-z aop. A
pressure of frot 1-2 volts will causse surit a currerir (o flov
tirrotighi an ordinaty itiike transimîlîter anrd induction coil. 2.
If tire voltage is i:rcreased tmore current wvili flow, th.e cambon
brîtton I the pioint of contauct wvitii the piatintini spring wili bc
bornt, finis bhurring tlie articulation. If still miore cumrent is
sent tiretgli, thte insolation of the ss're of the induction col ui

bc <lestroyeni and plossibiy tire wire itself faseri. 3. A dynamio
supplying ses'erai ciretitis witii aiîernating cimrent, of tire
sanie freqoericv on ail circuits, but differing in phase by Ille-
deteniiined ainounits in diff'érent cir':tiits.

W. B. S., Montreat, wtr ites: I note IL O' C.'s reniarks re broken
%v ires oicar cro titator, and nray sa> tCrat I hiave had sinîrlar
trotuble wvitl a intrior hàasing ar (raiiie ring anîature whichi %Vas
iiiurofaicttored by a Uniiterd States friit. I tried the effeet of
soidcuriig on a piece o! hecavier wrre and Ieaditrg it to the crùn.
niotator, bot even ibis bmoke in the nîrirhie, tie soidcring of the
pleces bothir a armiatutre v/ire crîd and coinniutator end memain-
ing rntact. As I made sure tChat flic rootor was :iglrt every other

imy, i fear there mnust be suint ý,dditionaI cause as wchIlas vibra.
tion to account for tis, and wouid (îke friend L. O' C.) bc gind
of eniightentiient.

ANs. -Stay>ing the Ieads by sveas-ing thcrin together is a better
prcetative than stitTening thieti indis'idutiily with an aîîxiiiary
wire. Tuei latter plan by tire added wcight ta the ivire inay
someitimes incr-east -ie tendency ta irîjorious vibration. Staying
b), uues'n s ScncraiJy found Co ovr-ecore Ille trouble.
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DIRECT CURRENT MOTOR AND DYNAMO DESIGN.* 1.

i wîiî to refer tu nliglit to severai fcatuircs of direct cugrrenit
nootor and generator desigu. aud not t0 prcteuci to cliver thc
wholc suiiJeCt, .111d i trust dits o iii flot bc witiîout intcrCst to
youi.

Thelî first point 1i wsh tu briîîg oui is 11m% vcry uulpcrfct i re
our mneaus of raîuîg cicîricai mlaciînry. Wc hîave guod tocans
of rating utier nuitinery, but %c dIo flot have goo<i milits <f
r.t.iiig clet'.rit.il iua iinci->. 'ie sîeami cugine is r.iicd b> the
diiuuter of' is cyliiuier anid icugîli of strokze anid its !'pecdl.
It is flot solîl by horse power, becauise tuî etigine whll
coîild (leveloi) 100 hiorse 1100cr 3-I oths cut-off ovoîill (de-
veinhi 200 hiorse p)oo'i. at 6- ioiiis cut-off. lu ekCCtrîiiy
the problcmn is aiiîiiiar, but we blave no wvay of rating
motors by thc dianeter of cylinder and Icogîli of stroke
as they bave in sîcaimi engine practice. and wc arc con-
tinu,îIly siiffening on ibis accouni. \V'ater whcels are not sold
by ihorse powcr. N'ou d- flot bu>' a 5o horse power iwaîer %vhcel;
youi buy a 28-incli Nater %vhcel and ruin it i so miany feeci bcad,
and illen figure out liov:, mluch power voit cao gel froin il, and if
is is not cnotigli, youi buy a 30-inch «licel.

'rie imhiis of ioading an clectric miotor arc really twvo only
naîîîcly, you have reaclied tbe load of a inotor when it begins to
hient s0 inuicli ibat ih is dangerous to continue to run il. and yoti
have also rcachcd its limit of load whien il tpaiks so badly tliat
if you run il longer ht sill destroy ils corrmuttator. Tliere are
buildets îo-day wbo buîld a miotor which %%,;I have a1 vcry high
efficiency i one-ibird load, but wvhich will spark if it is over-
loaded, and lucre are other makers %vbo bîîild a machine svhiclb

s-ery b îg h ellit ueut il ai Ighi loat]S. Sittb a- muktu i is Ln Ord i 11.1r>

powe r inotor for rtiîîuîîî u,- a liriut i ng or itacti ine siioji. 'Thi
ut ber mioi ur, %vlîosr' ti rs e is slioto n ai i, i s a iolur whloscefm
cieun>' ai lig ht loads is vcry' kw îî i s flot iucil more Iil aulai
nof the formter. But its dtîecy ai fîîi inbai is e\.ttly, eqilal,
and at ov'erioad 's ci-en h iglber ih th.iis niter mnoior. Nlotor il

is mut bh siijerior fur il wVoik (Il i l forme r mnoioi ,bcai

iw (îiee tocus ru ui il ronus ai tiiiice tiies lts raicd lmail, aiîd
uot ur .%, wbiencer il rmilus, as 1 w ill Nboo ]liter, rois ai uni> oine

th ir niti ratcd Io.îd. l'uit uluini îî un the iî,ad tit ai iîs buî h for,
andi .î on th l a t bat i is bîîî h for, wlîic h i, vlba oit uire i ikel y
to (Il, auc ndî wî ill ni secure ihe besi resiis.

Tlhis A% ctirse machine is tic typec of ordliar>' powver Illotor
i îui ng mlachbi uer> by a1 bel i. Tlhe il cumv 111c ina b e i s .1 ity'pe of
îaîlmay mnîor or îuoinr for operatîîîg cranes. or for utber inter-
iîîiticflt anud scry hieavy work. 'Ubese iwm condlitionîs aff'ect ilie
design of a iotor ver> mutch, and tbe wvay ihe> affectilî is ibis
At the point c both iotors liase the sainle cffmiency 'l'lai
illcans tit .1I lle losses In bot b ii )iors ire eq ual. B utwbihu
(tocs curve .% dîffer front l '> 'l'lie différence is iii the distribîution
of the losses. The losses in a uîotor are of tivo kinds, fixed anmd
s.Iriabie. The lixcd bosses alie the losses dUý to field clîrrent,

Fou, Polo. Four circuit. F~out oruiuc3.

ruc. cOuO

lias flot a liigh eflicicncy at light londs, but which wîhb stand
threc and four timtes normal load wviilîout sparking. Now both
of iliose niotors are listed in the catalogues, are chargcd for and
are known as, lei us say, i0 horse power inotors.

If ynîm buy a 10, horse power moior wvithoi knowing soîne-
thiitg about these facîs-it is possible ihat >'oî will bc ver>' much
disappoinied. If it is agreed that wc should cali a motoir that
riios at about 6 horse power, but is capable of running ai jo
horsL power cort-intiisly wvithout dangerous overhecaiing, but
%vil] neyer be called uipon for more titan Io htorse pîîwer,-if
we shouid agree to cail such a motor a mo hiorse power înoior,
s'cry iveil. But icoe we ouglit to eaH the innior wvhiclî is tised
in crane service, wvhich is calied upon for 30 or 40 horst power
for perîods of ten minutes ai intervals, soithing more titan, or
different from, îo ho. se pou er, and the builder ougbt not to bc
obliged to makze one inotor fi11 one îiser's requiremients and an-
other user's requiremenis, whiien their requirements differ so
much. Suppose we seil two Io boise povcr motors 10 ordinary
customiers. WVc may bear a report front one of them tuai îiîis
motor is niai a good moîor ; il does flot give 85 per cent. cmf-
cicncy ai one-thirui ioad. Whlte the other one ivili say ibis
iliotor 15 n01 a good motor ; it sparks s'ery badiy %when ioadcd to
3oo, per cent. of uts norruil ioad for a feîv moments. In view of
these facîs hiorse powver is not a fair wvay to rate machines.

The ines beiween these kinds of motors are flot so disiinctiy
drawn as 1 have poinîed oui, but for- the purposes of illustraîlion
i have shown here two cum-ves, A and i, Fig. i. % is the curve
of a motor of the kind firsi mntioned above. 1 is expectcd uo
run at 6 lîorc power average, cao give 1o htorse power- il day
lopg if you require il, but must flot g-ve aîîy more, and lias a

*A Imcurc dcliv-cred bfnrc îbc N'cw York Elcanç:l Society, Novczibc 27, 1694.
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liysicrcsis and cddy cuirrents, briîsh friction and bearing friction.
'l'lie variable bosses are tbe tosses dule îo armlatuire resisiance
and the losses due îo commutation. Noiv iotor îN is a ima:chine
.itih a simili magnet: circuit tising coin parati v--y feîv î:nles of
forc. 'rhcrcforc the wire that is wound arouînd the iiagnetic
circuit to kecep it e.\c'lz:J necd flot be s-ery greai, and ilîcreforc
will takc but a smnal amouni nof curreni îo energize iz. The i-on
in tbe armature 's ill lî sînali in qu;înîîi>, andl thierefore the iîys-
teîesis and ecidy chîrrents ivili bc losv, and tic bcaîîngs will bc
ratier liglit becaîîse 'his onoiî is neyer calicd tipon for more
than rated lnad. 1'hercfore tlîc fixcd lusses are liglit. 'Tli
variable losses, siîch as armature resisî:înce and commutation
losses, inay bc higli in ibis machine wîîthouî <Ictriment. T'he
rev'erse of ihese conditions îs trmc in machine II. Thcse pointîs
-ire ofgieat importance, but they have oi receîvccl attention.

As a resuit of tests made on about 2oc, powver inotlors, a, lthe
instance of M r. H. L. Lufkin of thc Crockcr-WVhccler Co., ih was
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fourdr lai h t liese zo0 nioi1ors on ai tuaI (outillecra ial a.i rc liS d md
floitt.îstc oniîiItiî, f iliegi ioald. 1 lic re.îdîimp. %scre i.ikcn
aun t hi Il ial ncr. I t a% (.tmsoiliîary'sl mee a mlotir is inustalled

ia ilpi( inii a niieter I liati îîcabire!s thle cimrent takemi. .N o if i hi s
wc re a1 1 hiorse pois cr iliotor and mal l0 lionr s lier di y, ai oug hi

to have eou, liorse t iii er ho rb fo(tr c vet) y Lay ai ru n s. Tie icter
eatiliog s we c t aket anîd thle atve, ag e %%;as bet wccn 25 and 30 jier

Clii. of itle putwcr i la t Ilie muila'î coîld have v'i vcn ac<nrtliiig to

whlai was Sî :îlî ;îd on ai m îa il plaie. N <wi if wce huili a illoitir

55 ilt lit km nt oif aui ieîc sirvc la, aid lise ai for a1 liiiriiob
sut 1) as 1 lias c pîi ,potken if, %% lîcre a liottir as eravcs oîily elle-

tlttil o.d fi as litaita .lly arqivis.lcî I ta .kiug .. mlotor of oui>l
elle lî.lf tie efficinc).

Alioile ic li % s'il hi c> .tid Il) lic riM s îî tifiîî umor s as tiri sped.
( )iler ti îgb s heinti eqîî. , a hbigl h s1îd iiottr ias c hîcajer to i Il
i lî.n .î lI% q1esl tie. i as a1s î.îalIeî iii,î. I .. ne uîierdted .tî
gare.iier i.i ity. Il lromiiglit tu itli saice sîîcti i m'oulai lias
les-, pimwer. A mlotir, ta ieb îoîii1î.tred c:arcftilly, titilit t liasvc
Il ic potîr is dci crîiliîîcd

i. At sî lai portion oif its lond dors ai commenîcîce to spark
2. Ai ms Irai portion of lis load ss ilI lis tceîîpr.îirc rise abtior-

3. %%liait is lis efficien.Y :ai varitits points?
.4. A t %%lî.st i spel tines il rani?
Recttitce aIl thiese iliings tii a coîîiîioi Ibih and ou have a

(iir ilîci hod of ctoitîîaring îîî îîtrN.
T'igi lîiîlch impîîortance laits licretoloi c been aîîaclîcd io full
Ictaî efi, tent mes. Mo.ltor cîîginecrs, bo.tst îlî,t ilîcir mîachineîs

lhasvc y licr ccnt. clicicîîcy, anîd soine orbîes i.iket'b machincs
have only 88 per cciii. cfficicncy. Tliey sîîeak of the liiglist
cfficicîîcy diit the mîachiniii s capable of, or of tire cfficicîicy of
svli îhucs arc maosi proîîd. Nois thatî oîay flot bc tie efficicncy

whlich tie custimer wvanis to Inow. Tflîc arc îîîany caises
sîlicre a liiotor of S5 lier cent. efficictiLy ssoîmld take Icss cuîrrent

F-it; .

ta rtit a printîng office tliaî a niatîr of go per cent. cfficicncy,
for îlîis arcasoli Ai poaint i t, Fig i ib aî Inciter (if 90 lier cent.
effitc uy. But the ining aice mais ai nuly> about anc thîircl

tirie poswcr of ils n:îîoi,anh iould ilîcrefore realize the cfficîcncy
aI t la ;e Mcas ai point k.. lîcie is a agioter sihicli bas 85 pei ccint.
eficirncy. and if tire printer btîuglit thai lie would rcaliz. the
cAiicieiicy ;ai A. WhIîI1l is îîsucl lîuglicr ilian tliat atil.

Thie nexi femttme ta wisîçl I svisli ta Ca111 your attention s tire

niîss recent incthocds of %viiidititz. 1 c:îinnt go ino t lis maere
îhmiî slighily, but it iiiiglit bc ircîl te lzise sol iea of ishat the>-

atie. ln snidîg bi-polar macliincs, iidings arc aIl on thie saine
ptinciple . tire%- are iss--circutii. As the current leas-ecs tire

b-uish, iii diagiani .% Fig. 2,'4 lialf gaies dais%-n tllie sigle of the
arniaitîre and lialf dosvn itli oîlicr anid joins the bottelai brusl
and gaes oui. Nois ilicre u-, lot uîstichi roolîl for modifications
iriait wa îinting It cao be ruade ring or druîîî, and uhat is prac-
îî. %Il> aIl. Buot wlîcn sic caine 1il ire iiîulti polar mîachines iliere
as a grcit s .îî met of îvindiniz4 i nii e cari tase If ive inmagine

Il, figj. 2, lu bc t 4 polie iia,îianfc'. ivich aîn Irriii.tuire a rinE in
wis ll ilie i ir a, lisci tuui- arul.nd .îriund, ilien tire at ri ent

iîav bc t.tkcen off thiis armnatture by bruhes P~, N, P~. N. Tiee arc
tire field niaglîcîs of aliernate polarîîy and cach ficld-nîagnci
gentraits à1 potisol tif the total itîrreot. Thîis is callcd 4-circuit.
bccause ibecrt .%'e four g.i girts froui svlich tic currentik cal-
lertcd i0 thie armtulre

Tise c.ifllest îîî;ihti polar iii.iclimnes sîcie si nd in tis fashion,
lut threic èr e bîmi .c îijeî i miss î.) .1. If %,nt pole ab sitrong et Iliai

t- F. st 55hu-<îe

lis ncîi.liliçir, ilîco wheîî it sends ls cirrent te bc collcicc Il wilI
lic uîîder gî caier piressuîre th,îî thie allie ioiiiiig frani the oilicr
piole, anid if îlierc is sîîfliienî diffcrcnce ssîll netîtralize îî andî
senti a1 reverseh coi reî lirt trogl ils wiloding. Thiis causes bcau-
iiîg, diiiinislics otput anid mlcecs tire cfficicncy of the ina-
chint. Ntiw îî us very casy for onc mnant t0 bccoîine wscakcer
îliaî anotlier onec in an aciial mîachine. Suîppose, for instancc,
ihai tire bcarigs of thie mxachîine isa. hic ;iril:ttirc sVill
seule dowii andît iill bc îearcr tirc boltoîn inagneis ilan il ivill
bc e thie toji,aiîd îlicy isill îiake stroiîgcr cimrents tlîaîî ibe top
ones s ill. Thci axain, if tirc ssiîîuings on the îiîagneis arc flot
sciy tcarcfiilly malle, and sîlie La.s a fev mîure lrains of %vire ilian
the othier, ii isilI bc sttoný,cr, and tliere arc a grcat iîi:ny svaYS
ilai tire effet t f ineicmliiy of checîroînoie fort-es gcncr.itcd
titiller tire pitîes ivill prod-ice s'cry bail resulis.

[i' osertoine liais, ssindings wcrc invcîîtcd wlîich arc calleci
2-circit ssiiidings. Thec object o! tie 2-circuit winding îs iliat

tire icsre slîosn ii Il, Fig. z, instcad of goiiîg along alssays under
tirc weak pole, bet%%îcen cs'cry sctioni cuis across and gCos
titler a strong polc aîîd coimecs baick, anîd the sîiîîding under the
strong pîolc cuis across cvcry oaillcr section ta thc sweik, so thait
b- lthe trime the btuslî k rezichedtir le svindings has'c cach lîad
acting uplon them boîh tire scak and stiong pales, and tire
resuli lias been ta niakce cqual cectroînolaive forces antd îroduce
notr îouble.

lui actuiia wsinding ilicse connections arc flot nie on the
aîrtmaturc îiî îhîib forni of tsio-circuit ssintling, but are mnade inside
thecîoîînîîîttaîtîr. TFhis commllîliaor is o! the kincd sliawî in Fig.
3. Es'cry bar- is conncctcd te tire bar dircîly oppositcîo it by
a bild-'Vitly fortis cf conn~ecter. Thse connecter is sh-aped ins thse
falussing ssay :hI siarts d&-siî, gocs osver ini the forni o! a bird-
sving, goes insidc about an inch, and aftcr it bas reachcd the
tîndcr laîycr oaf sindings il nmakes -lic rest of uts circuit until it

gcîs b n 0t the bottoni. Thie armîaturc is ss'ound the same as
a 4-circuit armiaîture, bt shen uts endîs are put int the commitu-
tator, îlîcsc cross coonecters hiave thie cifeci of miaking tirc altcr-
mitc poles generate pari o! tuie clecîroinotis'c force, as shossn in
the diagrani. The armature 1 have describcd ks bîît one k-in.1
of a 2-ciicuit armature, but therc arc cadrer kinds that are used
jusî about as inuch. Thc otlier kind ai armattire is flot woitind
bi ring forin, bt is hîke thai shossn atI. i- n Fig. 2. News tire
armature I have just descrihcd %vis ss-ound as a ccll, sîhich ssas
connccted ta anoîther an the sither side. Tlîere ss'll bc fia short
circting duc ta uncqiiah voltages. (A miodel of tliis kind of an
.arîîaurc ssas exîibitcd.) 1 will flot describe fartiier the 2-circuit

ss'iiidini.s, since thcy arc ail an the sainec principle.
There is aiiother atlsantagc in the 2-circuit winding besicles

stripping thie interaction of varns of thie armîature against itself ;
and thai is. thai far very high voltage maichines, if sic lîad a
4-circîlit armîature as previotisly describcd in Ir, Fig. 2!, the siire
linder each pale wotild liav-e ta gencrate ftull voltage. Jo a 500)

N

volt machinc, cadli pole %vauld havc ta gCernte 500 volts, sa
tha tirie lîtîle citn il contribuîcd svauld be a! the sanie pres-
suie as the aiher current. Tliat necessitaies fine seire. If there
are oniy tisa circuits cach pale conîributes anly bal! the v'altage
asnd the .sire m.îy bc of tsicc tire sîze, svlich is a vm important
èonsideratiin. \Vhcn ive gel into ver> large machines, hoîv-
cvcr, dlien tire svir gets toa big for us ta handlc in 2-Circuit
mîachines andh ie go hîack ta lire 4-circuit svindings.

Tire next foras of svinding thai I svish ta describe is anc in tise
by the General Elcctric Ca. and kosn as a double svinding.
The reason for a double svindinpg is this: - îts a rule among
cicinicians ihat tire voltage betîs-eco an> usvo bars of thîe coin-
nmutaiar nutîs flot bc gracater than, sty, 2o %aîts. If it îs niuch
grenier in a large tîtachine, any uitile accident-a p;ccc of carbon

-vould makec a flashî, and, once started, the ishole commutatar
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voldl blaie and fiacre ssoulîl be a short circuit and grcat trouble.
To kccp that dom, ni tic voltage Ibct oceni thc b trr; imut bc kept
down l<>w.

Tlhec voltage gencratcil b>' a miachii nc is protinrt innal ti tflic

size of flic maglicîs anul îlè iuîiber of flic % înîlîîîgs. Now as
the miagnets gel large the %vninlgs îiced lie (ewer ira oroer tii
gcncrate flic saise voltage. As our maî;chines get larger aiîd our-
triagnets gel lirger wc oni>' nccd a few tursis (il flic lieavy con-
duictors, on the armiature t0 give uis, say, i 10 volts for ligliting.

\Vc soonl icachi tice point wlîcre, Say, 10 tortis 011 the armîatuîrc
wvonld bc cnoiîgli ho give us s i0 volts. Tliat svould give uis I0
sectIis tO our colinîiutator, .înd as lî.îlf thîe scctions are on one
sicle, and lialf on tlt mtier, liait woîîilu give lis only five sections
of flic coniîniîîtatur wiuong whîitli t l ibtubtc i1 is %olts ;nid Iliat
îvoîîld bc mîorc thî.n otir huitî. Nom, shat arc e t o do ? W'e
u.ln£ot inL-rcasc file nuîniber of titrns bc(. tuse me coulai get more
voltage tlian "c svanîcd. We cauînot decrease tlic sizc of the
inagncîs bccatîse ihien wc 'sotild have sparking and arma.tuîre
rmaction and oîlîcr troubles. Thîcre are two tliings for lis to do0;
oîîc is, to use tlîc niuîti-lînlar miachiines, svhîcli hîavc a nuiraber of
sinall magnets ecdi contributing 10 tlie total clirrent, oc t0 uIse

the formr of wviîding shown in% Fig. -j. Nowv in tfiais diagrani
there arc ten coils and ters conîîsttator baîrs bclongiîig 10 catci
sviîncng. \Vlîcn %ce îîsc tlc windings iii coîijîînction ive have
tile voltigc (lue tu sens cîiils and thic colîniutator bars (lue 10

tsventy, asnd îlî,uî is ;îLhiîeved in tlîs miîncr. The sviîîdings aie
svoundî jubt as if tilcy hclonged 10 two différent mîachinîes. One
svîndîîîg is cntirely discoîinected frontî tlic ollîci and il gene-
rates, sa>', ls 1 Io volis wîithlî s few coulitalor bai s ton few
to lie tised by itsclf. The other svindîîîg is entîrel>' seîîar.îîe
and il gencrates lis i t0 volts %villa feme coînîiitator barb-too
feme to be uised by iîself. lîît whcn ive poit îlicsc tIo widings
togcther, thien ive have stilli îîo volts, bîît me ]lave double tlic
current, because cadih of flic 'sindinIgs contribîîtes soire. anid ive
have douîblc tire nîîîîbeî of coninititîator bars. Nnss liait is in
realîl> just like twn dynamos. The brîîshes arc siald so seide
that tlîcy cover at least tsvo of the coîîî£nîtitîor bars. so flint cadi
%vinding is free to contrîbute its share of the current, un0 iniatier
svhat tlie position of thec armiatuîre is. WeT have shon tlîis for
.a hi-polar maîchiine. Buot if nve go mbi nîîîlti-polar main e
nvili soon reacli a size svhcrc %ve arc agin face Ico face vvith il, aînd
we wvoîl-d have to îicrcase our poles anti wotilul s000 catch op
witli tbis difficulty ag:îiîi and this nieîiîod of douîble wincling is
an excellent one for overcoining il. 1: lias also the adv.întage
that flie collection at tlîe bruslî is besser.

A FEW TELEPHONE FIGURES.
There are nome in oaperation in the United States alone more

than h;îl<a million miles of tclepiione lise, branging inta spe.ik--
ing relations caver 250,000i tcleplionic sîilscribers, iaid cîiplnying
in daily service oaver 6oo.oo0 telephiones, b> incans of s'iiich
600,ooo,ooo messages arc traîiistiiittcd annîîally. Thlese figures,
given on the autlîority of Mu-. Arthuor V. Abbott of flic Chicago
Telephone Comspany, most graphically portra- flic remarkable
proportions which P>rof. hlell's invention has assumîed. *'rite
caricst application of the telephone nccessitated a .vire c'ýtcnd-
ing from caci station 1o every oailer one with whiich conmmunica-
tion %vas dcsired. Ilowv iltîpractical a mncîlocl this is, linever,
for covcring a territory of any magnitude cars be seen nvitiot
nsuch difficulty. In botu Nenv York and Chiicago, for cxaînplc,
about io,ooo subscribers have tclephonic communication. Thie
niiost conmpact systcmr of undergrouind circuits needs abouît four
square.ichies for evcry îooà lines, so that, 10 icite each of Ilie
io,oo subscribers with the remaining 9,ffl would require a space
cfnore than a yard square simply to contain the neccssary con

ductors. No prescrit city street couid afford the arcquircd roorn
for the subwvays. If communication %%cre thus attc:iptc-d, cadi
subscriber, according to Mir. Abbott's figurees, woîild require
ne.arhy 200 miles of cible, and shoîîld flie distribution be under-
taken by means of acrial %vires, pole lines i,ooo feet high would
bc requircd to accomimodatc the ncccsbary circuîits. 1 t is to the
impossible compicxity of such a system, which becamne apparent
even in the carîtest îelephonic days, that the telephone central1
station aîid the teleplione switschboard owe their origîn and de-
veiopmcent, accomplishing, to-day results whose convcnicnccand
importance au-c ail but lest sight of in the busy whirl of exist-
ence, and cans perhaps be best -topu-eci;tted only by comparison
with the meaagre telephone facihities of a dozen years ago.-
Cassier's 'Magazine.

SPA RKS.
Il is .od t. lie tire alteîutluî of tilt I .,,ilui Surtrt ki a'y i.. U. tu. .îg.ii

iMk pu'rniîssioi fronit the Ontât e t.egislaîItiî Io e'uîciit! ilicir horî,s te Sjur iîig.
iit

lI lie ne- pour si âin oi f a li- etoh. Ont.. I iglit. 1 lu-il & Pileu <r tCo.,
%VIll slîottly lx- coniplleieci. Ihii, ''01 tun eTwIt ccoi'ist of .1 £2c làf. p)
euginit andt boîler.

liii construîction ot lits clectrie railna.y IteIn ite lr on o f Ulliugwoiîd
ani the village of Nuttîna. issalît (0o ru-criviîg lt.e favorabtle vcoîissîîtîioiî
et locaîl caîîut.ists.

'llie Centrail *elîîihoîe Co.. Liniiîitd. iat tlx-en incorporutedtvilla -s caplitl
Of $3.000 tu cOltrlîct fines alcig the ouite of tIli. Niv. Scotia Vet-aral Rail.
n.îy. froiîi thrîîtgcn.uîr to New (Lcrîi.iîîy, \. N.

Nr. M'it le-s. I r,'sidetrn of Ii t aiiltontio . .ruiistiy & Il-isil Electic
R-.. s use put ted lu ha.ve iîîiuit-it .îi l ie ti, eiu<igs ut lie t<.1.1 for
tire rirs, Ino niîonilis cf u% cprîtion reattbed tli.,rs id $4.o.

*llie Sca fur1 il le.ti a. I aglt Co.. tuti retenis puau.seî t îl ilitinu, 'li
Lt ing planît. andt hâve siace erectrt a~ poe stationu. are cperaIîsig 8oc

%nc. anîd 75 arc l'gluts. -and lire- saisi te have One cf Ille bei: t.-qîiîîlP-td Plionts
JnOwuaro.
Mr. it. S. lluorîibrry. of tie Tloronto Ef-*Ictrcuut Works. %volatil likete

secure the adîfreSs cf manu(factirurs 0t nOcif cases for eîrcîricaf ficîts lanid
sucu like uîîpar.îtus. It as a sir.gîlar fiel ahias tue bas îlot tonait ia any of
tlîe elcetricat tounlls the Prtie of a îîîantifacîîîrer ai this Ile.

'ice Si Jefîîî. N. Bl.. Efectric Railsvay Ce. ha.ve tlireate-cd Ici Soc tht e uy
for dailiagts foir ILI.îin tie.-i ceiiielf 10 d-l~Ssî rtnincg Ilirir cal a inii tI
flic %vires tilcîs a<on n îy the teucnt sic, nu nere rciaiîe. 'l tIir- ceiniaay
contet-itIat toue of their lisies voutlb tueîriteuf n lits s.ifeyuueîIi
existgniz curcurnstances

'llie ton nof Rchlnicnîl. Que n %%ti h-a lîopll.,ic cf3,oce. ba.s tn o ceti'u1z
I-gfît ss %tutis. im-o lrlcgralîh ollicvs. Ino tieff-linai' es(t iges. a iuirgl.ir
au-rn Ietekcia'e taie. nnt s 10 hie tit.lit: i obnn f Itilt- Rlclîiionît NV.tter

Ilon r & \.:. notfaet tia g Co. lai dois ion n. ila: i. it c.unîow be Salif Iuat
eflectricihy as ni is infaiîcy.

Mr. Il. \V. %V. Kent. iii.inager 0f tilt- N. %V Indl. I. Co.. fIa! geste Io
the Kootenay colînte> and malt fst establisfî aus excfi:inge ail I lire lcrk-S.

'l he dufferet sisuie-% ii flie tiighWur.ici n% il tue coiinrcifd. N elsoni and
K.îsIe bave exclîang-s ahi present unît these wvull Ilie liui)cerl by Mr. Kent

and lioslbly ipro rit. He. expecis to hi- anay .1 couple of îionths or Sn.
tr. T. V'î.u. clif pronîcter cf fic hîromoscîf elecîric ra.îln.iy ait il.

Que.. tais salade arr.ingcnients for flic conistruction of a tilse oif rlclu-e raiîl.
%nay front iblai city ta Aylmrru sait Gatiuneau loint. lie k iteluir, cd froat
bîuilding tî lini- to Ctîelsîy ind Ifue Qîtyca. Tis. liowever. suIt net lulock
stbr shiait. 'l fie charter for etectric ligfitstig unît lietintg bas oses with nu;
oppomion ii the Legieltiire. Il us tbe intention Io îîroceilf lits the con.
structn of rite sysivin ai an early date.

I lie Citizen%' L.uglt & Powr Ce.. wbo for tibtre ytcars tpast lias-ve Suiîplicd
electirju lîglut for Muntreat litbor and Ilue suhîtîlis of St. 1 lenri uant ( ose
St. Antoine, havi- ce-cted uu large au-n powver station in St fleuri. ii mhich
as beitig installef a ste.uîî plant cf s,2oo ha. p. eapac:ty. l'hie plant will lie
tised lu aper.te tilte ,Rghis foi tire utiove-nunîrd corporations. ;as %%eIl as lu
fîtînîs poswer fur flic op-iuîioc of tlue elu-cîrie raulmay nfuicli the Stunufarut
t.gfît and Pusuur Co. propose te construrt te Lacbuit,e.

Muru. %Vni. ltayli'y. a u-aripa>u-r cf the cuiy oh Vancouiser. rrcetitty ofîtutard
fueun the courts a rille nîsi. catI ing uiîion flic Corporation te t-how cause nliy
tbe l'y law fur î.ursisig $ica coi for lte p.urchase of.an clectric lughtung plalut.

ilsefon tfie Bals of Octet cr tast. shoulî no:te dbca.sitd on ifue greni
ilul tbhe by-luun mus neyer <Ili]) carrurd eut tuy the r.lir:iayers un accorLf.tc-

n nu the provisions oh tire stitite. hil t <lidto ru-ctte ai liru-e-Çfilas htiajo-
si-y of the votes of lb,- r;uu-pu>eîs. assit. fuiieu-, nus ultra vies oî tilt: Col.
luoraîcan. *f lic case turnesd oui the peint mil h ier or tuer a tître-fifitus gtij.
rily mas au-c,'ssaiy for star passage of tilt iîy-lasv. Mtr. justice D>rake. 1,efore
wbonu sba- case su;as arruiit. u'rciifcd tIi.tt the fi) Ilaw is vahd,.

1 fie oûfict-ts of tbe Oit.îna Electrie Co. air- a% bllans . Bhoard of (lture-
tors. l Ion. F.. Clenion. l Ion. E Il llren-son. T. Afîcarn. J. IV. MtcRut'. c.
lhcrtueley Ilomni-l. G. P'. liroîiby. Gi-o. Il. Pl'ety. 1).turphv, WVii. Scott
hîresîdent anit genersI niausager. T. Altitn . secrr:uury-iucasburr G. S.

Macfarl.tce (fornierly svtih the. Standard Co.) ; generuit slpiîienadent. A.
A.* Dion <Chauiidhe Co.),- chue! aceouni.uît. 1). R Strecet IChiudivre Col.
The Lice andt Conustruction Deparimnent sItil bc un cha.rgeeof W. C. lirad!ry
<of the Ottassa Co.) and the poner buses nulIt Ile un charge of %Ir. Jolie
Sturîiy IChaudîcre Co.) l'ie auditors arc: Mcessrs Archer lamytuy andt
RNrnoad Quain. formerly auittors of file Cbauiite-e CocupAny. 1 lie

norkinag staff bas alucudy heen iaritety rciured. 1 bi- office of tht. an cen-.
pany nul be at tht. curner of Spirks andt Ligen sireets. the îieises uraireT.
ly occupied hy the Sitandaril Company. I hi Iuuidit.g foînuerly occl.sied
by the otd Oitas"s Coaupaeny as a powter blouse. andt nhucb nas s'acutcd Isso
yrirs ago. as fueîeg convertiuto ani ulcctric.,l replair shop. nbîcb n-gît bc
ia charge Of Mu-. P. lcard. foimcrty power tiotsc forenian for the. Standard
Company. The uise of tht. incandtescent elecir c ligb: bas ficcomne very Ru-
eu-ai.-and the. nightiy ouîpîti of correct is larger sibar. ta any ralier place in

Canad;a. Upiwards of zoo clcctuuc ciators. of varions suces. arc in dlady
oper.siec in Oîî.îna. These are used for mitbune shotun. pl.îrung mils.
passeeger clevators .arnd in cce instance a steini capoce nia nufactoîy us
provided wiîh power tu-om an clectric mater.
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E,.LEGTEîIG RfILWItY DWFtRTMEJ'T.
HAMILTON RADIAL RAILWAY.

Il il If).\" t,(. tlad., is te, lie the c enter, sit)'. tiesc trcet Rail
%%.[y R<e% lec', of a g re.st cescts 5<ai t aticc av %c.Stetts %Viti( Il s I.sCIlig
<lo t srus t cq bc tIlle Iiltiti sitouac ai R.silwa y cutispai TI e
ai % iiiiip.Lilygix 111.11) %is1ccs Ille pssitt ccIls Il clic .ybtell cciii cul
ht ac c lucre %% 111 bc 2.'7 tsi ls uf rsîaId. 1ti 'Ild) s t as foli ssw

1 1itîsiltuts 110 'l "1011Mfl 39 ""les ; i i--illtsitis tsl ( .tcîi,29- (In
i c'>g s, 21 ' 1l.tiliit(ci 10 < ;il, 23,(uM Utiii 35 . - 11nîitiil

to s>Irus:ford. : te) %\'ocisttlt k, 48. acnd t o l'i t i )se r, 49).
Ii on isi te)S ails uris C5, 33, Lto \ms.ga.1ra I-a*b uls 5. .snd t

iIifl) 7'i~. 1 lit ruud mc ii ie III tii mt cti m ail reciitCiiett,
on iy cli ite, i sto's.tci andi 1crigu- S litig 5It <itili Wvtl h ec

tri st4.

iThis sysi csii tif Sbuic .u>s s ig~tîcci tel isiuke th li 't) of llilti
s lin thc > rc;tcstl ci)ili2rctai çciltt er of tIlle N iaugara isenintsutit,
%uit sdi incittcie% a latrg e frutî t grnssuîîg audic :îritll>g res: 11>0. To
csllett and1 biin thec

itruil tie of tits sectitn
te (Ille posintt %uas tise '.

oîijcct wlit, h lias en-
g rcssci I tlic att Cnt 5mi .. o .

of ols 0111 Pttersint, ccili o

is abouict tii st., tliib .is* s

platn pcrfcctecl 1lî ce ., -*<

oif tlsc b)rllnc. c i i , wIl -'' c

busht and cctililiCtiC as ~ ~
stcatis rîsati%. :v, a pdr.
pont of Ille ]Ile froim
N iagar. te \% oocistsîc k 
wiii lic lIses

1 as a ilik ' ' -

for a fast trasinssric
froits New Vusrk lt e ' ' '

Ccago fscits pne as. %t

aeiscpi liCs it ilt i b
tug oîs i f tse ciisî csc

s,, s, ccl.

A 055lie asicra Slowe - _______ ~ -

bn u\seCIC Illîutsenneu

tucs sit ss tcne-li.tlf fora55tswreat5.t.tsracsIais-

alid n oil cii olie-a c ilîsrîtîit ce> to ,îisin ii i)t

tritis. Islic oitir pceîc toitancf t li re prcne rstcni
tins l sIs>is sebtyfrci abyII tîtrie rai d ariskt rmitca a

Çsîe tn lsettirticth sant lie R tIlle Hamilston y Ropdse 1 d. Tise.
picispetat,, fcîr have tcare ;re Kcîocli.r ods ainsie Itl ten
ilitcrs in tycste m~siutes. 'l'kiss îe steck thl e) ic aim oe ise
Il o c.srsii rtsat populrion of lnias acndwl csîsupped îl.tr il

tssl îcca Ofi 7.îi 00,00ie o ak pers orenot and-

t1iis of cic clir poptlationiis of te cproicte.rtsatertr'5

-tc hi sial benrs, hsat tfIe Catsust s:tsciînc anpd taton if is

lco ite fid e teit tis ttîrseWa Cmare prop> osbes inedoe.Th
Wok<for sii.itîeIlias ;Iree sieiavBods aure stse tin n-

c tîcto inif tise il titi tiltn. lot tcc ti cheapncss ccîtls cciîtce

ait Çtri%*sias frî.c chat berid c-Isrttl has bcecstaed chat tise cos

.s ccc lit tes .uc.%l.c iCiccs Ile it ,snguine c\cthe eyes of tcii

persutis iiiicieste.1 ssîil] bis isîrtîcc îoicl tisis road .cs the ccork of
tconstrtsun progresses, for p:crticttlar attention cciii bc paid to

s lie cieceiuîuiietst of Isigli siîcssc ot ils ciccîric lires. Plans are
bei ssg masde .îsss figusres lirclis ed cc iitis clic epet tat isn of lisîid
i ttig 50. su ic t rasssionîs coin Isle rc tal >, tisus tise thirie -pliasse

Systessi at 2.000 colits psressuire. At lîresetît tise pîlans hase flot
pîrîgressed Stifl"liciti> foîr cictailN to l>e ps esetstcc, but etiiters

au cotifidenctt tii i pruci g bts fe'ut cats bie accosllpisiieci.
FIic Il .cîil sot R acitai Rail sc.y Comipanîy is t ncorpcîrate ccwcit h

£2.ceso,oo cttti bestig ocutieci largcic' by lcîsiîn ancd Ea.sterns
c.ît.ls.. Il is re1iorzedch iat tise ( 'Inacili iîacif'. lZaiiwav

(tilî.stiby i, s ai ,s itltc éesteci. 'l'le Comspauty cciii prcsb;bl y cise tise
t la rIei of thle Can.uclimt I at i fis for a h ne frout il atîilton t <
%Vooclstock, scît h a îîruî ,s uf tlie tîscial iD ominitson sttbstcly <i

$3,200 at mile, -incd Isle charter of tise Niagara Centrai frots
i alniîtiti tei Ns.ug.rcS Censtral sc its a Ili idgc franc hise. lZeentiy

scas isrrliascd Isle St Cathiaritnes &: Niagara Censtral Raîtiwaty
cc Iliii rtins ticelce ancd ontc-lialC miles on (lie csay of (lite systei.

it is eNliected tchat tise-
City of iHamîilton cciii
givc a bossus oif $400,ooo
oit.ace:otot of Ille beest
tise road cciii bc to tise
City. ______

EVONOMY IN STEEL
0 RAILS.

$ILTON ~ sc0 5 .~ sis~~ A î'ROCESS for rero-
ting steel rails lias re-
cently been patenteu] b>'

late assistanît getierui
i ~ C .'> ~'stperintendieot osf tise

Chitcasgo, Milsvuskce &
St. >atil Raiiway. i3y
carefisi tests, tise Engin-

Pot eering Nescs teli's lis,
4V M r. McKenna ascer-

1. . . tained tchat a rail cars
out b>' ceforiation of
tise lisad and flot by :cc-
mtal loss of issetai. Sec-
tions of Ôo-pousnti rail,

PROPOSfL•II'îSorrnsf retssoced frossi tse crack

H* -AMILTON RADIAL and weiglied, were founci
RAILW Y SYSEM t have iost only 0.t1 17

RA1LWAYO STN0. 135 pouiid per yard
in tels to fourteen years
of service. lie, there-
fore, devised a process

b>' chcll tise scorn-oct rails are lscated in a ftsrrace at'.c the
defonsscd licacis are re-rolssd into tise proper forit. The loss
of transcerse section in titis re-roliing is about two isountîs per
>arii, of tcclsi part ib gatocci as eioîsgation, leaving tise net ioss
oiy one-isaif potnd per yard fcor oxidasion and the sasîseansounit

for ioss in csop ends. B>' tisis process, cchicls is said to be issex-

pensicc to cari y otît, a steel rail Of 75 pouîsds or lseac'ier Cao be
renesccd fronts five 10 fificen tistes before ils section is s0 greatiy
recluceci as to siakze ilt iscessai>' to scrap it. If Mr. McKennaîs
isîentson proses ac prac.ticai success, tise rail milis will have to

cliose up or turt 1 tiser sro(Iucts. *rise clessand for rails for re-
nescals is cchat tise rail sîsilis hsave been cîsiefl>' relying on since
speculative railcsay building came Iin an end."

A FACTORY BURNED.
titor t.i xi rxit Ai NxS*5'

Su. V-Te litney Electrical Instruient Co.'s %voiks i
.Sherbrooke. Qse., scere damsaged b>' fire to thse extent of about
ten îlsotssand dollars, on Saturday niglit, I)cc. 29. Insurance,
five îisocîsand. Caîsadian orders cciii be proimptly attended t0
aI their l'erocick, N. Il., ficccory until the ccorks arc rebuilt.

C. E. SIIIDRiCK, Supt.

l'ie t. o.stcook 1-.Ieciusc i.îgiit Co.. of C->atscook. Que.. has dissotcd.
ansd a new cornpatsy composei oh Fritz E Lcsceii and Moodic IL Love]
'rnied. style unctsang«ed

CANADIAN ÉliECTRICAI, Nt-:WS jantilly, igo5
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HAMILTON, GRIMSBY AND BEAMISVILLE ELECTRIC
RAILWAY.

i N respnse toi a requeist for information, INr. A. J.. Nielles,
manatiger of the above raiiway, lias kîndiy furnîsiied (lie Il » ECTI-
CAI. N wv illa the foloit)vtg parliculat s o! the frcigi~t îîd pas-

setîger tariffs in lise k' he Company
"Oi freiglit tariT îs b.uscd lipoi oaie cent 1jier tuile for 0 litls.

fi rst i. lss, uisinîg t he Canadiu t i.ssifiii tirant foi lassifyitog gond s
Ou r p;tssent 1er tariff is baseCd tipin îtille anid a1 hiaf ceits lier mtil e
with it tial propiortionîs for rettii tickets. \\'e also issue books
of s0 aitt 100 tickets aIl a reduced rate. Sdiuîol, woerkij)iinfl,
anid commuttation tickets are scalcd as tri distance ;indic, lier
ca1n.

h lasvc auiuîjtcd a ticket that afi Coli îsiderable it ig h t and
expeicnce wîtlt a seivîce extetdit> ii 18tilles antd on whtidi cars
are expecîed Io p;-k 1 l passeîîgcrs alî esery Itouse anud charge
accordiiigly, fils tue hl e\ctiy -viz., a1 iooo unie coupoht book.

wit Il ve sdil ai teti dolars. WVe lias e the road miiled off, anîd
WC lake off a coupérail for Cadi ailîle îrîvellcdl by the passettget,
but flot lcss titan fise coulitons for ait> single trip. Titis MUIS the
bill, antd pluis cadi anid every cîtstotîier upoit an ecqu;tl footing.
The té wa'y Frei 'it ', iî goiiig ta bc (fite a probleiii ta solve, a14
we Wil mî inthe fruiit scabon lias-e fruit frot evcry farii, wiit sVIhI
bc iovcd by sîtecial car ses'eral limies cacida.

TRADE NOTES.
A Coîmpany is becing Forîied mn lîrith (or Itle iî.nî.cmr'of cer ant loco-

Thei, Dartmiouith 1E'tctrmc Co.. Dartmuithti. S. ar cenl.irging titeir plant.
andl ha:ve ortivred a 125 hiorse pover eîmgine and btioter front lIme Roiîb Engî
iiecriiigC(o. 'llie engmmti wîtl tic a R obm.Ar liistrong tanîîaient coinîPoundut lid
thei boîtera t Mon;ircbi Economîc %irili AqIansom itaugmai (mîriace.

The Stinstc.-u Etectric Co.. Siansuead Vile..* wto have bec u rai;n
their station by waier pîower, ha.ve decîuied to plat mn an amtxiliar steim
plant., amui bave ptaced timeir order %vitta the Robli Engineerimg Co. fior a zoo
hiorse power Robtî.Armstrong engîne anmi Monatit Economic boiter.

A local Comipany lias beeii fornued nt Blclecville. Ont.. to bce known as S.
A. 1Ltzier, Sons & t'ringte. ta nIaniifacturc for Canada the E. NI. Electic
Raitway Systeimi. a,; miesrpto o is hici appears cîsemvîmere in îtIs nunituer of
rte E.'.CTRICicA. NKvs. l'le coiipany are said to have sccured the sole
réglaîto1 the E M. lpaient for Caniai.

lie IJotige Woodi Split Pulley Co., of Toronto rccently receiveit an
orter fromn an Amisîr.îmii nmacb nery titan for 6oo pisileys of varions %ICs.
iThe pulleys nmiF.-i(cîmred b>y thés company arc salît io hie on al.ie in every
mmi ortant City iu Euirope. South andl Cenitral Ainenca and Australi a. ;as
wetI aîs throîighoiit tbe Dominion of Canada.

%Ir. C. F. (itmersle!eve. of Kingston, states lhiît the proniotcrs bave
lancier coasiteration thie proposa'Io c0 perate te projecîed Kmngston and
Ofiawa ltamlroad iîy etectriciiy. No decision bas yeî been re.ichecî.
Notice is given that ;mpplic.utmoi will '.le matrie o te L.egislature of Qiiet>ec

for an Act t0 incorporate the Quinze Elecîrie CJo.. te prnduce and seI edec.
trie liglit, tieat -ant power, ,andi to buitti. lease anti operate etectric railways

ibn th"icinity of the Quinze Rapitis. mn the county of P'ontiac. Th pro.
poscgi capital of lthe coiupaiiy as $5o.ooo. 'l'ie promoters aire: John I3ryson.
of Fort Coîmionge. Iumberer: Jîmes B3. Kiock and Rtobert A. Klock. both
of Kioahi \lis. in the Province of Ontario. iiîbenrs; lantes T. \lac-
t)ougalt. of Ktock's Miîls aFormsaid, agent ; anti John MtalcolmnI MacDoug-
uIt. !f tlle City of lHuIt, advocatte.

N'eotiatious ar- iut progress bdtween the pronuoters of thie Hanmilton
Radai Raitway and1 the City Councîl of Hamilton, %villb regard Io Ille
ainiunt oh assistance wmiibci Ille City shoîtîti graint îo the etirprise. The

railway originally askedl for s.îoo.oro in tlme shape of stock, te be pîîrcbased
lîy the City. *itis proposition wias afterards aniiendei, ,andi the ainount of
stock, reutucedti 1 S300,000, togeiher villa rîglît of way for single tr.uck on
Cannmon strect. T'la cîizens of H-anmilton seei to0 prefer tbat the ciiy stîoîtd
grant tbe caimpany a slrîghi bonîts of $200.000 to $25n.ooo, wiile. on tue
catber baudl, the Tradesan unit aor Councît bave passemi a resoltion iu Favor
of the city taking stock in the enterprise and bavsng rcpresentmtion ou the
directorate of tite comapny.

CANADIAN ASSOCIATION 0F STATIONARY ENOINEERS.
N ut .- Sert a ri" Ofthe ýaîîom Av., x&îî,îný eI te' llel.t to liîrSl lu Iîter

fur iIlîcaîmon im tîî I o Ic~:îmînt er iham the 2011 of exiCt iiiontil.

tlAM5t 1.ON AS'1ý0flIXUTON No. 0.

lj, 31 tlON f)CC- 201 , t 804.
lCdmilor t.î F1mii A Nm.ý

I aut Vcry glati t rc port tlî.t i lamî11tilut Nt). 2tr .11l ig %etry
mn tercst ing mtîcling s o!l l.îîe. A t o ur iasî i .ti iut. tri mmtieet in til
very good toutrse w ts î.îkei by t he spccm.îi cottiî mîlteee; instacad
of thei récaîing of pa pcria serres ifedi cîtls s4IoI s uc iiotilèzetl mu1.lit1e trnrst dtscîtissioiî arose on a quiestioni askcd b)y *î itîcîniser
of the coiniitittec as t0 which is the illost m advtamgcoiis, a1 dtoute
or a dry fille in a steaiti boiler. 'llic question veab, dîst tisseui for
sortie Wl m. raiid aciiong t(lie diIfiercut copiniionis a great miany gçond

pii were struck.
A question uit boilcr fecd %vas alfo taken iftép as %veIl as tlic

proper blow-oT for a1 huer. iiiese tssu lasî uîsitbiiis ss,cy
give risc fi) plentv of disc ussion, notwitIist.înding tliey (.altie up
sa dficu. Thiirc always appcars t0 bc sçaIieiiiîîî licis ta bc

gaincd ont of a discîsion by a body of practical ciiinccrs.
%VC also hadl wtt h lis i tru. Mitchiell, oif iLonidon. stio is, aiways

récady to take part in any dîscuis.îon that laits a tecieî m fi (mt-
wvard the abjects of tlic C. A. S. E.

N\*.N. NoRRis,

CAR tEtN I D(.iec. 26dii, 1894.

SiR,- 1 liîrevviîh send the naiec of time officers of Ilr.uwi
No. t 6, C. A. S. E.- anîd a brief outimne of the Associatuionî
P1resident, G. 1-. Rotatit ; \'icc-I'rcs., jos. NMcKav .Sec., A. M.
Sciiofield ;Fi. Sec., Il y. i)crrer; Treasurer, J atîes I)uglierty;

Cinuîtor, J. M. MIutrphy ; i)oorkecper, D)aviud WVesh ;Truistees,
A Nichiols, A. MNcCaiiuîîî, J. 1). Armistrong.

Tihis Association wvas organizeci Nosv. 6îIi, 1894, by Pîrovinicial
I)cputy E dkins. %Ve have htad one iiiceîing cach ott tius
far, but intcnd t0 iiteet twicc a tnonth iii the future. WVe bave
17 inembers, and piospects of more. \Ve arc going ta take Upl
a course in Mechanical Mfining Science. *rite preshdetit liis
papers on this subject, and wiII gi'c the inembers questions aI
one meeting and th ey stili have tufl the neCc eo -tristver ilieîîi.
Afier ecd one villa wisiics t0 takec part lias liad lis say on the
question, the president wiii fully explain il. I n this way 1 thîiik
the meetings sviil be both instructive aiîd pleasant. ! atît of the
opinion tuat Blrandli No. 16 wiil bc a succestfuil associationi.
loping you avili find space for thiese fewv rernarks oit Brandi No.

i16.
A. 'M\. .SCIIOFIELD,

Rec. Sec., No. 16, C. A. S. E.

WARNING
OIR sub écobiers and advertiseria are lîereby noti-

Oeil tiat persons authiotired Io coltect ne-
coutats for tbis Journal are turnislîed wath a siieciat
rcceipt forim, healird 1 Officiai Recelpt.'' and Ibis
le the onty frlo iot reccipt wblcli wîtl in lture buc
reeoguized tut the case of accouraIs pair! to Colc-
tors.

C Hl. NORTIMER,
Publîsher Canadian Electrtcat News.

STUDY ELEOTRICITY AT HOME
13Y cor correipondence metiod. Tho-ouph in-trucion wiîh Frec Apparatux. ittustrated in j uty isue of CAîsoIA sm .tECTRII At NEWS. Circutîm Fr ee.

.. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ î .N .. ... ....... . .%CE rFC NlAceiti4sT, S. SVater St.. Clee atid, 0O .......

Alternating and Continuous Current
e

m Motors
..AND ...

Transfomiers.
GOMPLETE INSTALLATIONS FOR 11111 011 OR TRANSMISSION

Get our prices, armi heuar whaî mime h.ive 10 s.îy
before piirciasiugclete.

DYnamnos

C;ANADIAN P-Lll-=C-rRICALs N1=-W!ý

f. H. SUPER & GO. éte GORION, 00E



CANADIAN CENERAL ELECTRIC G0.
(LIMITED)

Authorized Capital, $2,oooooo.oo.

Paid up Capital, $4,400,000.00.

HIEAD OFFICE;

65-71 Errori-Lt Stree-t W=est

TOR~ONTO, ONT.

PETERBOROUGH WORKS-Part of Main Floor, Machine Shop.

1802 Notre Damne St,
50 Main Street -

Branch Offices and Warehouses:

- MONTREAL. j 138 IbliS Street
- WINNIPEG. Granville Street

- HALIFAX.

- VANCOU VER.

Factories:

F~ETEBQRUGI~ ONTrIOlc

Ploaso montion the CANADIAN ELECTRICAL NEWS whon correslonçUtng with Advortlsers
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CANADIAN CENERAL ELECTRIC GO@
(LIMITED)

MfU'NUFfOTURERS OF

ELEOTRIC RAILWAY APPARATUS

Multipolar Generators
/0/ Bi-polar Generators

C. G. E. 800 Motors
Type K Series-parallel Controllers

Overhead Appliances
Car Bodies

Snow Sweepers

ELEOTRIO LICHTINC AND POWER APPARATUS

Alternating Incandescent Dynamos
Monocyclie Alternating Dynamos

Edison Direet-Current Dynamos
Wood Are Dynamos

Direct Con nected Dynamos
Direct Current Mgotors

Alternating Induction Notors
Oil-insulated Transformers

Recording Watt Meters
Arc Lamps

Eleetrîcal Supplies
I <>I* .\I.i K INDS1

CANADIAN GIENERAL ELECTRIC CO., LTD.

6E; Front Street West

TORONTO, ONTa

Ploase menfUofl U'o CANADIAN ELECTRICAL NEWS whon corrosponrtinz with Advorèl-ors

jaminly, 18t)5 GANADIAV. BLECTRICAli ýjFWS
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IMPORTANT TO TELEGRAPHISTS.

I fi t foi lnw in> imiportanitt ortler kits ,u st Iet*î i ssslc's b> thli
I i tdS .tesi'<stti.slt elle ratl îi.îpnnC. tcIcle>%t .jilt t

ih qtuestitotn. il ts uîçdleî isti, hiav st'se'il d t a ti Ili> b NI r
i 'rrect, ':eîrcti-tn('i f)> Itle i 'nt Office

Uceleg rapissrciîîetld for piromiotiots wîi i for tIlle
ftutre. tir e x.îili tnci tin tilt. fi l lots t tg %tit(

i . t. rîsttîg :ttîî I looinîîitg %vires mii f.ctt tt anid cert ttsty
2 .~ î> ttii ndi o.t1iîsn>K f.ttllts 1-1 ilstrtisiiiits

-3. i ra< îii>9 ;Ititèlu i0tIitt 1-1illfii,.l -i rspteî e.srili,
contact aise tîtS soiwet tioti, on viriw es.

4. MIC tîs<fts it i .N F ;sîd reststanes <f b.ttteis
anti a getital knî's t'gc oif tilt Cssvîîti.ti ficaîsires ut tise varitîns
dcscr;îsiotib tif batteries

5. Ssteit of iîorin; tcsting. butiî ts regards sending and
rtceiis ig q %s tir t file iics cssary t.tltlatîotb in cotsnectîtîn
wviti tll aic .t(-î

6. Nlakiîig til p îîcî.l , rctsîts in cases of ellnergeiît's.
7. Jonitig tii) and .îdjusttng btngle nettdlc, bîngle cimrent, .tind

dtotuble s tuirtent NI lrbc. bot h sua ipies antd du)les, anti %Wiucat stonc
:îplar.îttss.

- S. Futlîng at \\'lic;ttstone transîîsittcr to .tn ordîîsary k'ev-wvorkct
cir(sIult.

q. A grnerai kiîowietge of tht. p)rtti:plcs of quaidrules. antd
atm iii ile vok ng

go. Xictsutring resistances by Wheatst<inc liridge."

1tI t.. Telpiier Cabie \V.a> arross tise 1)evil's D)ykc %vas openeti
1» tise Niavtor csf Bîrightton ns tilt i3th of October. On cither

sitîie (if tit Dyke lias beets ereoted a light laîctict-wtork totwer.
Os'er tlle îower is îîuing a ,teel %vire rope, having its essds anciior-
ed to tue grîîuod, as. tn tise i.asc of a suspension bridge. At in-
terv.tls aiong the rope .tre ;îîtached steel anchors, and resting
on tile tips of tilt arnib of theSe: Iopes -Ire about 2 ft. Ipltt, ain<
otn chefit iun (lte 4 %vlies, ftain ihe axieb of whiciiare susjpended
tise cars or cagebc, whicii seat cight people, four on cach side sit'
ting back 10 back. Tihc cars -are liatied to and fro by a snsail
endicss %vire trope, wvorkcd b>' 4 hl. p. Crosbiey oil engine. Tise
cars have two grîippcis, each grasping the endlcss dris'ung colle,
ami %visi it s dcstred to reverse the direction in wich tise car
as travelinug, one gripper is released and tlic other tightened.
*liic driving rope riios on the arnis of the anchors wiîich c.irr%
wiiat is reali>' tise platfornîi of the stuspension bridge, ansd uruless

protier wliscels are provided for thîs rope to ruts on, it %v'il] quickily
cl oiff tise amiîs.

The Bell Telepiolle Co'y
OF CANADA, LTD.

8,1ANVVAL«t'Ur-% Ahi' <(AS V'oit -ALEEY VS~'iKISCtPiTION OS'

andTELEPH ONIC ot he r ELECTR ICAL APPARATUS
UNME MAT ERIAL AND SUPPLIES.

\V:Ill furrînsti tenders for supplyng \\arcliouses. Pubic Bluildintgs. 1 loirls.
and I >wcllîngs wiili

PR IVNI E ANI) L OCAL. *FEIEPI ONIiSV1IS
titiRGI.AR AI.AR<.S. 110tEL.. EI.EVA IOR ANI)
Ut lIER ASýNL'NCIATORS,,10 l ROOSI ANIS)
VIRE CAI LS. EIiTICIILS . Ilt.Nil

.ltt. rFoNS. E'I'c
\ f 1 as. urnish t enders to Cte.l ns ndVillages for Fiki,- At..Nusî

SALES DEPARTMENT:
.'SONTREAI 

'S Bell 'r-elephonte Buitding.
367 Aqtteduct Street.

'TORONTO:
Bell Teleplione Building,

37 T'eniper.ince S;trees.

HIAMIL.TON
ltr1l Telephone Buitding.

liuhs.on Street.

01-rAWA:
Belt Tetephon: Building.

Queen Street.

QU EIIEC :
l<iti Telephonc Building.

Si. John antd Palace Streets

%WINNIPEG .
Forreas Illock. Main Street.

~LAM PS «
00 D YOU EVER USE INCANDESCENT LAMPS ?

au-e

411If (If si, s o shaî a good -

a~aînps a al pric. t 'îid iiav c
nie, b'st Jaîn1 îi(e il, ilt
worid; niamiy th d Cntîî

4110 Iili\N" î aiv c.tndic -

911-- power, froin ()lie j0î) thon- )
411111-Sanîd; tg) fil am. base. I)oiit

dom-- ttl latlps illtil v ou i--ct our -

FE rosted Lamps - Colored Lamps - Mogui Lamps

4111»-SE1<D US TRAI' RUSHI ORDER.

JORN FORM1AN
650 Craig Street. - MONTREAL

,nEdison à Swan tlnite R5ects-se Co..
4111111, and Htartan Iueacdr~eut Laum, Cc

dill- 44~ 4

Do flot l'ail to write for Prices and
Quotations on ail klnds of Electri-
cal Supplies.. .....

E- 5' AURI'TIE i.iiiTS-TOCK OF~ itit;it .AS it(.

FOR EL.tCTRItiAI. %CORE IN CANADA.

as- Fancy Porcelain Cut-Outs,
d- Rosettes, Wall Plugs,

Switches, Brackets, Etc.
1. lave voit tricd the I. R.G.I1'. W~itt? W.e gisaransc oit

4111b- %re to ha'e a higher insulation tce,.%2unec
than any %%ire in Canad.

mb Wnite for Pit>-& oni a15 Suipplies required.
de-e
dmb- Sez us hat rua,, -der

db J0OMN FORMIAN
dmb- 650 Craig Street, - MONTREAL

41111-1.cet s . mi the Indui K'.5b- Gutsa I'ee<h>

an Týgrh -ýe
Plowto montIon the CANADIAN EL.ECTRICAL NEWS svhon corrosponcling wlth Acvertlpers
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SPARKS.

Olaser'aalions anîd cs1acrit.nce setei t 10~i0tov
tai 1.0 secîit!le t he i esutits in bitli hgaub
Itiit and.ii( enduirancee, îlîc diatiieler aI pî1îIey s
for lvire to les aiboulai Uc front fity toa a iuîîîreî

litnes lthe itier of the ropcs.

O)ie uf lthe filnt rcîîîarkable distu% cies t
iîtodera 'tilics, says Melail, ala.,t %% ss sin use
il iN iîardly yî,.jlel foresc -il the laitet

(iltlte, is lte aci tlî:î vacuuttî îracticalIy Culs
offT ili- îrannissbioîî of iteat. Radianil hii has

lonig iîccn suppîoscdl to tailow iaws sitîtilar tu
liglît an<i to bic t raîsittîcl tbrauga sîtce il,
tlîc sainle %%*a). 'l'ie fact tai lient dores naî
radiale frata a itigis vacuumn waîiss a lcvouniott
iii onc deîlartinnt ai icast of thctecai science.

In -a rectnt nuitîber î>f lItîgincer -a course of
iflîereâîiîîg ailplicntlions of a alynatiu 10 a cela-
tri fligal puiut) %.avas sitowtt. The putttjl art:
sitown ta striles. Thai is cadi centiifugai île.c

, ivers it Ilte anc: next laeyonîd it and so on,
titere ietg four in ail. Tite ulynanmo iç idacel
on Ilte saine shaht a., Ilte fiour îî tuas, %vilalwo
on cacit side. Tue stater is delivered ta a
hecigit Of 157 fed. The Plan sctîts tu bave
been deviscd and lte woîk direeîerd by M.
I)uinnîs, of P>aris.

Bail bearings have rctatiy beecn 1perîccîcl
tu a %voGnderful degree. Il is reported thal a
sîrect car, sîich was icqu;ajac<valt lthe 1--trst
inventilons in bail iaaiitgs, tat wuld dIo
away aitiîosi cotircely williî fricion, seas dtara
a îltsîa.nce of several itundred feet by a single
ti tlugging gcnlly aI thrce stranîls of ordinary
seviitg îhîrcad aîîaced to the car. l'cîihaps a

tllure itilcresling experirrneat %vas lthai af a
carnage nianufaiuîer ia thte mcst. who îut a
another style iii bail bcarings upon the wei
of a large coach ta whicb four horses Nvere
ordiaarily lîilched. Then hac look a îrained
dog and harnebsed andhitched 1di la tise poie,

%%hlen the dog dire%% a hiage coach casiy arouad
lthe yard.

In view of the iîtrcsing nuiiber of fly.whetl
accidecnts, iîowçcr asks if i wnuld flot Uce wcil
ia planning iicîver plants, cspecciaily clc
tc pliants, lo 1,ccp tc vital and dangerous
porlions ouI of the lalane of lthe enagine pulîcys?
la the Loweli accident had noi a large sella.

ralor sioi direcîiy ia Ihe line of the whecl
aind îccetvcd lthe impact ai secvcn'I large
liices, unc of lthe bltens %ould bave invittbly
lacen tînscated. with whaî addiîional daniagc

.anid loss dan only Uc sarmaiscd. Fanîaliy
the flying fragment% ot a iitue< vhtel .wili
lîcconie confineil la a narrîaw vertical plane,
aal titis plane should lac so siîuated wiîh rc.
gari to die sîtrraunuings -a% ln invoive te
larast <langcr ia case tif accident.

la secctng inulicator %iring-si a iv desirabie
lia have theiti suiîcl ta lte conditions of lires-
%ucatire.îlel c(of ngine. A goad îractte .ys
the. Stationary Engiacei, is In use -a sînongerr
spring, for enrgines aîaeraîted ai a grealer nluni-
laer of rcvolutions, ihan is the ustal paraclice

oai -as is gencially ticieînainedi by rules whtch
%%tre aide laclore itigh seadi enagînes Uccatoe
such ain imnportant factor as titcy are at lthe
iresen lime. A card reccived ai titis office a
short tibe ago shows a gicaier initiai titan
boiler pîressure. Tite aailcr pressure is 7S tsr.
prinng 4o iand the iteight of diagrani ahuovr lthe

alopie i ne indlicates Si) lias. initial pres.-
sure .but iben the lnes af tit: card wec -a
teavy thai il woulul bc difficult in niake an
average. A stronger silring would have over-
conme ibis diffiesty anai ssasaid have given a
much doser approxima2ionin llthe acîtual con-
ditions exisling. It is seidfomr nece -ry to
niai<e the heigit of carda aucit as 2.a btille
leua tan thu, %ay i U' is mnuct bettc, csiacciai.

ly on bigla sîaeed engines.

ENGNEEIMUTAu.GH*r MIII
:-SUBJECTS -

il Mlle amd Solid Geemetxy i 'o
Il. Mectanseal Drawing I)mrn Course.
Ili. Axahmetlc
IV.. Algeltra Nos. 2
V. Geometxy Malhezmal~i Course.

Vltl. Steani and the RBazilX. ii ore

sati Fort CtRcet.t T

GANADIAN SCHOOL OFENGINEERING
Canaxda Lite Binliding, TORONiTO, 011F.

GEO. WI-MTE. - FIVPcSEF
C. E., D. T. S.

CONSULTINC ELEOTRICAI ENCIIEER
SP EC lA L IES:

Specifications for Municipal Plants

Advice on Station Management

18 IMPERIAL LOAN BUILDING TORONTO

"STÂRR"9INCANDESCENT LAMPS
),9 FULL CANDLE POWER

LONG LIFE 0 LOW PRICE

1 , The -sTA RIZ " as now ,î'anufactured wilh sicav and iaraved
bases, etc, arc unequalled. M'ade wvth stand.îrd babcs

and of ail v'oltages and candle power.

.TRY Ri SfIMPLE LOT..

JOEN STIURR, SON & GO., Ltd. - lialitax, N.S.

§DoiaI Boit F'u11611s
FOR

MOTORS and DYNAMOS
UýR Specti Dyzanao PUIley ha.- lea -m the

Kcnri or, i. su1ii.lent e. liemi e.I.f n,.18

:oti t;iulaarity.nWE CLAIM. liesi Intel <rnnasiîurf..te. eît.

* Il Mueatie fldli
T h:. puiey Ut. u.ejm s îh rreat %%Ie. C- i i: I.letitlt

alôtot. and DI i>tlîo, ai rite 5Votili % aaiutnlian E i.,",
P>ally rtcCtflhtim la> an asiard.

We .miil>t rliue.i a trial.
lIn t)tlinK. %i'e .îeit ti sfhafi sAd ley -t. .l

miale lencîhif hluiet re tut hrbier -lat eil ini IrI IIata
a., the rirm.

SOL.1 tIA'sUFCTUiU-iS-

DODGEWOOD1 SIPLIT PLLE CO.
GS KI-NO STU BET JJ LT. 7'0ORONTO.

ELECTR1C

WATER WIEEL

COVERIIOR
l TIiXTEbl.*D

V.arnatsons ta siiecl die.
leeied lay fast rnnng.
sensaîtve- G<i<.anor ItLis.
(;ale movenierîl stanîiy
sel ta apenrattoît li v cec.
tric curteal. Qawîtk and
poa crfaI action.

Wt\Vle for utels

WM. ENNEDY
& SONS

Owen Sound, Ont.
Ploasca mention the C.ANADIAN ELECTRîCAL NEWS whon corresponding wIth Advertlsors
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ROBIN, SADIER & HAWORTH
PMANLJPACT<JRER6 OF

OAKmTANNED LEATHER BELTING
MAONTREAL AND TORONTO

PULLEYS.!IMACHIUNE
MOUL.DED

STEEL RIM
ANot GRIP

a Steel Rirn Pulleyma are practlcruiy
Subroakablo, arc liIhtor and Oaslor on
shaft, and cost smn as cast pulloye.

e
ANY STYLE FURNISH.EO SPLIT

SHAFTI NG.
HANGERS

IBRANTrFORD,
CANADA)J

TURNED IN ANV LENGTHS Up TO 28 FEEr.
SAVING OOUPLINGS. STEEL OR IRON.

PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

RING aIL#NO AND REBERVOIR CIL IIEARI NGS. STANDS
FOR BEAR NOS. WALL. BOXES. SPECIALLY HEAVY

PATTERNS FOR ELECTRIC WORK. OUIR SPECIAL
FACILITIES SECURE YOU LOW PRICES

AND0 PROMPT BMIpmzitT.

WATEROUS

AHEÂRN &SOPER
CAN4ADA% IREPRESENTATI'IES OF THE

WESTINCHOUSE ELECTRIC & MEC. 002

8Low SP[[D

fro i ulii t.11i tic. îpcr.jîcdý

Incandescent Lâmps, Arc Lamnps
and Notors.

froîn w hîch c.ml I>c oicr îicd

Incandescent Launps, Arc Lanips
and Motors.

Pleao mention the CANADIAN ELECTRICAL NEWS whon corroç%zondinq with AdvertisE--r
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PACKARD TRANSFORMER

The Transformer
be cut out of circuit

can
and

a burned out fuse re-
placed without the use
of any tool whatever ..

NO SHOIRT CIRCUITS

HIGHEST EFFICIENCY

NO BURN OUTS

PERFECT INSULATION
SPLENDID REGULATION

.9 >

Vour trial order is solicited, and if any Packard Transformer failstojgiv NIR

satisfaction, we wlvI allov full credit.

THE PA CKARD LAMP : CO.
- -- m)hrzuFi.A:L - - -

Pleano mentIon the CANADIAN~ ELECTRICAL NEWS when cOorresporidIng with Adv.artisers
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C. Wu H END ERSO N -manufacturer and Contractor ELEOTRICAL SUPPLIES
ESIMTS -IZIIiDFOR . .

Wiring and Installing Complete Electrie Plants
LIH AIIER N)CMUTTIS1xppRiIENTANi. APPIARATUS, siOI)EL, PATTER<NS.44 luySre. ...
Et.Ec1'RICAI. API'ARATUS OF AI.I. KINDS 44 EPAIRtret!....
STORAGE BAlTERIES, [)OCIORS'AN!) D ENTIST.s' EI.ECTR ICA 1. (O/>'iVJ-R.JURORS)
APPARATUS ANI) NIACIIINFRY. f
ELItCTRIC ANI) GAS F-Xt-URF-s. ~ f X ~ ï r
Emp'cTuic FAN Mo*roRs. V II~1?h
SomoIFVs FANCY ANI) MNAUEINC.&NDk,CE~NT LAMPS. ... * ** VA £ ÂJ A

LAMKIN PAN STEAM PIPE ANO BOILER OOVERINCS
0 e seso Goodls Steamý PackiigH

Cotton WaIste Gaskets, &c., £c.
I.Ai4c.r,.%r ANI) 13iE%T AsokrmHET v; CAN~ADA.

Gariadiari Mine(al WooI G3o., Lt. - 122 Bay Street, TORONTO.
MONYRFAI. AC.KHTT .WIS SEAIFE, M0 Nzw YoRic LvrK BIINGî'. Telephone 2376.

LONDON MACHINE TOOL CO.,
ILONDON, MAU-MF. OF TARlilo,

Mlachinist & Brass Finisherps' Toolsï
A. B. WVILLIAMS, Gettcrai 4qent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

TH1E PETERBOROUGH CARBON) AND PORCELAIN CO.
.... cari furnieh themn eciual to, any ln the world. as they are ....

.j A uFACURS 
0'Carbon Points for ail Systems of Arc Light, Battery Plates, Carbon Brushes,

AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LIRES.

22 PRN1TETPfsr THE J. 0. M0ILAREN BELTINC 00. orRA
THE BABCOCK & WNLCOX

WATER TUBE STEAM BOILER
: :I NOU' BUILT IN CA4NADA:::

Suitable for ail purposes-mills, Electric Lighting and Railvays, Heating, Etc.

0,5rev 1,ý000, 0(0 IRCox'8e ]Po'wex' li lise

fiend for our book, STF.AN -Fret on application. Fulli nformation and Estimates furnished.

llcad Office: 415 BOA RD OP flL4DE BUlILDING, _3ONI'REJL.

E& Go FIjENGt, GeqeraI f1'geqt for Caqada
BRfii40ti OFFICE: DESBRONTO.
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