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C0HEAPýER- STEAM
The cost of stcamn depends upon the cost of the coal
necess'try to produce it.

You have no control over t.he price of coal per ton, so
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The Mlurnford Standard Boiler wvili burn 1o te 25 per
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soon pay for a new boiler.
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BÙUY the, Tbrbine,
i. That gi -es aie grentest power per dianiecr and lis flic sniallest percenisuge of

Il. %Vlose tests have been 'nade ici the I lolyoke tcstiuîg hlume, wvitil a record ex-I ceciding 80 pr cent. Dt les% thi tr ill gatc, the Iargcst wheels avcrmging more
tisail 8o per cent. froîn luaif to fiull gate.

111. *Yhat %viIl give-ytu thc argcst retuirt for y-our expenditure ; ici othier %vords,

*co mnpare tihe hiorse power wvith tihe price.

Thero is oniy one Whooi whieh fns tho above specilations. ht is tho

s M'CQRMICK TURBINE
Mauatrdb .MRA MT CO., York, Pa., U.S.A.

Trauelling %ranes ...

Brown and High
Speed Engines

Boliers '

Rogers Patent ShaI<ing
and Dumping Gra tes

Gas Engines
Pumps and Pumping

Machinery
Impulse Water Wheels

SMR-BÏMCIN E CO.
189 DARION si. E. - HAMILTON 1
Western Offce: 43 i<Ou Ac. Winnrg.e:

For those %vishing to do business ini the electricil lield an atdvertiseiînenîi
ini the CANADIAN ELECTRICAL NEWvS is a p'.yinlg investilient. Write
for ternis for this desirable space to THE C. H. MORTNI~ER PUI31-ISHI.NG-

CO. of Toronto. Linîited, Confederation Life Building. Toronto.

STEAM PLANTS
Gjve manutitfacttircers ilore, .tnxious thuouglht than .111 other

part of their factories. 11t is he(re- thecy desi( ccononmy. -oil worl, and fW-v rtpI;tirs.'

The VYhoo6K and Idodl 4oeam ýuainos
Qudlgi1g (ros til Uiic nreds soUd) %viii give tli;t satisfaction so eatetvsougigh by vr
cnine ownt:er. 1-(,t us kiow vour flec(1s atd w(- vvil clhetrftiliv dvevou.

THE..

GOLDI5 & M0c LULLOUGH CO@
Ltmitod

GXA]LT, ONTw.
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ELECTRICAL MATTERS IN THE HIAST.
1 Il> % iRI% tÂItl« Co,,tirumoNyN.l

li n admnirable location. nt ;2 P'rincee William %trect, Mr.
IL L. T. l'risigle. ilime well.know,î dealer ici electrical supplies, oi
Montreal, lias opetied a braticli ils Si. John, under ste efficient
manàAgeient oci Mr. Ci. E. lZougit. wto ho slow in chîarge. Thse
watrerolom% look out lillois ile tîct bisies%. strect in the city, and
are large atnd well liglamed. The lisait% room, which is filled withi
aconîpteiti'ueof suîtîtlie.t.i al inids, as 30x75 ted. lu tisbMr.

Rougit s lai ilice. A-. Mtaritimte P'rovince agent he will dis.
tribute imitai lice. liat wlaile doitag jobbing, wilI. net contract.
Iii. ..tok isnclude.. abolit eserytlting uccesitary t Ille electrical
trade, istclticliatgZ wire, laitnpti, tratatforiers, nieters, fixtures,
%flatte%. rec. A specialty wlaicil lie iti carrying ix Ille Scheeffier
mnter. for wii lie ciai,îam greal stmccex. Mr. Pringle clade a
gond ilioc uit openitig a brandi down here, as il has been great-
ly nectded.

There i4 ittie prospect of ltse sitreel railway ti Moncton heing
opeurd ilu lite ncar fuistire. and to suy tnind, tule failure of the con.
certi lu niakt! a %ucces' i h operatin altotld have been foreseen.
Il tever 1,aid runuisig expetîs, nor could it bc expected te
where tuie cite cotttintion.. lisse enclo..ed but a salait block wltica
the public cars walk acrois ils a few minutes. Ilad the fine
becai earr;ed ouite 1 oane ni the sntaîl outlying villages tiacre
aniglîl have bcen '.nme chance, bnt tiiese places are comparative.
l, snaill.

The Moricton civc clectric liglît li.ant. ni which Mr. Johin Ed.
inglon i% manager. mx% ju a utting ltpa ncw incandescent circuit
of abotiîouo ligiîaa. They have îwo men engaged steadily in.
%îaliing the new lightiq, and have placed abqut 500 thi% Nummer.
They îiaoaaght of pottiug ils an S.K.C. alternating dynamo. but
have Xiven up that idea for iar present.

Mr. McGinn?. wiao hta% becu for a long lime in châtrge Pf the
electric lilliaai station in Fredericton, basi reàigned aud will go
on the road St.. traveller for thme A. 13. McLean Co.. of St. John.

Tiae Roiab Eaagisteeriiug Comapatny. of Amherst. ivbose engines
are ta widely kaîown. %ecuted an order a week or more ago for a
2.ço h.p. enigiate waicit il to be ..bipped to Calcuttat. Anoiter
order is fera p ortabtle mail1, engine aud aIl flsting% of large and
iaavy cap.oa .v wlticis are Io be shipped by its purchaser. Mr. Clii.
fard llaîtersoni, te ste Ctailliwack V'alley in British Columbia,
where a tirtni wtica itat gentleman repreiients is bettinning large
lumberitag operations. Tuer tratnscontiatental freigit on titis order
wilil be scînetaiag betweeti $Soo and $s,ooo. The firmn lias been
rushedi wiala bisines. lat'l.

ing ef au efficient water isupply, tenders for which work are
about Io be abked for.

It in expected tisat #orne important chaanges witl %Sn bc triade
lu lthe electric plant at Springfield N.S.

Tite village of Oxford, N.S.. willt soon hâave a better sysitent of
electric lightingr thait lthe old one, gond as that tias been in thi-t
thrivinir little town. The old plant, a "aitllte rttî by water-
power irom a faits in the town, and under flte charge of Mr. S. E.
fiue, will be donte away wittt. The Oxford Etectric Ligit Co. is
puttingç in a nçw Royal Etectric S.K.C. dynamo of 6oo ligiîs
capaciîy, arad a new engine of6o h.p., wiaich bas been placed in
Ille engine flouse of the American Furuittîre Comnpany, and is

s3upplied by a new boier of 125 h.p. A large nutalbes oi electric
uliil are being added. Among thase compoing tbe.company
are: Messrs. H-. C. lewson, president; Geo. Whtite, secretary;
directors, E. G. Langilte, A. M. Ross and A. M. lenJerson.
The Oxford Foundry & Machine, Co. have llîeir ona Iigitîing
pîlant. The American Furniture Co. will eqatip their factory witla
electric ligls fromr Ille town sytiterrn.

l'arrsboro wa% the first town in Nova Scotia t0 putt in atid operate
ils owu elecîric ligit planta and 1 am informed that te venture
bas givers satifaction, and that it is tikely to be profitable t0 the
ratepayers as wcll as t0 the consumers of light. Trhcy are liglît.
ing their sîrcets w-th 2.5 1200 candle power arc' tassils, at :a cost
to the ratepayer% of S6oo per yeara white the ordiuiary s6 c.p.
light in a dwelling fiouse coat-4 25% cents lier ttaonth. Tmeir supply
cilpower and ligltt watt foaand inadequate for the demand, and
îhey are now adding anotiter S. K.C. generator and eqoipment
from the Royal Electric Co. and a Robb-Armsî.rong engine.
Tbia. witl increabe the number oi.liglt. by 3,200. They have
now 95o ligbts contracted for, but the demand was sn great titat
they were cornpelled to add Ille second power of %,.-ce liglits tlaat
they migbt be able Io supply the town'a furiber dematads for more
ligbt. Tbeir sysitem., 1 am told, ie ail that could bie wistied for,
and the nsagement lthe bet. Councillor Wlteaton and super-
intendent Jules Choisunst bave devoted their best efforts owards
il% success.

A. B.P.

The ncw lamp invented by Messrs. F. W. Martin and Fratik
Stewart. of Hamilton, i-4 now being manufactured by bte firmn of
Brown. Boggs& Company, wbo nnw bave in course of erection
a three.storey addition 10 their factory.

Tis Graveniturst Elecîric Lighî and IPower Co., who were

Anoitier year niay stre %tel)% takcn by ste town of Pictou to iire in October. are rebuilding their plant on a mure extensive
eqtaip itselli ta ant clectric ligliting sys51cm. Hitherto gas bas \/ aene, as they have secured the ligbting of the saniîarium,
been used thiere etirclv. Mayor Craig ha% exprcesscd himscelf as whicb requires an addition&] capacity tif 25o lighis. The order
decidcdly in favor of the n%ttllation of an electrical plant, and if for the 75 K.W- S. K. C. irenerator, with the nccessary switch-
that gentlemant i contitted in office the malter wili bc brougbt board, etc.. was placed with the Royal Elclrie Company, and
up as an issue net vent. Thie îown know engaged in the sector- the plant kN again in operation.

CAMADIAN BLECTRICAU IIEWS December. tg"
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]Belted and Direct Connected

ENCINES AND DYNAMOS
Isolated Plants for Jack &~ Robertson

Light and Power MONTREAL

THE NORTHEY TRIPLEX POWER PUMP
In the Northey Triffleà l'iwcr Iunp, we offes a machine îp.î îop'estbr with sliîII biought Ly yecar% of

egeencn m p ulig anj i ith ftu4 jimnvisiSonade f r the vaxried demand. lilsely luobe mod uln
1a--p of thiý feea chtcer A&etur e a i. the r.ituati g of the 'hrec craukb lao derees>art. thu.

gms a , aial .. aîo ofEtaer. mininaiuing strain on um and ecOnomilinl pr.w. 1,IunîtZ1L ,aily re;!7cLed and talten up. andi all dticils are mos caeuy okd our il cian Le con.!icnly
.1em. e hl hle.îrt . by ataer power. or by belt froms engin£ DiffTe.n sites and styles miate tu suit al

dulie..
WE AREI MANUFAC-rURERS 0F OV.ER FIVE IIUNI)RE> IIFFERFNT STN'l.E: ANI)

VAIEUSES 0F I'UMIING MACIIINEI4V FOR E.VERY CtNCEI'Altl.E IUTV. WE INVITE
F. kL * IO. ENGINEERS. %IINI- SUI'ERINI IENDE.NTS ANtI OTIIERS FOR TII RIE
nUIRe,.NI'* UUR I.INE. CTAI.OGUES ANI) SI

t
ECIFICATIONS FUI4NISIIED

11-14N RFEQURS-I Wiefo e

We are alto mianulacturets et the tiorthey Gits and Gatolce Engine. whlch bas proved
te bc the handlest and moit convcln l om 0f POwe for amai or lfltermsttellttpower

TaROTO£ usera In the maîket. Suitable or macghIne sh. spumplut and electrIc light platU etc.

THE NORTHEYi 00., LIMITED, TORONTO, ONT

JOHN-,1%z
708 and 710 Craig St.

I1f its, a,-"-nm

riusDllrll TrailsIornior
TYPFi "K"$

it is without an -eq ual, and you can
Savè! Moniiêy by, buyii. WHY ?

Our Catalogue 1B tells why-
we gi\'e it a\vay.

WeT keep everythîng electrical.

FOR)M-ANz
BOlIER ~~ ~ F FEE 1TE PRIFINZSSTM

JOMN CDOIJALL GaldoflIan Iron WorkS, MONTREfML, QUE.
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ELECTRICAL EQUIPMENT 0F McDONALD
ENGINEERING BUILDING AT McGILL.

TîîntouGîî the munificence ot SrW. C. McDonald,
theeiuthorities of McGill University, Montreal. hîave
been cnablcd to crect and equip n building for the study
of enginecring which ks une of the most comiplete insti-

BER, 1900 No. 12.

atories and test rooms. It differs in "ne important
particular from n power bouse for purely commercial
purposes, inasmiucli as there fins heeîi 81 attempt at
standardization i the nuits adopteci as regards the
type, tlie reason obviously bcing that it lias been con-
sidcred advisable to bring under thc notice of tlie

FiG. t-?McDO.Atu FNC.I.-ERi5G*r BUILDIuNG, MCG81LI. U.NIVEnSST%. 'MOSTREA.

tutions of the kind in Anierica. 0f pleasing architecture,
the exterior is at once admired, ivhile the interior ar-
rangements and equipment command equal praisc. Tlîe
electrical equipment of the iNcDonald Engineering
Building, as it is called, %vas described nt some length in
the ELE-CrRICAL NFws of ïMay, 1898, but since that time
extensive alterations and additions have been made, as
wvmll be scen from tlîe followving particulars and accom-
panying illustrations of the equipnient as it now stands :

The power station, the hleart of the institution, is
wvell shown in the illustration on ibis page. In this
room ail the electric power is generated wvhich is used in
the building for lighting and power and for the labor-

student as many different types nf .apparatus as pos-
sible. Consequent>y, side by side tvill bc found a Robb-
Armstrong engine driving .1 75 k. w. direct current 1 10
volt Crocker Wheeler generator, while opposite is seen
a similar size Ideal engine, hy Goldie & McCullocli,
driving a 75 k.%w. Canadian t3encral Electric Cornpany's
maichine of the same voltage.

Great !3ritain is represented by two Willans cngine.
driving a Siemens ..nd a Mathier & Platt direct current Io
k.w. i n volt machine respective'y. Ail or any oi thiese
machines may bc <îsed for either lighling and poiver
for the general uses ni the building, o for the labora-
tory testing purposes, through a four pai 'switch.board.
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hli additon to the ahove, a stornge bnttery lias been

t'11-:ifled r"ir the purpose of lighting the building %vliei
the plant is not runnling, and for charging purposcs a
Sprague miotor gcncrator ks tsed t0 raise the voltage
aibout rorty volts over Ille sin volts of the dynamo
plant rThe absence ar %vire, is noticeable, ail %vires
an:d cabies being cnt ried iii ducts undcr the tcssellated
floor, but as these duictýz arc covcred by iron plates they
are ais rcadily -accesible as if exposed ii Ille unsightly
iiiiiinierso nftisi ;dopied. Ili short. tlîe well lighited, air>',
clc:mni power housc wvith aIl sccssary nppliances, but
wiîlîcut any gingerbread fittisigs for show, i% n model of
wlînî suclia plant inii n eduicatianal institution should be.

l'rolhably the tiost important part of the laboratory
whichi i intended for Ille cducation of practicalenlgineers,
is what is calied the commercial laboratory, and it is
wedl nanied, for tnt ou,îy arc Mil classes and types of
machines licre gatlîered together, but are noticeably

nets under hIe raised floor uipon w~hich tle nmachtines aire
set. This nour being equipped %wiîl siots aînd phugs
lil<e an iron planer tfàle, is stîitable for the base of any
machine, aîîd alsa ensurcs that the belts iia>' be lcept
tiglit without unsightly and cunibersonie tightetiing
apparatus. Movable tables Or salid construction lire pro-
vided upon which can be imotnted the ilecessary local
instruments and svitches whiclî nia>' lie found neces-
sary for any particular test whiclî may ha îîndertakcen.

As wvill bc sen by tha illustrations (Figs. 3 and 4)
tItis laboratory is divided into sections catled the alter-
natinq current room and the direct current room.
White rcally the sanie room, thesc nanies are adopted
to indicate the classification of tha apparatus, for on the
one side tha alternating current dynanios driveti b>' dir-
ect current niotors arc placcd, white on. the otîter the
direct current generators and are machines are set, and
as% cach of these sections lias its own travelling crane,

FIC.. 2.-C.KNsRATOR ]ZOOM, MeNIDO.%Ln ENGINEERING. IBUILOIN<J, MCGILL UNS'VEss.SS%

:îrranged for commercial work in the most practical
way. Tlîe test room of a manu(acturiag establishment,
;mnd the usuial college iaboratory, are generally very dis-
saiiilar; the anc bcaring evidences of the hasty and
unscientifc iiiethods whilîi are apt to prevail ii %; cons-
nirecial etabtislînient, white the ollier very orteil par-
takes of tlie nature of a scientiflc kindergarten. In
this case, the arrangenients for gond practical engineer.
ing work are iin%,urpased,*not only by renson. of the
great amnount ol apparatus, but notably by reason of
tlie thoroughly pmactical wvay in which the .work can be
carritd on. For instance, cachlCtest can be opcrated
inidelicndentiv of any other %vithout that confusion
wliich would icievitably resuIt f roni an improper and un-
practical lay-out of the apparatus, white flexibility of
ilie a.ppsratus is incrca-sed tn the maximum by the case
l'y which the niachines na> bc moved Lironi place to
Place by the travellinîg cranes and the facility of connec-
lion to, the circuits, wvhiclî mon ini easily accessible chan-

cablas sivitches, etc., the two divisions of the labora-
tory are independeat. The altemaating current labora-
tory containing, as it does, examples of the best types
af single two and three phase machines, as well as
special apparatus for phase and periodicity changing,
is probably the more interesting of the tvo, %vhile the
direct current laboratory coatains types which are rami-
liar by long association ta any one acquainted wvith the
average lighting and power station for commercial pur-
poses. It may be noted that while the size of the ma-
chines is not such as ta command attention, the largest
unit not exceeding 40 kwnone of theni are tays, but
of a size suflicient ta denionstrata the peculiar features
aiT each ty'pe, and are arranged aînd connected s0 that
the distinctive features af each inay be best shown.
A glance at the principal pieces of apparatus %vitt illus-
trate this fact, for wc find driven by appropriate variable
speed direct curmeat niotors the following types:

A iS k.wv. alternator, with revolving fields, made
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b> the Canuadian Genctal ll : .)ipain> ~~iiin-t>
be used for eithcr single two or three phase operation;
a xS kc. w. Stanley two phase alternator, made b>' the
Royal Elcetric Company, whicli illustrates the inductor
type wvith %tationary armature . a i kc. %v. WVarren iii-
ductoraltcrnator, for !single phase operation, al 12 kw
Ilordey inductor alternator miade by the Brush Coni-
p.a.ay ; a 2o k. w. one, twa or three phase double
cnded Wcstinighotise rotary converter, and IWO otlher-s
of the samie type of ia kl. i'. cachi ; a j o h. p. twvo or
thrce phase induction motor made by the Canadian
Gcneral flectric Company, arrangcd for irequenc>
changer throughi the variable -peed of the driving motor.

ln addition there are a number of alternating current
nmotors fromt two Io ive h. p., as well as the direct cur-
reuit motors tised for the gencrator drives, which var%
from ten ta fort>' h. p., of General Electric and Crocker
%W*Ieeler type. The instrument-, and accessories which

whicli %vill abundantly batitiy the most enthiussastic
student, cspecially when it is noted that the powver sta-
lion and ail the Iaboratory mnotors are also of the direct
Current types.

ln addition, there is being instatled at the prescrit
time aChloride storage battery o 75 k. w. itour capaci%,
whicli k arranged to float on the circuit supplying the
laboratory, wvhich absorbis current Mien the load is liglit
and gives it out when the laboratary dernands are grent.
Tihis battcry wvilI thus flot only aid the regulation, wvhichi
ks so important where experiments are ta be succesbiull)
carried out, but wilI beavailable for btaadardizinjein!stru-
ments and similar ivork where a vcry- steady voltage i>
required.

The ampere meters, volt meters, condensers, trans-
forniers, voltage regulators, electric speed indicatars,
dynamo meters, e'tc., are of too great a variety ta
enuimerate, and the re.%ources of Europeisn and Amierican

Fir.. j.-lienu TF.îox,% 1%ikýbRATrORV. Mcb~unE- tr.iERINC. I;tILDINC. McCGIu. t.YIVERSITV.

imiîst of necessity be used in te work are of every var-
icty and of representative types. and include a number of
%pecial instruments oi precision flot usually found in the
laboratorv WVith the above equipment il becomes eas%
fic zeet niv case which mny -iris.e, and power of an>
periodicitv" phae or voltage is rcadily obtainable. It is
liere that thc %itudent gets bis mosi pr-ictical expceence
in dealing with alternatingz currents.

The direct eurrcnt lahto-ratory, white reprcsentative of
the aider înd niwtri- '.imilar typres oci machines, wall flot
Jrmand frofr ihc oA~cnit h.t %tuJ,. %%hih1 lie %,l ase
I', Jesoîic Iti tlàc Altcê.latinz %c4.tion, but a% rcprc.%cntng
Jire#»t current mach:incry and practice si i. verY suitably
fitied up. Î1 --lance at tie type,; %hbawv a 16 ligbt
Thompson liou%ton arc machine, a similar <ize WVood
nrc. and i trn lgb'lt.'- i1 r, ma..bmac. Of £;rcct ur-
£ cnt motors thctc .,ac iaati of aa; týpcs and N.aze.% from
%'nc.-ttcn:utb ti 41 i h. p.. the latter %izcbeins.Zarala
nmotor. These. wil their ritimerou% acce-.sories. such
a% rheotat%, switchc%. arc Iamps. star:ing boxes, etc.,
allow of % %c.%pe for experiment in direct current ield

makers have been drawn upon in the largest svay ta
make the auxiliary apparatus complete.

WVitli tbis commercial laboratory !,o thoroughl>,
equipped. Prolessor Owens ba!, ai his disposaI an instra-
mient thoroughly suitable not only for in!str-uctive pur-
poses but also for the commercial testing of Iamps.
transformers, meters, etc.

The higb tension laboratory, wvith uts transformer.-
%vaund as high as jo,ooo volts. its electrostatic inst ru-
ments for measuring pressures of t5o.ooo volts, v.ith
accessories in the shape oi meter, regulators, imped-
ence ~~Ietc., is evidcntly no place for tbe freshman
tif an investigating turn of min.]. It ib bere that aIl] bigh
voltage experimentsare carricd out, Une insulators tested,
and completcd appzalau% subject ed o the senrching thrus s
uf thirty tbousand volts or so. To tbe high potential lab-
oratorv is dite tbe advances in insulation wbich have
made fit .sil ta transmit power ta long distances at
high voltages, and] à i.% tbis department alikh %%;;Il bc
calied -spont in the future ta extcnd the range ci com-
mercial voltages. so that ibis %vil] be a more important
department in the future than seven nt the present urne.

The standardizing laboratory, where ail instruments
are calibrated]and the rnost of be high class experiment-
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ail work ks donc, ks % eh ho ina Figure 6.
liere very accuirate measutremients of voltage. current

capacity, self induction n;£gnectization, etc., are inade,
a.nd it i.. heri tîtt the sitident receives tais training ini

Stats .and condensers iii formidable a r.4) complete the
anore imiportanit apparatus. This ks thie final court o!
appeal before whicli ail hysteretic ard inipermeahle irons
receive their sentences ; liere are dragged :mlI untruthful

Fat.. 6. ST MI~t~.IAIRATc1RN. Nit~ :. E5iiF.I~IRIG HI ILI.i>s<, I(S tIfR T.

the use of instruments% %hith shotuld enable himr tu c.1rr'
on the %%ork of original rescarch. ln this department
are tu bc found st.andard Kett.in balances for the me.N-
urement of current op to 6oo amiperes, either direct or
a -ltern...ng, electrostati.. and multicellular voltmeters% up
tu 10,000 .olts, designet! bý the %sme eminent scientistp

and periurcd ampere and volt meters% to have their
,haracterisius examined and their fault: i.orrected.

1-rom the st.anJardizirig laboratory the student ream.hes
the original research labar.mtory, %%here in hl% hLter
years he is giv.en a free hind tu ini6estigate for himself
certain promising flelds for wvhiclh his previoub training

Fa.. -- - SrFtlq. EU. IVFNTS<.ATitN 1 NkI.t tX"NA1 t' (;<3ýEFrls< B ML~~. ?.t< . ItR%'.ti

Thomson and D'Arsonvalgalvanomcters, standard celis,
,.he.tst-onc bridges, and potcntiomcrers, standard arc-
sistances, and a multitude c! standard voltmeters and
ampere meters. For the testing of irons îherc are pet-
mcability bridges and hystcrcsis rnetcrs dcsigned by
Ewing, and special transformers, phase shiflers. rhco-

has fitted him. -Several special instrument.% are here
placed, but the greater portion of thoe here tised may
bc drawn f rom the other departments a% requsired. In
addition wc should mention the shops wvhe %killed
mcchanics repair and cunstraict s-pecial apparatu% for :hc
use of the laboratories.

I)ect-iilt)cr, st)w CANADIAN BLECTlklCALI r4rWS



GANADIA~4 BI~EGTI~1CAI~ Z4EWS t)îcenîbcr, toqo

11VUlIlSlIE OiN TIIK TENTII 011 EtvEIf M.ONTSI DY

THE C H. MORTIMER PUBLISHING CO'Y
of Toronto, Limnitcd,

IIVAD O,-1-sC1 CoNFEVERATIoN LIAY< BUILD>ING,

INRANt Si 0&1 Ilt IC I.« tI BUVILDING~, ÀNtOtiTREA$I.

%.1ýrrtaorg taie Çnt swwrnicly oi arpticalka. Ordeicr for advcn* " thoutd

Z JgntK.ate ofit>ue. Otang isita.%tseoements will Le nuide whnryr des.
w.oh.'.. ct t., the advsct, but g iniuse prupe, compac aith the instrucivt

th îe ad,-ertsr. requ=s for change sisould rcadi thse ota2 at tarly as the 264h day
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-4^1tDUt aie 9eCeiVes i d ali arraragts paist.

flty have theti~Is'q ashtres citaticsl it- ofiefi a detttred. Wisrn

REFEizENce svas made in our last issue
Ther Giowtiiet Iec-
illrai Ent~rn.to the large numbe r of fourth year engi-

neering Ntudents at McGill University
who arc taking thse clectrical engineering course, the pro-
portion of such %tudcnts bcing %ixty per cent. of the
fourthi year men. '«Vc learn en %isbsequenti cnquiry that
a! thec School of Practical Science, Toronto, a stili
larger proportion, nanmely, 621,4 per cent. o! the senior
students, are laking the course in clectrical engineering.

Thc ELEcTrRICAL NEW.%s has been advis-
à niuepteesttauon. cd that a representativc of a certain

trade journal wvho is now travelling in
Great Britain has represtil Io British manufacturers
of electrical supplies that there is an enormous field for
ilheir gooids in Canada. As a consequence, advcrtise-
ments have been pl-ccd in thc said journal, and the re-
presentative in rcturn has furnished to the British manu-
facturer the names of Canadian supply houses, to whomg
Icuters have been sent offering electrical-,goods. t lis to
bc regretted ihat the acîunl situation should bc mi.%rc-
prcscntcd. lt is xvclI known that the deniand for
Brtish electrical gods i% excccdingly light in this
coutry. TaLze, for instance, incandebicent lamps ; the
btilko i ose uçed in Great Britain arc nîanufactured
<suiside of lhe coursiry, %%hile the T.H. base so much
uiscd here is practically unknown there. So with sock-
Ct%. pwing tle their u.%ing more kcyless Shan key sock-
ets. the shades are gcncrally nox arranged for a holder,
but xvitl a hole in the centre, the %ame as for thc Edison
old style smsten herc. The difféence betwccen %vire
gauges here and in Grcax liritai i-, likely ta result ini
errors o.cutrring in girdcr>. as the buvcr here is more
aiccuistomed ti: the Il. & S. Shan tes the B.W.G. Con-
'.idcring the ropulation, ihere is indcd a large con-
sumpian of clectrical iztitd% in Canada, but before
Briti.sh tirais cans sectire a rcea%on¶ible %share tif the trade
à will be nccssarv, z intrcbduce a number of impt.nrant
c.hanges in mantiracturing miethod%. If their goods arc
iii-nufaetturcd ta mccx the resjuirements tif the Canadian
iratte, there i-; no reason why Blritih manufacturer-%

%hould nat increase their exports of clectric-il goods to
this countîry, aq wvitness the large quantity of ilîieîe
gaoda-- now~ importcd from the United Staîtes and Ger-
mTany. But thse perçons to properly develop the trade
aire those versed in electrical mattcr%, w'ile the pros.
pect-; of husioesç are les.sened hy the tacticç of the jour-

naïbove rclerred to.

\VîTH thse immense %inter potver of
A 0oicTtnts the îNiagara Falis situated about

eighty Miles tram thse ciiy o! Toronto,
thc usitertaking of thse Standard Decctric ComTpany,
o! California, bas a peculiar interest for Toronto citi-
zens, and especially a! thse present time wvhen the neces-
sity of cheaper powver for our nianufacturing industries
is sa fully recognized. In the project of the Standard
lilectric Comipany %we have an objcct lesson whici nMay'
encourage the development o! Niagara power. II
should be stnted, howevcr, thztt in California the cost of
coal is much grenter than in Ontario, giving a wvater-
powcr plant there an advantage over steani %hich would
not apply in the case of transmitting powver from Niaîgara
Falls to Toronto. The powver house o! this compnny is
located at Blue 1[akes, and for some time clectric powcer
generated a! this point bas been transmitted to Stock-
ton, forty-six Miles distant. The ultimiate intention ks
to transmit the powver to San Franscisco, a distance of
one hiundred and forty-fivc miles, for which purpose a
plant is now nenring compiction. In addition Io being
the longest transmission line ever operated commer-
ciallv, the plant will be distinctive for t %o other reasons,
first, that the current will bc transmittcd at a pressure
of 6o,ooo volts, wvhich is twice as higbi as has heretc-
fore been attempted, and, sccondly, that aluminuns
%vire ivill be employed as the conductor. The high
voltage employed ivill neccssarily reduce the cost of thse
transmission line. This is one af the advantages claim-
ed for aluminum as a conductor. The relative merits
o! copper and aluminum for the tranemission ofl dcc-
tricity have been much discussed of late, and it canna!
fairly be said that the experiments thus far wvith aluni-
inum have shown it to possess an efficiency equal Io
that of copper, while its resistance to atmospheric influ-
ences is not as grent as ivas nt first supposcd. The
companies in Aaserica who have cmployed aluminum
wirc are the Snoqualmie Falls Power Company, a 34
miles transmission, %,.ith mg9,ooO volts ; Nrth Yuha
Pcnver Company, of Sacramento, 63, miles; Hartford
Electric Lizht Company, i t Miles, xo,ooo volts; Cotton-
%vood Powver Company. of Utah, i 2,oSo volts; Telluride
Power Cc.mpany, ot Provo, Utah, So miles; Niagara Falls
Power Company. for a short transnmission ; and the
Standard Elcctric Company above relcrred to. In con-
nection with the transmission of power froni Rasged
Rapids ta Orillia, Ont., it ivas originally proposed ta
use aluminum ivire, but foi some reason this decision
was not adhcrcd Io. It would scem that the use of
aluminum is yet quite experimenta-l, and that its uise
May develop obstacles difficuit ta overcome.

. V _ -
- lIN citiesw~heremntanuf.icturing is car-

rzettlonoîsoke. ried on tai any cxtcnt a question of

some moment is the prevention of an-
noyance from smokc emianating !ronm steam hoilers.
For three years paý-1 a law bas been in force in the cilv
i Montreil providing that alI Niecam users must cquip

their plants wiîth apparntus for consuming the smokc.
wvhile a by-lau, has reccived its çecond rcading in
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the Toaronito city counicil designed to accomiplish the
sanie puirpo.%e. To the latter bv-law è-ception has
been taken by the Ca:itiitL! M'anufacturers Association,
and rightiy so, as in its precrint crude forni we believe
the ordinance to be unworkable. It provides that ail
mianufaicturers using comibustible rnà.terial ta praduce
lieat or power shall appiy such apparatus as shlaal pre.
vent the smokc front fouling the atmosphere, and iii the
event of neglecting, îlaey are ta be subjected ta a fine
at fifty dollars for eacli offence. The objections urged
zigainst the by-iaw are that the rncthod af conviction is
sucli as would place manuifacturers entirely at the nîercy
of unscrupulaus persans who miglit from time ta time
feel disposed ta persecute theni, und that the by-law
shauid be more explicit and state what device will
satify the requirements and exempt a manufacturer
creating smioke from liability to prosecution. The
difficulty of avercoming the smoke nuisance is vvel;
iilustrated b>' the experience of cities in the United
States. Aithaugh in a number of cities such by-laws
as the one under consideration are in force, the results
in the main seemis ta have been unsatisfactory. In
Rochester, for instance, sucb a iaw wvas enacteci twelve
years ago, but wvas subsequentiy repeaied. In Syra-
cuse it is flot considered a success, wvhile in Pittsburg,
Cleveland and Chicago it is baid ta have relieved thte
trouble only in a slight degree. In these cities the duty
ot entorcing thb law devoives upon the city engineer or
santie other competent persan appainted for the pur-
pose. The strangcst objection that can be advanced
against the enactnment of a law such as that framed by
the Toronto city council, is the doubtful merits of
smoke consumers. The opinion seems tu prevail,
based upon experience, that ai the varocus smoke con-
suming dev;ccs on the market nonte wiil accompiish the
purpose for which they are intended, and it is a ques-
tion in the minds af nianufacturers whether the degree
ai efficiency ta which they have attained %vill warrant
the expenditure necessary for their installation. Tests
of smoke consuming devices have been made in To-
ronto with th.z resuit oi increasing the cast ai aperating
the boilers, without abating the nuisance. Teoaur
mi, the prevention of smokec from steam boilers bas
mure nearly renched attainiment than the cansumption
of smoke. The methods af firing boilers have under-
gone great changes in recent years. With these
changes have came better combustion and a decreased
quantity oi smoke. The automatic stokers have. we
believe, accomplished much towards snîokce prevcntion.
We are tld that by this miethod ai firing, the O'Keefe
flrewing Company, ai Toronto, have practically aver-
corne ail annoyance from smoke, and nt the same time
have effected a saving af fifteen per cent. in fuel. The
trouble rnay also be dinminished by the erection oi high-
er chinineys, by liaving sufficient boiter capacity sa that
it becomes unnccessary ta force the boiters%, and by the
ednication oi the boiter attendants. 13y means ci a
high cbimney a better draft. through the furnace as se-
curcd. This wiil assist in rchicving the smoke and also
effcî a saving in fuel. Thc miatter af cducating the
('remen is anc which lias received attention in Great
Britain, wvherc in %orne cilies the iaw is stacb that wherc
the boiter capacity is ample and smoke is allowcd ta
cmanntc, the fireman inNtcad of the owner is prasccuted
for the affence. The Canadian M&%anufaicturers Associa-
lion have suggcstcd that the city council niake a test
at he waîcrworks plant ai the variaus smokc consum-
ing dcvices, and decide upon one wvhich will racet the

letter of the law. Tiis, wve think, is placing tlie re-
spansibility upan tîte proper shauliders, but ue are b>
no means sanguine that the resuits accmplislaed will bce
satisfactory eatier ta the city cotincil ar ta stcam umsers,
as~ it stems impassible ta select a device that will taîcet
the varying condition.% under whic.hi difTerenit steanai
plants are aperated.

THE CATARACT POWER COMPANY.
The Cataract l'ower Comîpany, ai Hamilton have

beeta making extensive alterations and additians to
tîteir power bouse, distributing fines aand transformer
station. Ha'uing found it necessary ta incrense their
plant, tli,.y have just installed twa atew 3,000 h p. tur-
bines, manufactured in Milani, ltaly, tWa 2,000 k.w.
S *K *C. generators, ten 4oo k.,w. step-up transiormers,
three 300 k.w. rotary coawerters, and a chloride star-
age battery equipmenl. They have also bLailt a second
transmission fine ofiNo. oa copper wire. A new building
is nearang campletion whicb will cantain the rotary
transformers, arc ligbt apparatus, new battcry equip-
nient, and the switch-boards. It is the intention ai the
company ta close down the power bouses ai the Ham-
ilton Electric Light Company, tue lamilion Street
Railway Company, and the Hamilton Radial Railwvav
Company, and ta distribute aitogether from thc step-
down station on Victoria avenue. the incandescent, arc,
power and railway service being ýuppIied from anc
building.

The generatars recently installed are amang the
largest yet built in Canada, and, wve understand, by
weight, the largest in North America. E-icb generatar
bas a capacity ai 2,000 k.w., wvitb a large overload capa-
city. The weigbt ai the generator compicte is aver a aao
tans, or 220,000 pouinds, and is similar in design ta the
1,000 k.w. machine two ai uhlich the Cataract Power
Company naw have in their station. The total capacity
in generators is over 10,000 b.p. The entire machinery
throughouthlas been supplied by tle Royal Electric
Company, 'Montreat, and cansists entirciy ai S. K. C.
apparatus operating nt twa and tbree phase. This is
now ane oi the most complete power stations in Ca:à-
ada, and is giving excellent resuits.

THE CHAMBLY POWER PLANT.
An uiniortunate aiccident occurred nt Chamibly early

in Noveraber, wvhen a portion ai the Chambly Mdanufac-
turing Company's dam adjoining the pnwver bouse wvas
swepl nuay. The main part ai the dam rcnîained in-
tact, but about x3o (cet situated close ta the shiore and
used as siuice gales for waste water was dcsîtroycd.

The accident is sa-id ta bave becai due ta the watcr
loosening tue concrete cmibedded around the gales.
The loosening ai the cancrete bad been noîiced, and
means wvcrc about ta bce taken tu strengtben il.

The ligbting service wvas net intcrrupted ta any ex-
lent as the resuit, of the accident, as the stcamn reserve
plant retaincd by the Royal Electric Company was iiii-
mcdiately cailedi mbt requisitiaaa.

In cannectian witb the additionai plant about ta l'e
instailed at, Chambly, some imiportant changes wiil bce
made. The finMe voltage will bc changcd fromn a,aoooo
2,000o volts, and the generatar voltage fram a 2,000 10
2,000 volts. The fine will be clîanged from It*,ur wirc
to tbree wvire transmission. Tlîe four new generatars
t0 l'e installed, and wvhich wvcrc rcferred ta in ia-st issue,
wvill be 2,000 k.w., 2,ooo volt machines, ai tbe revolv-
ing field type, wvhite the new turbines wvill cansibt oG ix-
tecn Si inch S. 'Margan Smith wbccls, %vith possibly
Lombard gavcrnors. It is aise the intention to put in
ten 2,000 k.w., 2,o00 10 23,000 voit air blaîît trans-
ormers, and ta deepen and wviden the trait race.
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A BRIE? l-ISTORY OF THE SCHDOL 0F
PRACTICAL SCIENCE.

Tifs banquet tu be tendereti ois Decttimber 21.1 go I'rofé..sor
Gaibraiîli. prinîcipîal oftme Sthiool of Practical Scienice, Toronîto,
by the facuity, graduate% andi olimer graduate.., lias natmîraiiy car-
rieti Ilme tîtougimîs of ' nt back lu lime carl>' day.. of glime bçlool,
as aimosî aince ils imcepticin sime Simulme (if Professor Galbraitit lia.
beens regaîded il%î symiotimyuu-. %villa tli stîcces. of' sime scimool.
Esîtablimscd in a nindle.. waV le iiet lime deitaîti.tl for tecimnical
andi scientific educattit. Ille glowîiî of tlle institution hia% bersi ai-
iost plîcîmomenal, tintai lihe inerca..cd aîccomîmodation provideti

(rom time to limite i-4 now eiîîircly inadequate.
Thie lîresemil Scimuci of Practic:il Sciencee is lite successor of

Ilime Collere of Teclîîmology, ait in>titutioti whiicm %vas praclict-ily
ai cveîiîg mecimnicai ..ciool for artisans and ailiers, and wvaiii
occmiied lime building of sime present pîublie iibrary, rnmer Cîmmrcli
and Adelaide streels. The origimii Ilme prescrit scimoul date..
front january 3o, s877-# wlcn lte i.egi!>lalive Aisecmbly. il% ac-
cortiance wilis the recomîmeitdatimts of' a report Io hIe flots. zldan
Crookts, Militister of' Educatiui, by l'mufessur James Loudon,
banitlioned tihe proposai for lime permianent eslabiiient of a
Scitool of Science, andi aititorizei lte ereclion of a new building
upon a s4ite in îîroximily t0 lite University of Toronto. The charac-
ter of the institution waq grely changeti, ind under Ilime iew ar-
rangemetnt lthe ciif bject of the school became hIe lea.-himg
of entginieering andi ap1îiied clenisîry. Il %vas decideti,
by an arranlgemntet .vigil lime Council
of Unis erity Coilege. tu ulilize lime -

traching power of lit college
whicii already exiî.ted for lime like oh-
jecîts in four deparimenîs andi couid be t

matie applicable t0 site wvants of' the
Sciool of Science. anti in addimion there-
go ta appoint il proress.or of' engineering
andi 5ucith ssat . miglil be round
nccsîaary. Tii arramngement conlititi
unlil the euti of msqq, wicis the depari-
meitls of' science ivere îranNfrned froun
Universty S.ollrge lu sime L'niver-sy of
Toronto. under site operation of the
t'nivrrsily Federation Art. Tltat titie

>ludenli. mnighl continut.i rceive in.
strsîction in site above depiarîmcnt.. in
te %nirmencir, Ilte Scimool of
Science wa-i tffiliatt llime University
of' Toronio.

Mie building crecteti at that Simne
fora sime nortt seing of' lite presenit
uchuol. lcesbeiitg the home for
tule engineering classes,. il frniited PROF. G.
accommodation furlte depatriments of î'm~îS<i.o, or pàsu

biology. cherniislry. anti mineralogy of
the University. lime engineering tiepartmeîtîs laving but one .11o0r.

Tie firsi1 caiendar orgle Scitotl of' Practical Science is denot-
cdab lIme bession oU' i878-7.>. and time faculiy conàisîcti or Il. Il.
Crofl.D..L. profeb-.ar et chrnisîry -. E J. Chapman, l'h.D..
1-1D., profe...or o! îimneralogy and gcoiogy ; Jantes Le4.udon
M.A.. profresser of mathcmalics anti nalurai pltilosopiy ;R. Ram.:
%xy Wight, à1i.A., 1.Se., professor of bioiogy ; J. Galbraithi.
NM.A.. t.sor.ln'.I.C.E., profesor of' engineeritg ; W. Ii. Ellib,
M.A.. i.I. ,ilnlprofcsor of chemnisry. ie alîcudance
ai the bcimuol in glii yeatr wa%. bix atutienla.

Front Ihe caientiar we notice gialthere seas lhrece courseb,
namely: (i i engineering: (.i) asaaying and ining geoiogy;
9 3) ânalvlical andi applied chrmi..lry. Regardirg lte engineering
c-ourse. il iii alatei tai ici the abence or a machine shop vies
ta workshop.s andi excursions during the long vacation wiii bc
taken :advanîagze of.

An impocrtant event in the hi..îory of the %citool occurrei on
Novemberr6 ab.-9tS wben ilter%%.or Galbraith sa% appoinled
principal andi 1ite managemtent ofrthe schocil enîrusleti ta a counicil
composeti of %bc principal au .rlair=în and the professora. ire-
lurera. aud demoualtratom appoinleti on Site ieccîing iactmiiy of
ltheschool. R eeIZnizing iitie nrecssi t of cibracring every branch
o! appiti cicnce, lte principal tierided Io exiend the currictulum
orgle school --o a% go eubrace five regular depaii ments of inmîrac-
lion. iu ca'ch of which tîplormts wt-uid be grauleti. nameils'. (il
civil engineering (inclutiing mining engineering); (3) suechanical
raîgtneering linrluding clecirncal engineering): (,;) architecture-.
14)an2aiytical Andi applieti cheriry; 1p> a%3aying andi nining
grology.

i
cl

ln î88t9-qo the nmanagement of time breimai Ivas entrusied to a
couticui of fite. cun..ibling or ilroi'e.sors G.mibraii and ULlis, and
blessrs. C. Il. C. Wrighmt, lJ.A.Sc., lect imrer in arcitiect tre ; T. R.
Rtosebrotgim.1'i.. deiîomstrator ini engineerinîg . anti L. D. Stewv-
art, O.L.S.,D.T.S., lectaîrer in sîmrveyimîg, %vigil Profesor Gai.
branlia as ptrincipal. Tiiese five are sil illmbers of lts-, coiicil,
wvisici bas been emlargeti tu include A1. P. Coleman, MI.A., 1. LX.
profesttr or assayimîg anîd nictaliurgy . J. A. Dtiff, B.A., iclurer
iii appiieti mecimanics . G. I. ?M kkle, B3.A., lmcturing int înining ; R.
W. Angua, [I.A. Sc., lecturer inii ,îecimi.tii crigimîeerimîg; A. T.
L.aing, I1.A.Sc., d.mon-.îramor in !sîmrt'e)'isg atisi J. W. Ilaut, B.A.
Sc.. demtonstrsîior in mnalytictl cliîcnisîiry. li ddition%.ixFelw
hmave bcens apj>ointed iroms aniong site laie gratdu.atei.«

As car>i as iffl Site necessily or jîroviding incrca..ed alccoin-
niodation was recognized t)y Ilte Goveruitient, andi an appropria-
tion made for ste crection of a large addition go ilie building.
Tli. addition svas complied inii us., site equipnîcnt and thec
laboratury plant itnstauti berig of the bei's ilmen procurable. TheO
building as now occupied repre'.cnts a floor sîtace of nearly
6o.ooo square felt, but, notwitms.ndinig, the accommodation h,
ovcriaxed, andti lo work of lthe teacîrm made laitorious by file
îîecusty ci rî±peating lectures anti iaboratory exp±riunents ilire
or four timies in order tuat aIl hIe sttmdents nia> receive the in-
struction. It fins iso bcen round nieccss!ary, from tile same cause,
go abandon certain expîerinient.il and rescarchi %ork.

That Ilime Scitool of Practical Scienmce is meeting the dematîds
ofilie people is ciearly demonstraîcti
by the almost constlant growviii in ai-
itnance. The îîre.ent year i, the
largest ycî on record, the aitcndance

-bcing about ::o. Ofîbiese 05.arc mak-
mng the mechanical ans! ciectrical
course, 57 ilIe civil engineering course,

55d the nîining course. lin ca. o
2 liiese depaîrnienîs lie an.lytmd equip-

nient of the sehool are suris as Iti guar-
anîc ilie iîidemî a ionrotigli :raining in
sie ,,ieniifi principie'. usîdcrlyinig îhe
practice in %lit ifférent professi;ons.
Thte !splenldid cquipisient in the electrical
laboratory lias already bcesm descrîbeti
in ilese Lolumris, whiie lthe facilmîmes for
te stIudy oftmieing aie cqually efficient.

Thte mining courbe as distinct froms ihat
of civil engineering %va% flrbt e..îablislîed
in the %se,ion or lRs9-93.

It is inlert!%ting te ienrns iliat ste
gr.dae of ste Sclîoal of Pracia

wMuFZ ilie - Science are finding emiployinent in con-

LURAITII,. nectioîî wili site development or lthe
lil SdJOime 'r<<nto. naturai rebources or lime counlrv, and

lthai many of' theiti are noWv occupying

responible positiosis. % glance ai lthe caiendar shows lital of lthe
-63 living gratdt:nle of îthe scîmool, about 7,5 per cent. are emiployeti
mn Canada, whiile îlîc icmaining -i per cent. are scallereti over
oiter partis of lthe world.

PROFESqSOR CALIRAITI.
The imeadioU' itsi,,admi;rable institution, Professor John Gai-

brailth. is a bon of site late Thtomas Galbraitit, of Port Htope, seeli
knoiwn tu every Scoîcliman in Canada as lthe Canadian agent of'
lthe "Scolsit Amertican.' 1ke %as barn in INonireal on Seplem-
ber ith. iî&6, and educaîcti as lime Poart liope Grnamar Scitool
and Toronto Uttiivcm-sity. At lthe latter ite took severai acholar-
bhipb in mathemnaies andi gecrai proflcieucy, and graduateti in
afbS with te degrec %if B.A., %ecurîng lte gold medal mn mallme-
malics antise Prince of Waies* prize for gencral proficieîtcy. lu
tS;,. he seas granîed site dcgrm'e of NI.A. He ..tumtieti engineering
and i;urveying under NIc. George A. Stewart. chkef enginter of the
%lmdiand Rai ansd was admitteti as a Provincial Landi Survey-
or. lie seas emploetid for bomc ters year.. mn railway con..truclion
svork ou lte lnlercoiauiai Raiiway, lime .3iianti Railva>, location
of te Georffian Rxy br.su.:h rondi, anti exploratory surveyb for the
C. P. R. lic w;tb.i'.o empi>ed for seine lime in te Portlandi
Co.'; locomotive !,hop%. ai Portlandi, Pltaine, U. S.. anti iti consuit-
ing %vork iu itydr.tulir engi1neering, recemving ttce appoinîmeulta lte
chair ofeztg inering in sime Scitool of Science mn lte fali o! i87a.

Profes..r Galbraithî was one of the founders of' the Canadian
Socieîy of Ciil Engineer-. secrving fkr five ycars on the council of
litai body. lie is alko au a.eociaîe member oi lthe inshilule aof
Civil Engineers of London, Englanti.

As principal i lthe Scitool of Science, Profe..sor Galbraitht
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h la bored zeaiouî.jy in its4 iliteics%, aigu In hli a i% (Il itticit ai
Ilte credit fr Ille Iligli degre or efficieticy '~lciliais been alaiti.
cd. At thle oui "et lie lind tii abject insle Tlii. %%-as ta fit thle
siudent for acttivcoessoii sork by gi'.ing hini a thorotigh
t rai ning in bcictntifie liritteililes r-titier thai b>' itt etlltiiîg 10 gis e
Ilim a bu.caluid practicai trainintg. It i% aioiîg tiis. lige titlai Ilte
efforts or Ilte scitool have been concentratcî. and tite midni or
stucit a policy scrins Io bc borne out b' lthe resimits. If atte were
Io enquirt front amy or is co-.warke-s a% in lthe secret or i'rore4-
!,Or Gatrauiî,, %uccess, titc refuiy %vtild probably b ilit il -was
due to lus great qualifications ii Ille directioni of orgaitizinig the
svork nt tise schoel. As remgarked livi an îtiniate acqîîaintatte
"ie is a wonderfui orgaîtizer."

After limisng contleted luis nsi!t year as itead of lthe schiool,
Ilte propobed banqiuet Io bce tcndcred hini ts a fitliîg tiahîte of

QUESTIONS AND ANSWERS

A subscriber enquires as to what amotînt of power can
be generatedby the WVestinghouse generators recentlyin-
staleul on the Cainadian side of Niagara Falls.

M4biii Owner" writes :Where water power is not
obtatinabie, aiîd where con] can be bought for Sa.So a
ton, cnuld electricity be generated and electrically ap-
plied by motors 10 the extent of 500 hi.p. as cheapiy as
by belting and shafts, where said power -wouid be tsed
ivithin a radius of looi ieet of engine shaft.

ANS.-Broadly speaking, the original or capital out-
lay to cover the cost of the dynamos ta convert the me-
chanical power or the engines int electrical power, the
necessary wire to carry that power to the various
motors, and the motors ta conv.ert it back to ils original
mechanical shape, isili cost considerably more than the
belting and shafting necessary for the saine work,
thoughi in the absence of the detail of the proposed lay-

*out, it is impossible ta give even approximale figures.
Tne relative cosî of operating the two systemrs wvili also
depend entirely on the details of the particular installa-
tion in question, though il is likely ta be somewhat in
favor of the electric plant, the more sa as~ the average
lond drops below the full load or rated output of the
wbiole installation. The relative advantage of the two
systems, outside of tîte question of cost, are in every
way in favor of the eleciric, it: having the superiority in
(i) simplicity and freedom from noise and dirt in the
transinitting dcvice (the ivires>, (2) its great flexibility,
(3) facility for future extensions, with but very littie
change and modifications in the already exibting plant,
(4) the ability to furnish ligbt as %vell as power, %vith a
maximum of convenience at a minimum of cost.

"IReader " aslcs .Why is that a persan when re-
celving an eleclric shock is unable sometimes ta let go
of the object grasped.

Ass.-The muscles of the L.ands are divided into two
sets, called extenaor and contractile, the former being
used ta open the hand when the fingers are callcd on 10
release their hold, the latter having control over the
grasping or clutching powers of the hand and ingers.
Obviously, as the latter action requires the exorcise
of very much more power than the former, the muscles
conîrolling it are proportionately stronger than those of
the latter. Nowv, the action of a current on the muscu-
lar systerm is ta excite it to a state of great activity and
ta deprive il ai its ordinary controllir.g polver, the

iiid ; cansequenly, whei lthe musîtcles «ire atgit.ited anîd
aetls il were, toitheir own decsc lte slranger sel

overcantes Ille v'eaîkcr, the resttlt iing th,î Illte îaînds
rcîtaiit clenchced.

J. l." RssatidB. C. *writes i wats lid l'y ail
aigent who %vas itere Ilte olhcr thaa% tuat the live' usire
for a two.plîase -%ire system id casi Ile les-i tltai
fora threc.pitasc systlm; ks lie righit?

ANs. WVe prcsîtine Oita the lengili ai ligie, the voit.
ages atnd te ioad aire i fige lthe saine in caîcît case.
wlticlî, if so, woîtld maîke hlis conîtentliotn s'rang, for tlle
foliosving reaison. If vou connecl ai two.phase mnachine,
wltosc voltage across te termlitals ofi eatch phtase is saîy
2.000. 10 tiîrPe file irsYaU ili gel 2,000 VOltS bie-
tween the comnmun or neîîlral wire atnd citu.'r tir te
other lwo, butt betwecn tiiese Iwo latlter yoî sviil gel
abouît 2,830 volts. Oit tîte otiter lianid, there ivili bc bîît
2,000 volts acrass aIsly Of Ilte 3 fille svires COViîiecîed ta
the termlinais af a :!,oS s'it ilîree-piter. Sucit a tia-
phase systein, if rîin iil 2.,ci vols aicross tite ,wo
outtsides, il is quite trutc, ivili taite aboaut 2 per ceitt. iess
copper than the tiîree-plta-e mtacine svith il mintimum
voltage af 2,000, but if lthe voltaîge of the former be re-
duced until ils maîximutm fine voltage ks te %allie a- the
other, nnmely. 2,000 volts, il ilvii reqitire abolit twice as
nitch capper as lthe îhree-phase nmachtine, lthe lengîli ai
tce fine and the ioaîd beiîîg Ilte saine it eclc caîse.

-Engineer - sa), s I vaînt t0 put iii a ptinp to sup-
ply rfitN titoîtsand gallonts per da) ta mir lactar> %y.sîei
for uise iii the sariotis parts of tc sihop, atnd propose la
pipe tite disctairge froni the puip isito il î.înk 96 fedt
trami the grouind, about hita nitLi lior.se-poiwcr will ti

take ta drive tite ptump ?

A\s.- XVe suppose that yaus intend ta deliver the
above 50,o00 gaillons it aun ordiîtary working day ofici0
hours, and also ttat yoîî refer ici tite standard Iiperial
or Englisît gaîllont, not the U). S., the former weigiting
ic0 lbs. per gallon, the iatteraibout S~ l.. If we aire correct
in our supposition, lthe (oliowing is the easicst way la
get ti.e horse-power necessary :Since a li.p. ks equiva-
lent la 3,000o lhs. raised one foot in one inuîte, whiclt
is usually expressed as 1.000oo foot pouid minutes, lthe
problem consisîs in iuîding iîow mianîy fooit potind mtin-
utes there are consunicd iii daii lthe work dcscribed,
which is given by the foiiowing- 5a,oo gallions per ta
itours - ,000 gallons per htatr -83 '3gallons per min-
uîte; 83<i galions nt iîo lhs. per galion weight8:,-, ib ls.,
wvhich raised ilhraugh 96 feet wiII repre.sent So,aoo foot
pound minutes; Ibis divided hy 3,000o, %ltici ais ex-
plained above are the number ai foot pouind minutes it
a horse power, wiil give lthe h.p. required, svhich is
blighîl) aver .2 4,'z0 ; but it mlust bc remcinbered titt
this is the delivered output ai tue pump, ss'licli, includ-
ing mechanical and water frictions, is of ahoveGo,
eiiciency, s0 ici gel the actual i orNe-power caitsuntion
required, 407. should be aiddcd to Ilte above figure,
giving a final resuit of 3 :39/s10 h.p.

Mit. Donald Mleintyrc. whlo own% a ssaicr 1power a)outtI tiirce
mute noth f ?usiy, nt. lis f~ndil nrccssars in incrc.ie

tsclcctric iigitting platnt. lie hi.îsordeti'r rtuiie Roal Elc.
tric Conipany one of tlicir 6o Il. 1). S.K.C. tapaeairtin
current gcncrators, and lias added a titird wore to hi%. iincs
fromn the wvair prwcr to, tc loin, thut jiutting hlm in a posilion
ta furnlth powcer.as tvcit as ight.

Decetsiber, i"
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TE ELECTRIC STORAGE BATTERY AND ITS
COMMERCIAL APPLICATION'.

'llie :îd'.ent cf ie .c.g ii1r'arciiîl r or secomisa ry
lî.'tteiry, itls il t' ' n al-ilieus, it o I lle fielId of clczirical ci
giiîeîriig N cl compai:rativ.e rerCitit étale. Thii m' iore c'.îîedally
t ruecl ti Ilis %idec t Ilite Atlat kti Ilia ,in Erii opeani t'uiit r jeN t'. iere
it s use liadt preeedr'd I)y .c'.'t.l y-îar' il'% geincrat a îuuîic'ion on
tlt ide u.

[lui t afc''. >caur%.ago, pr'rlsaps' t'i.. tir ix. il '..a', iicc%%a:ry Io
poîinit tg' Europ eau pl.îrîire fuir lail txaiiitctir Icfiice.'ftbl setionîî-
rîlat or a lîlicat îon ues a la rgte %cale 'aid aîcîig advaniced lise%.
This t'. Ibo Songer tile C.sr'. ;os Xmécricaii at rage hlatte r), ibraci ice

i% it'. fa r id.îrî-rd aii aîîv Imrt tif sit lic orîrt, aitire i Asieric:în
St tiratge ha t t îr> li%% aie, '.ult'l'icr. Thl'itrgest intla ltoc.
ire bli cntiifsi Aiîrir'an c<'me'. lIC- grcwivis ini impoîurtance ira

i liese fève ýe.ca i'. i..lile '.1mw- tif glieîiiniîu.. l aî it i>.4. mill rapidly.
itiîrc.&silig. l'ise tiiî:jorlt>' of tire very lar ge centr ailti oî. %nets
-as t lîrse (if Ste Edîson illîmmi iiiatiiîg coiîpa ic,, of tire la rg r c.i

atouti til' large street raitway comnîîies. de1ieîd ver>' Iargely uî>osi
ai, larid il s adorpt ion i4. coîniiîg to bic r 1uite gcirai iiaied irîîîî and
stialler %ired statioi'.

'l'lie Ii'.tory of thie tor;tgc battcrv j'. prarically inc'luded iri tire
la'.t lai ca:r'. tlîcugli tire îîliioiiîeîa oni wliicl il j'. baed wa'.
cbs)er'.r'r a'. fîr haek t% s8i8>. li tuai yensr Csauîîcroi foutîd toai
aficr ttecno.iisig stalecr %villa a vola's cel!, if the plalinueni or -ail'
'.er écleetiode'. werc coîiiectcd togetlier, a %ccondary curre.nrt
w'tuild flow foîr a hiir cause11'. l'lie liîtcsory of lise siorage batîery
trousî lits% traite %natal thîe finiîe of l>honte iinldes tlie ilailîc of V'olia,
Dav). Srliccîbcîin. Grove', Wlheat,,toi, Sictili,., Faraday, and
otlier. but sii0iracicat rctilt'.%eefl Io Suave toltowed. in i8woi.a.
toit l'imite coiislrtced rite fir',t îractical storage cedl front two
',liret' tel fend (>0 cm,,. long lîy 2o cii%. lîroad by' 1 miitlîisc (25
'.'x Il.;-)J coited inb cyladrical fritai, tî orat.b.iî lr
a&ted1 tay icli and tise wlîole s:iîier-cd oni difute '.ulpliuric acid.
l'titlle coniuitd lii'. resea trelies qat) tri I Z'74, t'. l-la îractical>
Jcternîiurd tire %iar' of tiser art. lit zb7g %Ieszgtr.ipicid tire

aoctive material mictlianiealty, aid sui MiS Facire obîaitied umport.
aloi paienît on cii iîchfaîîcal a Pfftîcat on nid %liori eîîîîîg riltheI
folining proce'.'. Tice 1ii>tor% ftrile% liîtnge lias% beeli in contact:-

lion will hut' aplihca t ion' Io lîrar-ticaf risc.
«'Tlis Stcragr' battery,' acr-oidigig tgo lloul.oi, ''t'rilis%, of

t '.o iiicrt ltaie c'. lca stair taltlle comiptoundls inincrscd on «-au
clctro> te %%trcsie ' stiimbl' t actiiig hoipon thii con'i-,derati
gumit a1 crrresit lio'. liveni lî.sed fi-on) ciei plaie to Ille ciller. On%
aie;s ie of al csrrcit ilîrougli site' ctitl>s ie i' ercipcii
à% r'flectcî andti tet <te(rtu posîtîe or cir'cttn necgt.t' rarticals
arc tclssî'iird eitf i es me bilit 1 ir e tc!.'.aio ot bloc cliarg'
nomg couroucot tierre rr'nîiiti' a vaolaîcit:l r-.ipbte ci gettcraîiiig ain
ctcctrie currcns."'

liéecnînrîa bo-g baiîry. t to.dlai oo'îss<f pfaie. oir
traînses ni lt-ad or an alto'. cf Irad. -.vil textile, ot icait formied oui,
or p.î'.ed tit tire 'surface or iii grton c' or S!îuckes ait Stie tplates
tierce or more litat's bteiîg t%,ctsitled iogcttîcr and inimcr.rd ai
au ctectrolyte cf (ftitnte blîîtphîiirîc a'.'st. l' atriîale pate% arc
ciie' trf i&lcir'î for crie cIc-iroute and ri te iiiier iirlite elle'.

for i tic otlier. 1 tir' sniics plate tir fraine ofI lad or air alto>' of
Ite lrin tilar traicework or '.î,ppiotl cf aise ceettrode an1J setes.

a'. a inti' of t-onditrt ig iblic cuirrcîît si anti trons tSite arrtime inai-
ttiat. l'ie oxide'. or collecr cosiîpcrisîrî'. on I lie Nsîrta t or en I lic

piot kelti r gri ' r tire actite: inirrat, antd togetlir'r %%ste Site
'l'cltols te are tlise %rt-a of chtliiraf .actsi' 's'. tutit resaoit in aile
forinî'tson of coii1itrodf' %%tracts iii hec cliargurd %talc' are of

Ieaîrl. iigts energy cf fortiimii audî iii rite diclinsrged mî.ie
relxai. lv lots. '0 dotli ii a.'ig trains tire fermerr ho tire lirr
clierrgv 1is gî'.en oii nt. lai sii taol Ille laisser to tier lorai
er r'iiî'rgv t'. 4tt".crted. 1 lis%' amoui i ci ergy. gît cii oui oir ;il)-

so ie s tiracli iatl>' etl ai t tri te rktivit aI energ) ut dix.-tiarge
or eliarge. flic- sîliliiurlt- :ir-d st ttîch aIctic pari 09Ill icleeciro-
tI.lule . .st 4.insig ltin~t îsII'. 1' . sohét ti ,'ed tu gaie moue
fî.tsrar.tilc c oiîdsiioii' for il.c ac;irîl of star 'ulpliui acicu. Tire

p .i .. uti.li:.- r.t.ratedu h> uses fcir.t Isicct% of h.icd rubbr
oîs. trliiiî o, g t.8'.' rtri'.. a"titi où .le l'rsiinltl si gc lit' i htil i-
l'ci l ' ie ac s 0111 lîlg rne.'t'î be.i l giars ut bli iTub-

frosutdî i aetsi % oe lus-a >'iit' idi cd sii dire Itigrs: bai icris',, iiîtailed,
%%.it a to c.ois i m s.,,i.-îus. aii r a ,;la' sitrons a fia r iion 4cf one'

arjureî srti'. o 8r'to- qnlllçs(7. Ille rirlit dC1sCIIdl-
ing tmil on siilic îst.tIa'r tutti sle tif tlit' faales. Thé. srhlt4.icilo
lir toîilt.rrs de1îeiiel, on site tacimber cf .clt'. beitig aplirtsxiina.te
1% tu %ttstoh,' jirs r as foi %on g'îlacé' r .b.sl itrs.

1 lur forui .îtt o 's. i. .. ,tf Ilitat''.f fits %ct'. gi t'.i. The'
fir'i PIstis& r il'.%f s tomat î up ttir f ît Itir. of tc.îd %%.sli au iri-
Nulai:îig ilîaieri.sl Icttsccsitliciii. litaniîe foiint tlîat iliese pla.ie'.
t.1 gi'.c it h . 1ia i .8m 'î,'t it iader o '. (in ilîcit u.sîfat c. To

flou. oîiisi i's.1 ':st i i b.i -J. li, .4il'., flrai% puiling 0lî lier
r sîîrcîîi agi aie tilerliiî,îts1. 0a s'..lire iei,. re..er'ci onbl1eu.-

I .oli'.. sleil aglz8 tisaigu'.t I'.lle %ic .. F rlit iii *lie'oî'o.t tfîres.
î'î. l'lIus Ster pl.uic tli.aits. ii,% onit .r '.uii' on ail thlaigc %.ta

m<initlirgatite cli Ille nei .s..utfîgrlag and liéspoe''
'.'%fi, rrepcauketd A la'rge sitniibc'i of aimes. '1'ii' lie' gallurJ rrîung
the' ballery. and il iejuiiît't no le'.' iliai litiriv re'.crssl'. oi briiig

il ail le i. fulIl sr.ativ. Af'ier litfiiale 115<" .'rre 'celi foier tie'
ftssîd iiai lier% teo05t t,.uis ioiiciî. tî..ii io doutes :0 tire îiin

iii"' tof tueht-.îc. lie-r tticîi.,sl ar isîllis lia'.iîg peneiraicîf colis-
lilcirl'. ilrxitigli. TIic. r. "ru' f tlît".e scît' lier peurii of fatlet
%%A%. laqzc. and1 la. coo 

1
%Iccî ,ç,,t u'eJJ t1% tlier .' itr t la'.' of bal.

iii aS;., %Ilctzget Jd %v'a~u'ila t1-c tediots' And expen,.tc

i'r'> c.t s.-s is Jeesi . ti i4i'îuîs !s.t 1%. Ct t sr.95

foi cnsulîg proce'.' liy iiakiig boxes of îîerfoattd Irart, '.'.licli lie
filied %villa a misxtuare. of tac.rf oxide, scilpfiiir acid soui iiottassiutii
sitit-ate l'or lus% acti'.e iatcriîil. Obie box %u fornîed lie îsscd fur
litais oi lu. eltai e ardt ailol lier for liq' liegative. Titsati 'lta'
foriiieid iii u'.so or ilîrce day'., a grocat iliiliovciiieiiî a'er the' 'ery
lonig licriodut) th<le d l'hontte iroçe'.

F"aure, '''trkig iidepicîdeîit t>'ard ai about tire %aillie tisîle, de-
'.etolied lts,' t-ta'. of plate iii t'lî. tire subltîce to lie.oiie tire
activ.e usai criaI a% medaiîvatty :ipptiud, soucid hici liai'. siîice
coalle go bc klutqîowî by hi%' ilanie. Ile, appîtird lead oxide iii thie
luait of a pl tu tir e surface ot lead îîl.te'. siei a% hîad beeîs

uie.ir'.yi,.d lb latae. 'l'lie p)ositive aud titgatiive plaies
stere st'li.raicd b>' felt ard cijîrsic sitjlllitiric acîrt uted as ani ece-
irotyte.

'Iesoc mSo t> pe.s ucf l'lait-, tire t'tauie aidi tire' Monure, are tire piro.

Iiat-tice %.% abtout 'eîitly di'.-drd beissentitlîiini. lii gesiej'al,
Euroîîcan prictîcc' inines' iot'.:rd aile use cil' lie Fauîre type,

gîte'. a s m>rtl-t-laurge ouîtput puer poîcîî of pîlates bîîî %% besij
snîîlcd for inédécr.it raie!, ci disetua.irge ccverlllg a consîderabte
pecrmitr cil laisse. t'.licreas. Stet l'fauite gi'.eb Il siii:ltr otpult lir
ptuid, but îs capîable cf workiiîg ai sery lîiglî raies, of dîschiarge.

ige thuîi, fl.îî tlates îîscd ai ltieu carly planîte tclt' liate bect %uli'
jected to iiusiicroîî mîodifiucations' de'îsed l'or getiilg a greaier
sutrface '.%silo liet ier anid mocre rigid lties, fuir '.ecorig liciter

adlautoi (if tire icîl'.e îîîaterial %%lieni foîîîîd, and obtaiîiiiig grcat-
er durabitity, etc. A fcw% de.-criiîtion'. cf t', pical plates %%,at sert-
to iliuistoraie tire directi of tiiese ilîîpro'.'cniu'. No p)retelîse
cf coîîtttn ,sî made iîî tlicsc lîsis t<iaI t'voulud haite aî tae
longer jiater lisat tis% i& dcigid tu bce. neitlier a!, i J..ii:ied
bilai tire ltates desib~ted atrce. tessaril> tis: be!si if thîcîr l>pe.
1. is titoouglit, liosever, iliat tliey arc t>liacal of good ,tor;tge l)aI-
tery liral'liee to'das.

''fî Epistein luiae i.% c.&st t'-itf deeju gguu'. c' oi cas là !,ide. tiius
4tibiîiitig stI a rigiri anid durable plaie a lairge atilount of %ur-
face on '.''licl i te acîi'.c miatcrial is formcd.
Th'le Wi'îtiari plaie a% miade firons lure rolied lead aid has

groove'. cut îîî ecdi -,ide .4 an anîgle v% silo ai li orizontal, fornîg
irouglîs for hoilding flic acte niaicrial. 1< as claîmed it i te
plate cati lic brtî utop1 autoàmiiobi any %liape wiiliout dislIodging
site active niaterial. Tire dursn layer of active inaterial and tire
large alount cf crfsettvscI rapid discliarge wîiii danger cf
lisitklisig. Eacli >oiti'.e plate is cîîcloscd in a perforaîed bard
ruilier cnt-clopec tu a'.oid conitact lieiween pîlates.

Tfire Oiîo storage liaîicry iN made cf patte roîlcleated ies
Casiu.iifar t"roo'.cs i inchi ai diaaîîcr autd isiclieb derj> anid ,a ti.

ti'karc r.aiscd liv rotiisir ais a miach-inie. Thse dîfferetit ci-rculas-
gr)o'.es arceseliaraied b, I atteli on avoîd an>' ieideiîcy towards
bucklaig.
~]'>îs Rooniey p)lc is n:ad: ait) of aihernaie 4rorzg.cîcd a'nd
siraigt %trop!- cf bilan réollt] %lucci Iead lilaced oii edge and buant-
cd auto0 a condudting stoit) tor rab cf tirie ead frame ai cadi end.
rîîs' forras a uer) oetn lait' wii a large agnunt of surface.

Ilorciis plaie% Slavte licti macle liy camttig fead '.'.alî pows cîc
ç.iike, or stithi îpu<ice msi. b tirie formîarion tif sufptîîde, aile

%utltîr afierît-ard.% bcig ilin otî aud siolal b>- ris tise of
r. lîluride cf fcad anîd zincr. 'l'lie objs'cî ngi naisîig îlîese poosl,
or liarial> porcus plates. is 8o obtuît a large émotiont cf surface
cfl tire lear plaute oii inhri te ats-e tiaterial ua>- lic feoînd in
nmmrîe qri;lu:tlt".%. Tfîe great aniorint ch u.tifaccwMitli tile corre%-

puontfiîg Sauge .mnitisf aci'.-'. niasersi snurca% large capacity,
%%:fille blt' minutte %tibdîsjsîoui of thie active maîcrîsl permit!s cf
raliid dîscli.irge.

li) tire' '.'lontr battery Ise %sisînice whifîclî a t' u become tht'
b.tsîs cf site tcss'.e mîaternt îs clîlorîde of lead mîxt'd %vilà a
tceriaint lurcuîtrtiri of chloririe cf zii. and casi an snîalf patelle'..
Tlîcse aselsarc thien liaccd in ar nould and a fraîte cf an altoy

caflead aind anîlolony cash around biseau uider grent jre.s.rr.
'tlic .ntiiioii gises. %trcsigtis and liardies' to thie grade anid mu is
claimied i% not acted on liy the' acide tîtu'. %t'oidiiig lca.l action,.
Tlic grid, arc Ilien ipa'.ketf liet'.'.eei zinc' lis ii a tank con-

taiiiing' a d;lutci scitilirini cf zinc . liloride, anîd shtort csrcusted.
Thîs t'nte'. nrîsi tf aile .làloi, de front elle plaie, tire lasi irares
being teîîîot.ec ba) iliorougli '.salîîng. leasiiig a pire %pongy fend.
Tirlîsîire'.'% nta, forîtîcri> ased fosr buttsîahs brît îs now U.'-ed
ss> ose il tît egatise. rfc si'e î l aîplt'e s% rîbtiuîîd b- 4,atming

stet lcad antinion) grsd tinitter p)rr's'.rîe, ,k in. illî'.kc, and s.'ith
liaites j4 aî. in diameici. A ioîrtugsiîrct rublion ut '.cf' Saute Iead

à.% rrutiecîel îiic ab .1 .raî atnd îucîslîcd in ilirNr tiol".. Thte tctîs
onicisal a% forsî'.d ceastuoim'.lly frctte ilîs rîibon, anJ causes
is t'. ecpitid anrd fil aile foule tigbît, malrtng good elc'.irucal con-
tact svilla tht' plat'.

The metlind et formnatiton of aIl tlîr". plate's a t ute dîlTerent
îlanu tliaî totlu'ed '..mitht ie artv l'ianie' ccl'.. 'I lac meticud i'-

dsftcrent utoli alraosi et-cri' rraanttachîîrcr, but ie olijeci auriîed
.'-ts % ni suar ti ecil case. iinefy. Io orn lirie ceil quicly and
avoid lire tedîclus aud exipeisute nîctîloi cf iiumerrîîi' charge.,
dascliairges and rcversýals, and at Ilt' %ame l'nie purocutre a liard
naldran:ble plaie. 'i liPate'. arc ti'uatty liekl<d tii a lis of
dilrtt sailne or aceuit' acide, or ira saitneal..it '.oliuhiotî capable of
acting cui lire tend usiil irt- ctîcî lias% îîencîraîcd to a sufficmcnt
Je;îtli, after '.sicla tht' coauing produîced i> rediscord leu a sp>ongy

tecad. or ctiangcd to tarad textile. Thîe lait: tos It8ii fsirmed ai thet
uà%sia nianner by clirging. Tht' celi never attauns to itl% fiait
capaécity on btloc fîrt chuarge, bat stvoIl increasc %vilàti sccesstt-e
ctîargsng'. for qulie a porioed cf tune.

Tite Faure, or pa'.îcd type cf lat', lias likcewse beurr arubjecu-
cd tc vnneronîs niodtficatuon.u. Mleizger used a pcrfforated leaud
botx filled %villa hire péict'c maîcrual; Faur-e sprcad hîs active
matenuats on Ilearrfacca oa lead plate. 'fli diffictilties ofl the firt
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were lPrititiliall>) (lie great CXIpU1g%it)li du.. ta %0 large a1 led', or
active iiaterial, Illice ssrl, %lIn ra:e or dibcliarge 'Jiite tire

,eiîdcîcy of tlic actioni is fronti flic sirfatc iiîward, uIl poor cc.
trient contact, etc. Thei difljciil<ie% of flic 4ecuîid were principaîl.
ly dise Io <lic iiîitilliciî'îît adhislu (I te t etio eîitrial lait fic
co' scqutlii pour elet'trical conîtact, danger t sIirt circuit% froint
tlliuig of active unaterial, anid Ille, rapid deleriora<til. fis
difficuiesc have beetn largel>' ovvrconit' liv aib.dividiuig Ilie at the
niai uri:ul and placiiîg il li small potikeu. (or g routes lii t'e su r-
fa ce uftheli plates, or ini loles ex teiiding tiirugli flic feinte. Thîe
îiockc< s or file- are tsti.tl maude smalcr at sie surfa3ce Iliai iii
flic iiiterior, sa e a <o edge flic active naterial il% plauce, our ii
file va"e (if grouses, <liey arc miade tiarrots * so <lîa< Ille plauts' tt <h
hiave il good gril) opson Illie atit c material.

Ose if itlie îiîosî fruiti l souirce4 oat troulîle %%lits sforage flatuter
ses hia% liu'cî <ire tcîdeiîcv of flic plate In buiekle or lît'id oeil of
sliale witli oîicratioi. Titi% hau tîeei ver> Iargchy ovu'rtoiie il%
<ie better mîodern ba1ierivs. -laii k io loniger a surce of %criait,
trouble. Tite acti% e' ti u<criîul of flic- îîuitis'c plie expaitl dir-
ig discliarge, :raid as <ilic :ciuo t1 flic îiiterial k<el 1m uiiorti.

,allie portionîs will exlîaid miore than tie irs. lait tenid li tlirtiîw
t lic plats' oeil or sla1î, ard tIlle maîrc rapid <ie tliscliatrge Ille

grenier wilh be <lic tcîidvoc~. Tite reniedy s Iargely ir sîib.
division oft <li actiu* iiate-rial anîc alhowiig, ojîporttiiin<y In ex.
paîîd iii aie dircinm. A brief dlescrip'tion of a bai<cîy 'shich
linst aclieve'd coiîsidesable su lca% tiiflic toiSienti f' 1tltio1t',
lie Tuidor ba<tery. svill serve <oa illuistrate fiais tlas or îlatc.

Tite plates arc mîade front peste rolled tenud abut )sI iii. flet.k,
and arc groosed on boii side%. lie grouses beiiig aubut ii.
%vide' «iîd a little grcnier iii deptli. Tlicst' plautu' are firsi sl.glitly
perosxîl.iet by electrolysis. tornîiig PllîO.. ard <ites sie gitits u*%
aire padted %villa uxides tif le.ud. atier %tliacli Ilie phîu<t' ;s folleil iii
k cetp 1lie~ aci io e uîaiecaal loi plat or. ds ielie .u,.tive tua l ta.tl tri milles
asvay, dite Io coîtiiued aise. t<lit-'i ci peniet ra le, deeper i trio

< lie nieîltlic lead oft <le pla te ;siedl keep. tipt<le -. siipl or attio.a
miatocrial, su iat Ilie fuill ca.pat i>) Of <ie( pl.utt %%-it li î ininliie.
eveci tlioiigh tire aclive mauturi.ul i< firsi pasicd liit% site grooses
%lîuld eiirely lail tivtv.

Tite estimierait% ,.alli %eLls t<lion aftr ttit! iaiernal iisiires a
large surface &tti piermiits Of a Iligl rate Of dîia.rge. Tire

oflne' Il lic section of active material îîreveiits t'xce.-sit
swcllig and c-onseuLuiu't îuicklisig of filie plate. Tire metihod or

tuîriil'Iioii izvcs% îiîismially guud clectriu.al É, ontact betweeiî<ieat
nse nierial ard flic trame. l>ertorated %hlît s of liard ruilber
aire nser<edi bietsteiî <lie plate4 iii lît a% ii insi batterie..J

Noiîmruis titemlit% hîave been salade Io ru'duice <lic weiglit ni'
<lie b.i.<<ry liy increasing lie îroportionate sst'igli< uf kttise
iiia<crial. Aîiiig iliee arc filie use of parole, mcartlicuitsatre toti-
lainiiig ilates <osi ,aport <lie ictie iaier;.îl aund pîre%% il agaiis<

;u flini slîcor utlend. wvhicl serve% to carry- tv.tv flic cntrreit, ail
e2trilietitvare plate beiîîg placd ose cus.là Nide ut flic le:ud shiet in<

fores nlî e plate and aIl plates ferirt-, bouiiid <ogeilier %%&Ili ruilber
band,. W'ool fell lias% beea used iii %trip% <o tortu Iot kt-i on

rch %ide ut a hrîet oftlend, ;anti *le pokke<s fllled %villa <its .u, i.
&%e ni.iîerial, exhîc, i% kep< iii placue b) a1 hliit 4tlie ofperfor.it'd
or poruis% iriàulting iiiaterial. <lie paius1late% belig buiiîiu
<mglitly <ugcler. Perforaled t cls. or eiseélopes oft&elluli fillord
%villa actioe niaterial, arc uîsed for elI.. <rodes, slir &torrent< li'iîg
<aken total b tend ss:rtes or sîrsps passing dowa flic ceiiter of sie
cell or eaivelope. Sn tar as 1 know,. nioteru <flie ,c batteries lusse
proved a real cunmmercial us e ctepi for ftactioni postposes,
wlicrc liglitneus i% sa imp1 ors.uî, a t-otiisitli'itinn <liat snnit' offie

c.onçsderattioiis will be s:uurif'it cd o ubiatin ui. Oi ein il l
%,villa <lus class (if cell is flic- railier liceur eleiieal cont<act bc'-

i sven <ie aci k e mai criaI anid <lie lead ftal e. %t lait hi tend.% it%'cît

<0 o lie formation cot <le irisolti;ble tead su.l.îlie titi hie :Nur.mte of
alie tend. limniting fuirther .u<inn Il% it, insilatsing prutiertie%. Tire
î'lectrol>-te for flic tend storage lialtery i, (fias llie silililitiru.
acid. Tite proportioni utacid tao%%;lier is issuatlît du'te,'iîned b)
<lie spetifi- gZr"al) oftheli ioibinatiou4 laii% àsied fruiîi i.-z Io
1..

la pasted or Fatire <>pc of platecs test ltatl mliiiioni (1'h.;041 ;%
genierally tîsed un flic ipos<ise plate, .ii I;ttiarge (MbOI m <ie
tiegalve fate. Cuimbinattmntiis ut <lese oxide% or intier ci m-
liuîunds arc %ometiiies used. En 'noie lairs, batteries a1 li3xitiltd
oftlend malpîlate anîd lu'.-ud ,x;cte ;s uned. LeaJi ;o not <lie ont%
nsocial abat fi.'i5 brea ued ini forage î'urs tapiper antd z;îîc
boit) basing bren tned. balt, as tliu'r liaitorrjes Isa icteratcliies.
ed any marked %t4cce%% tomnmeni. *all> * <lie> %%;Il flot bc tliscti-sedl
liere.

Tite o.hemnical <liut', of lie sitrage balles) ;% siill, < a lal gr
exient, ii lic !.petiaiatite «lage. Tt, <lie tlîîisder *i< svould sem
an casy t.ask <o annlyze thie vatrini cîrnienls entcring lutin<lie
action before and after clharge and dikcliargc, asîd tlctiine <lie

atual reacirnons <ini take place. Wlien, liowrver. Ilie client
isi apîîroaclis tlie iask il i'% tonnd] ta b-s one of extrenie difrsctilt,..
-ci diflicuît <hai atter <5 or -- o vorare of ro:searcli :nd pcrsisieîît
effort ta itolve the probicm. il.iZ still, <o a large exient. sliroiided
in mvs<ery as to <lie real nature ot<fle reactioîîs <ini take place.
The difficulties werc exprce'nc.d by, Dr. Franklani flic following
ivordç: "The plîysical quxlities ofthe celîs arc capable ot very
accurate estimaie and iavestigaion. boit. wvhen you couac <o
attempi t0 w'ceraisî <the clîemic'l chargeç fiit occîîr in charging
aend diçciiargingz of a moragre eîl, yoil encoîîîîte r fornmidable
difficulsicî. Tite oeîilcr liaF no Mdeno it lî re di fficul tis. Notli
ing seems more simple titan <o determine <lie cliemical change%
<bat take place iun eitliur flie posiivse or lire negalive plate of a1
storage batterv. Il is flot No in orcali<y. Thîe siib.tancc. used
a% .ictisC matenisît arc iun filie firsi place mnixtire-t, and <lie mater
iais obtaiiied at flic end of lie ru'ac<ions are also: mixturcs, and
ilie-;e mixtures are insoluable in any reragent wliich doeiu îlot de-

suilis t1)1%. iltii. Tlicy c.ni îi lie sîli .:tllie% .amn ot lie 111)
jet t et Io an', Ipre'iq t solut ion iit. o , i lîa uta ri e 0<tl il
%r'ip* ate an<d luu<u il)' I lîir u'eiieit.' li.s stilI gio, tel aient-h1.
tilialîg tutau idea ni' tli! dliflituîlt ses in thle na :u' l ait exac t decter-
iiii:to jtîif t<ire miatu re t thle lucii aois iak iig placeu.
't'lie scarlier ida% o! filie :uctitîî tif tlie fîoraîge flatuter), were

soiii..wli<t 5.1 Mut.. Iait ilas s1iukeil ofth 1<', n le'is ami aut lt>
lisait àlixel tc I u ' uriiig 11p al q unmtil y t et'î vg' du iiliquimer

stiistl.taîlîgus lu I lie tîrtlia r Vo..îidtuît.r. Tlhe lirst i d.
filial e clîiinical ilcor' y %va, l% ini i, kîilo%%s a a h le a t t lîîuu'î gas
lihenry. ii.11iiely. * liat tule ;et Rive i.îtleu mal oft t lic eh....t il~ tI le s <lie
s'a.ter. lait Étant thi l 'o (le. tiiiilitsctl iii cil;i igimig <11 lt i l ai s o si ui.

îîon lit%, mix' gris .:uit h$' drt'gemi ga s, <lit' tîxgeîi ieiig hlît'î tt d
a-e I<lit i.sit jivi laiît th liclu'trtgeiî ai I lie <it'g.u tte t%%..irul live
t lit'> dire tsccliulu'uî l' 1li heet i rtodet The tis..-lî:rgc ss titl lie' Ilit'
iVV V t a î e lctin. Ilie ts i guts itîîîîîîaîî, iiit<lit- lti îî,îitî tir

ssiI ur. lit iluis tliçort' thle -%%allaient ; at'it sterve% ouilv tIlie ,îuîî înîse
t suc re:siiig <t' t'uîîduîct k ît (tut <lie edci ol, lte. 'lli i litort' is

Jahrî.1b>' Ille t.tu.t idont it uîiil'i reulîuilmes àhulit i.. .% tilts lui vtu
t roI> yie sttrbet tvet-ii platinonsiî eet trttle,, ;&titi tid s.r.tms uîl,'
s ults uuîihld tic utîaitiust h>' tue r..'uiiboii oh it, umtuitm i iitlî.-
chmarge. sthicrv:us<ite act <al t oagt' of lit'- fotrage liattetrt' is
abîîi sou tilts thuriiig Ille. grt.uieu' paî it ti ti iilm;rge.« If

ts'tai l eiec sr tIo hiusm i sout O lttler aciomn i liai iit're
ticc lusionl at Ilie e'ht-trudes tu actuluit tîîr titis extra stiage. Il
ttas :tlsti cahiers cd t hî;t actit itît tak e place tile lt'ct'ctu îcs,

ill ltit'gat 'ue beiiig reîuîcetlI ieti'allic le.u t iilt lise liui tclier.
ouittiyel Juîriiig chîarge'. 'l'i*tsec fi*ecis. teru' tmisribisteil <ti local

tir %vstei actuotis. 'T'tis littir> i%, h tilitee s<iII accepîiu liY
%ornie :i<ithinritiu's. Il ius, liosvt-s'er. îî10%s geit'erahl'l sr-iel

.%huliut i 88: lit'- dtouble suihlimîg illuetr% s %.îst% s .îîît etl, tarid
tilis t hetors, tt h iniiti.atiusa.uîî .t..J;Gon', despit iis uîc bt
tulitio.iiituii, ie agmioît gt iit'r.ull' . t edtt t Ntttt ~..rtiai1g <o,
ilîms tIlîetîr',, Nsiîliai'te tif le-ici <l.S0.)is fortdtit hott buîl 'eurrtît'
tluiranig clis, lia rge. bttiiiuit'lh>tlt i tsh u5 Illeî 'tililuit.lq.
a..iti (li,S<.,jtriil licileetc# raie~ and its rtp...euu i lii w.tr,

:t ;. h'u t'hi:rgiig I lie supihî:te titi <lic fiiegatist' cetitot % tîî a e-
duted tî soig', ii<allic tenud, and on tilt plosuîis'ti t's lî.roxitle tif

lt-:uu (.0j %%s tlit lise forma;tioni ot stuiliîîri.. ac.itl turait Ille s%%ale.
tIrawa~l ut tvctler tronfic ihelctiroIs t'. I'lit're. tîisligiiiiiig
wtith i <lie ch:r.ged t. oîîtiiîm, <la>' li' reîîreseaîuî hjs < lic tui<huis uîig

eqîi:t<iuuiis
For tlt- etsi fastl îai 1'. o, 1 îîSo. I'so. .11 ,0 , .
Foir <hle <îegu<ise plate . . 1'., i Il , t',, 0, Il ,0.
Ctîiihîilîiig îht' îtgatese li atlie ov 11e . 1'.. 0 . --If SO. h'ý

P. -O --11.0 + P. S50. for flic cluiirt' tl.
Il i, uhuite certauin, imots eter, t lialthei a, ti om is mait tus simpîle .us

!nitseitt darm e <le''quiatiOuis. but Ille) sermul <o retîrest-iit Ie uîet
ret'aiît ut ilit' aorîmal au.i filots tif filue baiatt rit. fi lhould li' Itnii
bered tiait ihu'e uiitiiiou do aloi r..'îru-srî file cataî<ire iii:iteriml of
s ite cedl, [lit uI', <tit urt s adIi um3ll elierisîg 1<1<0 t lit'l;%Iii 8oc
ac.' ti". Tlii imichiaues oeil' a %sait p.'ru. cassage of taise eh-t tr1 rilet
-liait b>' mîo îîîeanîs ;ull tif' iflic actis e iît iis.The aut %tin is, ftts.
<laiey etn nil 'umiigli also lic 'aid uaîur ii:<l,. su'flt i iinz ports-
t *s<&il umîa tl lu' aîs 1< hitijis Ilie ouiiijmi tif fic tel u*3i
.iiily a puri ioî< o! ilie tct15e <lilerial . tat ortt uîîî;ît.. I lta issu

iflit' t(te niieriul tt't e ruste c ittirt , onuied iut iti lu'.îul ilil.ute
it ssouldt betronie lion1 consdutcling andu noieî elet irtil;z.l' .il i<
ss'îltl hie uiilh0ib.lle i0 o tes..îe Ille te'll liait .mgin luarg- il.

W~hiei <hie pertixitl i% redisceti to attint la lit-r tot i. t'tihivt' ir;gil.
ail auiieiiou ilit ' 01 ll 'ositi c: teinte, aciti Uîî w<î tc, t-astuîtint. Tite
voltage' l'tgis t', tdrop %co as io ake fusrilit'r tlist lîargc.' uiîtcsr.

a is-toiîiulî'.r:<lily t-rdier.

Tirle ..'i:ruiug lanices, us stll)Istaulital',' tIe tt'tersc t <llu, hult
Ilît're eu.rtiis i I bc ni :îiglit differentse oir extra at Coni. .t', tfter

iikiiig ahI alltiw:îuce for resista<îce diont. <lit t liaugiuig %sillage .%
.onirt'thlig hîtr illait thlai ut diu la rge , aundt mLu' sîîuliitîî risu'- mf
voltauge as liset celI lutcomes chmargesd ai.ul %tititltit fat au <lic t . ai'

dksharg;- ss'uiul ct'te ici imîitlj.ie otie tumi hîtr iart g u.t.r au t''m
Tht: .mt teîi. 1ît Ltu ,tî rc sult i. .. îs u-xliltumi a il i huest : . .' tel

s ultage as udate Inî va riationi iun Ilie tîuîiîy f' I lit' sîilliliiu il. Étclot
niliàaiulue -lii-u.. c t Ime .ut t c ni.iuei ual. Il 1, %rt k mituismu

,.re.use in Jtt'isu t41 lit'r .~.irî' e Tliei. as, tumli)lltr.k -utmld <
fus itCl iluirig l..arge' .uaulS i .us.thîi.tg Jii.-i h . .9 î > m'

den'mt iliat4 flic Jcu'.,< .t u l<î'- ciîttrtsi)I ,it' g re. tti s'ot 1% %%amitlii
Ilil.u 'te nia icli . i 1 ale clu't titîe mt't tL, as hu'iî tiîtîsî'
iretàt s c tînpiete diff'uisionî ofi'lie hît. u' ict. Thme sîitltu'< rmsu-
ii t'l<t.ugc ai sise end ot slu.ttge raiîd <it' 'i.îîlduai t.1 .t u lit' n t'm if
uliclarge niglii lie ex,îlaisied b', fluc Jlerease <ail Iti'tîsit', tif' flic

.u, uit e fliersa t a lucsit .ug' t .î isciîg g r.t t> test rt'.utt st-uti.tîsîv
of Ilie cltItrolý% io n uîi. L..usc toit gt. i iý tt.se.sscth tt'us,i> îui ise

oiîer. W~liri lier film, ex;illaiatioui us Ntfliegsct ici a...tîut tfor aIl
varialiuis 'un <lie voltage 'us tat t',ircly t. leas.

A'nîoihler, aieJ perhialis atttire ulisliliet ur' tii .<..t uîmut fuir lise
rn. ei v< oltage ailic end tif' charge. 'us lit' fîîrrnuaisîî ot lîemsîl.
phluric. aciti 11, (SQ,),. Thii% Nu slihi)OCtl iii lit' lirtuiis ahlîit

lîý <lie sulptuion i504) t.omlî:nimg ws'ht Imlu.' ullirl ku a.ut in Illeh
abisenice ut îîîorc t%.uil.tblc lead t <o uitu %villa. Tis %uiibiiiuLmuit

'us ver) <instable and tlnàiis îinmediaiel, breaks cil), %tthie flic fol-
lowi'ng resîmît:

11,0, = l1, -0.
This assis oui', aira oist for ehc rite hi ? tîluage. bal ale ftur <thc

athiuindancue tif ox',gci îan n off %%lien fluc tell bruinc îîu utilhv
clîarged. Tite double suulpilatiosi ihieti, a ilîrieil b', <lit' fol-
lossiîg fact% . Tite îlîrrnîo chieniual rqîuitalt-iii' ofi ie t nubasiîu.
-albons claimed ivouuld juisi accouuît for ulic' %ollagte obîsurte n-i)o
tîlsehatrge , <lit' increase 'u lednsit', of clettrol',îe tlusrng shalrgo:
.- îîî decrcease dhurimig discargu', svlich iare w'ell k,îot' l'lictiomun.
and flic formaion of tend mllitiate Juinng lica1lib' ulperation.
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wviicis téeenas ta b. uncgsentioncd. The,-e tire aihe maorc impsortant
poaints ins ts,icst of tiis theosy. ctsici seents to thaveaiu formidable
rivai it tise îreoient tinte.

Tise efll"iency of tise %foage battery sas6 uîbttssmna'd b>' Iahoraaory
tests %sioder favorable citcuîssssîsae' os miats 80 ts 8.5 per cent.
sa 1. dosititrtb f ies exucrd% -,0 Io -,. li cenlt. itier actual

c'ommesrcial conuditions. Tii différente i%. dise tas leakage, to
lotaai action, ant tie teli,. fian tseîsg ke'gt mas lise besi comidit ions, anal
tut .everat olimer cauoe' usait octaIlrein ii sassborstery tests. The
iaisses occtsrring ini snrmal avciiî, iure dit uaid by Crosby anal Bell
as fatlasava: flot. tise direct tusesaue au liseting; ind, the
laisses due ta loala aactionf htte ,is tihe ..uiipouing jgria andl ah.
active mirial . ijrtl, tis'le Sa, die ti loscal fiction ins tise active
nîteriatl itlseif. 41t. tise laissa" aiu nisevers'ed chemîicai action.
Tise firai tisa he l0 luis, andalti.&'s bseas tealurea te quis. a moder-
aie figre ais assada'iai celii. Tise ..ecaiud i. siot a ver>' seriou% lo**s
is, .,feu di'sîga,, at' 11'. excea'il in cases4 wlsure ccii.s are requireal to

sissl ui ssateSaîirid f iaîcgira>'di'aaage.Thetilird anal
r.urthis sa u%îsl'ua tialyteiot foramabitle laisses. Tie aisird can h.
reisead l' %curise exteai b>' Nust>aisiion of tise adtite niaterial, but

ssaaritly t'u flot bie eianisateti. Il itu due targel>' te unequal
acrtions in tise actite issaterisai, sud tise nios rigial unifomnity ia
issaisuacituru wilt not lsravent ti-s.. Tise faiartis is parhiy due to th.
foraionuuî aif irre'.er'itia cisemical compotsndit andl paraly te tise
electrolyttZ iutusn' whiicis ;roduace free itydrogen, oxygKens ozone,
etc. Tiiere '.eems4 ta he no assetisoa of effectuaily iimitiig tises.
io'.sei. Ont*iaiitig tise C'R lo%%, tise. avateful losses have been
fosnd ini siaine ts ta be as hsagi ab t7 per cent. of the entir.
energy poit ita tise ceii ini cissrging.

Thse tiseoretical value of lead iseroxide liais been calculateal ai
4-4$ graisinsa per ampere heur, or approximately fou amipere
liasit" lier potinai. Asibuniing th. iseigit cf spotngy lemal on ah.
sseat ive plate so be equai te the weiigha cf peroxide on tise posi.
tive, tii avoulal Xive Se ampieee heurs lier pounal of active mater-
iii. late% tif thse laigseoit calîncit>' vet manufacturel do net,
tsa.aaever, give msore thanu ampre hoasis per pounal of active
maierial, afond as tise acaiv'e nîacrial fornis but (rom io ta 50 per
cent. of tise weiliit of ah. plate, tise inslpere hours per' pound cf
llte avili h. &bout tuirec to ,.eaem or eigisa an the belot commercial

cMiis. Tises.e figure% are comparable Io the efllciency cfoise iiteat
engin. calcul.sted from aise iseutitg vallue of liée froat. Tise>' ut-
gles Isle firent poissibilit>' of improvement, but as lu tise case of
tise meami eniasoe. tîsere sore maturai avio whicis preient tise coin-
tilde utilistation aof liais eeiesgy,.

The. Flectric Stairago- Butier> Company' nants lise felloaing
si..eful applications of tise sanrage batiery: Central sétation ligisa-

ing ; central station piower. trotte>' reigulalionx ; isolateal ligitiug;
stradi can tractionî: clectic luiconsotives ; clectric laosscbes;

a'lu-cric carriageis. elea'tric elevators; train lighaimg; telegraps
asial telotîhasme, anal man>' osîserii which 1 avili oit mention ber.

S'omt- cf tise~ application% avili h. dibcuisea soonewisat hn de-
fait, but before talaing up tiiese applicationsi ilt ma> h. avel ta

etxtf: s'uiC of the general considerations whicb malte aise ap-
-plicatiots of tise siorage batcry desirable or umaeiratble. Tise
%ltange batter' us tint a prinme tuover. l mitsi receive its
essergy trem soute other source, store iltoup. andl give ia oui
>ugain as rcqtaireal. Ilais. tiserefore. aso regards econosny, suitable
foii soe aises otl> in wlsia'isi asn icceive it* energy at saonte

tinie or place aviere energy can h. hiad ame cheap>' tisan un tise
aie or pilate tisat ha i% reqaitreal ta h. uNcal. Fer examusie, lu tise

centîral stattaîs bîac 'nlc piroducetl generally fat cheaper Ai
ise Itours of missnimum Jada tha iss nuiaxinuont. andl thi% in jais as
true for tise mns<5taiy fluctuationa a% faor tise aIl day losal curve.
For aise. tessins thse -.norage hataery is mol avell adapacal to set-
vice 3%Iserc .teadv contintious loads are requrl, excepa lu cases
wiiar, rilie euergy us% t-amati or a% reserve of great reiiabiiity. Tis
chias' of s-.ice i% beater ,served directi>' front tise prime mo'.er.
TIse use of a steant esigine dasrhng four houssa of tise day ho charge
a5 tstice bittucry cisich W- te firnisis ligisa anal powver for ah. re-
.siisig :a houri,% notic offert an econornucal olierAtion, isoaever

tusî ilsth nia>' bc. Ou the otiser hama.l, ie storage botter' lia
wellciiie atuJa le'd. Isaving soalden fltictuationn or cf >hort dura-
stin'. A' ,ingle c.e wdii illaîsarate ilis. Tie battes> instaieal
liaste Chsicago Ediison Compsany is ratiea ai 2.-,400) am "er houe'.
(tir n csglit iiuur tlis"Itatge, or ai tise rate cf 2,$8m amperes. l
i% , 1siîa %.aic ta "ya> tia gencrating machiner>' rateal nt

:,$o sîipee., nctaiaiaig boliers, engisies, (ed pump. dynamos,
etc.. c.îuîu Ile in%îll'd for le%%' muone' tsan ihiî ballier>' <'ot.

îBot wceea' tise generxtisg niacîsiner>' might safélY <'If>' 4000
antuieres (or ura isosr. protiabla not nmare. te baltery' us ghiaran-
tu'ed a uieliver a s.ooo aiileres' (or oise houe', a ratio cf z'»IJ ta 1 iu
favor of tlise tieirv. and fat more tisan <uscuagl Io overcomne tise
uifl'reice ai Caris cu'ss ;sonislie hatter> actualiy alces delisaur cou-

tâtierable msore th:uis s. gu'aarantred rate, reaching a..oo so aS..
oc amperre. (tir %sianri 'ncJ.

Tise ttses te sulsicl a bt'ttcry <'an b. appieal witS aalvantage
lie isceis >tatea a% fntiuiws -t tio carry thse peais ofise Joad
ai unaximisus isoirsa: sd. ta carr' tise ecolire 1oad ai minimum

;ou Yul. 1 t~ ac-equa:lizei ni resewrvoir; 4th, fer tise equip-
nient of anasex stii.. Tlac irsi cf tise ues i tise one ch!cis
is grnrtIl'vit or tise inom imiiortance iii illumninatiug stations,
imloti>' Isle (ausi$ is ofeu'.'aa'.,dratbt< imp1ortance lu ann> casées.
Thoe 1r1d a ndru ftsuatt (niras ea of abtI equisi importance in railavay
-^erla. Tise -«'osial t' naît iltsali îsad os iliais- %ide of tise Atlantic
mns t.ofinrcsînn loris sticunt pant.

C'ariig bsock ta partica.îar aplicaJtion-&. ce îill etideavor ta
pnaiiit ois snc cf %he wi>'- in siiais ise %torage batter' hais
aiadc. or si. making. iserf u..eful. One <'f ise applications in

msicha it lias stst witis undosabaejI succen'.. but cf %%isach ave iear
laitie. i. ait cosictn it i elicrApti). %V'ith grreht ccsîsen'atiîn
stuc teccaaî.%pl caiaipasiais tluig au% thse pf isiar>' batter y long afier

l flod been xuipet cedeal b>' the generator in aimosa every other
commercial application. Tise generator ifs not, however, well
adaipted Io ibis clubs of work directi>', except in very large equip-
mient. avisere the amouti of cnergy coaa.um.d is quit. large and
the extra cost of complet. reserve equiposent lu not prohibitive.
XI becomes, then. a question largel>' between the relative merits
ofthe prima'> suid tise secondary baîter>', And à fatis trial isait tisat
iii requireal tu eoitablisis ahe grent superioria>' of the latter in pra.
tically ail cases whoer. charliing current lu avaîluble. lis udven.
tage-s over the pritioar>' bati ry ma>' b. ofiateal briefiy as foiloavu:
Ilos firlt Col is 75 or 8o per cent. of that of aise samne capacity of
priniary bateries; ils maintesnnce, including ceai of cutrentfo
charginir, lo pr cent, Il usould b. added abat this il& the im.

potni item, au th. maintenance ceat of primary batteries pet
yeat' is fromt tao to tilme tiie% tise firiot coist, fluor sp.sce frons
a5 to aS per cent.. and far more utisfactory eperatios. la wouid

oseem bhat the utorage Iettery bas bellâre il a great field for en-

panion in conasection with the telegraphi andl what ban beto
aad'wigh relgil te the îelegraph in ina a large measure equal>'

truc for the telephone, for lire alarm systemuo, andl other similar
classes or vora.

Tise electric iigistinIg of railway trains front the atorage bat 1er>',
or with storage batter>' auxiliar>', cier. tihe most satisfiactory
solut ion ùjthe difilcuit problent ot train ligisting >et prosenteal,
but ha. mot alwaya proven the taos economicai. TQi method of
application laillonts lave limes. Where ah. ton is short or of anoa-
eraie lessgth, say front 5a ta to hs ourt,.'r batiery of suffilciett
fse to carry the loosda of fibe train tor one trip is instalical on one
car, or more ofien ha is sub-divided andl a battes>' plAceal on each
car. This btaiery in them cisargedi in tise train )-&rds ai eacisend or.
tiserun, or removean d afreshsbattes>'put ins place. For long
runs. of man>' houris, or perhaps days, this meahoal cannot h.
ueal except b>' estabiihng stations along tihe fime for recharging
batteries wicis are exchanged ai tise pointu. For tis clasof
service a genteratoir may b. installeal on th. train ansd thse iighlînt
current obtaineal directiv fromn it. the storage baaiiery acting as a
reiserve to, take ahe Joad whieis the locomotive is usîcoupleal, or ai
&Il stops andl tintes of slow specal. if tise generator is run fromt
tihe car axIe. For the mans avio reads bis neavupaper on thse
train, thse beiter distributiion of lighi by mumerou% elect tac lights
tnill filla long feit anma andl ahe user of the sleeping car, afier a
*bref experience aviti it, avilI soionder bs, h. ever got along
avuîhout ah. berais ligisa. One of tihe besi illustrations of grain
lightimg il. in fic, case cf the Chicago, Surlington & Quiascy Rail-

aa, betaveen Chicago and Mineapohs lise trains have
been Igisteal by storage batteries fo about alirte yearç, andl
they have gîven perfect satisfaction. Tise trains oreerred te, arc
said to, be tise finesi in tise woorId. Eacis car sn equipped with a
batter>', the haieries ail rwsning in paraliel. Tisey are chargeal
solide the train stands ai tise station ait esci endl cf eacs trust,
and no tiane i. toit by the operation. Tise trains malte one trip
diuil', which occupes 14 h&ur. Tise cars are equippealwiotisfrom
2S to 75 ligisis, ecdi according te ah. nature of ahe car, and cacis
berth ln ahe aoleeper bas uts frosted globe lamp. Tise expensie cf
lightimg ibis train lhas been a iatle $:eater tisan it would'isae
been witis oil or gait, but aise travelling public once baving be.
come accubtome a t ib qualia>' of lighîing will moi readil>' put
up with anything inferior.

lu ah. larger fieldl of storage battes>' aissiliashies to ces*tral fita-
tions, bois ligisi, powver andl railaa. w.e wilI Sud tisai tise deter-
mmmmng qaestson ilotah installation of such batteries is. ducs it
puy-vilt tise investusent ini storage haîtery >'ield a larger dlvi-
denal, cor ailI it ccii ahe station as a whoie to yieid larger divi-
dends; titan ah. sanie investimeni in getseraiing machiaaery ? and
aii question mnis h. ansavereal fur each individua mtatison. The
use of a baaterV as a resserve in case of a necesbary s4hut down. or
a* a means cf steadyiog tise bufss bar voltage, iW important, but
batteries are fseldous installel priascapali> Wo ahi, purpose, they
are inbialeal to, ean dividende. froom tise tas-gel> incçeaeil
number cf pliants installeal idi ah. tant few years, %ince the. sy2sen
hi% bees fairly teda, il avoulal seemr tisai aisy have succeedeal in
eamnmg dividends in a large mumber of cases. Alaer tIhe instal-
lation cf th. fisa baatery by ah. Boston Edison Company, Ur'. C.
S. Edg'ar. cf tisai conipan>'. mitateal ah. case whicis confronterd
tisent anal ahe ressuts obiaineal oconewi as fotîcavm: Tise peak
cf their lolad rerpresseateal se per ceast. of tise total load ait tise
lime cfomaximum, but ouly toper cent. of tise tot ouiput for thse
24 hours. Il became necessas>' to provide soose useans oi carry-
ing tus% pealc cf th. Joa oaveo te iucreasing output. If aitesam
plana vere inastalleal te carry ths se per cent. cf tise output. il
would require a plana of equal capacity avitis existing stean
plana, ti-e exis'aing plana carryang ah. otiser go per cent. vitisout
diliculi>'. l vis% fousiod tisat a steaus plant of the requireal capot-
cii>' would ccii $65.oos, a battes>' plant cousplete coulal h. in-

si lied for SScocoo. Thse baller>' a* iia*ed cis a gaarsantee
to h. kept in good working order for 6 per cent, per annum on
cost cf cetîos. Tise battery improved ah. Josad facter Irmatly, anda
it became possible te ruats h. generating aascisinery) at a Josad
neverlesa isan -, per cent, of théa rateal full lad. This, cf
course, redascel tise operating expense andl brougsa ap aise ce
ciencv cf tise uteamn plama. It has beets (oued b>' careful records
thisa ah. losses in thse boiter>' are otuet miore than four fold b>'
tise rediieced tosiss in tise geea-tatitag iacbia.ey, becaum of thse
isigier eff5ciency 0f operation *âhi aise liguer load factor. Tise
restIt, tisen, in ibis partiocular case, show Soaver finit Cosot, iccer
operatiasg expesoefs. andl a depreciation ai leaisi as low ast coild
have been obtaineal dis an equivalesa steain pat. This ap-

pear teh. airy tpical of ah. reuli b0 h obiaineal in mcou il-
luminatirog stations of large or asoderatel>' large capaciy>. Tise
load curve ia tisese stations bas a seak of »bsout duoato isikoiis is
quit. a larg fsercesstag or b tis oud, and cuidah i-s My «napa
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sively suid iiiefticientiy carried by stemmt genterating miacitinery.

Il is intelestinig tu nlote that the Doston Ediseon Company isow
lias four batteries iîîstailed, and ahat tîteir generating tilazihmnery,
which in of the best mtultipolar type, lias a rated cap.scitv of lesv4
than 50 per cent. of the toad on the !italien at the peak tif the load
curve, aîîd carnies go lier cent. of the total output of the stationl
directly. In rAiiway power stationîs it is nlot atone tite peaki thbat
need iooking after, but aNaic the muddeît variiations or fluctuationsv
wich sa ortl limit tlie output of the. generator to an average
f~ar beiow the raied capacity. The purpoose of tlîc battery in
street railway power stations is tu carry the Steak of tle tond
wlien it contes, te charge when the lond is light, and te take tue
fluctiietioi at ail timieq, charging atone moment and ditachargi ng aIt
tlîeîexto iliat theload atîthe generating machineryreniainsiear-
ly coil%tatt. Titis use in quite simnilar te that aiready deseribed for
illinîîîiiating stations, except ahat it a% neccssary te keep <lie
battery floating en the Uine duringi the wholc time il is
useti for equalixing tlie fluctuations. Ancather clans of
work quite différentt front titis in the tise of battery sub.sia-
tiens on lines extending a long distance from tue power stas.
lion and on whictt the drap becomes excessive at tinmes of
heavy Joad. There are geveral methochs of taking care of surh
cases -puttdng in suficient copper in the feeder ta kecp the voltage
,up.,instIalling separate stcam plant at the location needeti, the use of a
tooster andi separate feeders; fat that line, or a starage battery sub-sta.
lion. The firsi o! these terncdies is usually the mnt expenoive. lThe
second Cives the highest operating expense. andi the third, thaugh Olten
the cheasacat, sa nrcessatiiy cf vcry low efficiency. aftcn under Sa pet
cent. Without entering lattn the evidence on cubher sider. il in sufficient
to sa), that in rnany cases the battety offets the mail satisfactouy solution
of tht prolîlem. For <bis chs af wotk the battety i: genetally cannect-
cdi dircctly seruons the line witlîout booaster or ralher apparatus. It la calcu-
lateti for à voltage equal ta the voltage on the linte with the average
ltad. When the lc.ad is less the drop will lie leus anti the battcry will
charge. Mhen thc lban i- greater the drop avili bc greater andi the bat.
tery avili discharge. ohus talcîng nestr.v constant cutent ovet the feederç
ast ail lianes, the conditions of ma'cib..um cconomy.

-A rallier novel case of <bist ue of the %tornge battery is fouuit in con.
neci ion with the Broo~klyn ileights; Railway Company. On their Concy
IslandI lite traffic ks very hcavy for three or four monîhls in the %um*.
niuet andi in practicilly rail at oather sessons. For this service they have
instaleIW on sis freighî cars a large battcty whicb ks run out andi con-
nected ilut near the endi of the Une in summaser lime. When the season
is aver the battery is run b.sck ta tht station or ta any point on the line
where il avilI bie the 0,0:1 serviceablt.

Il is orien thoughi tit a hattery in on)y aprAicable te large stations,
tout a taitle enquiry avili show that vety bestelicial resisîts can o!ten hie
obtsineni in %mail stations. In Peekskill. N. V.. the .Street Roailway
Comnpany operates 49 miles of <racle, aunnming frein tbret ta five cars.
With tht five car actiedule the fluctuations are (rom Meo a 310 ampetes
At 575 volt%, -nr 178 k.w., Yet tbis lad is carriei an a 6o kt w. genetator,
with the Sîsistance af a battery rateti at t6o amperes for one bour, andi
a small diffirential booster aperating aufomatically. andi the laid on tht
genertar is practically constant ai about full land. Tht curve of Certes-
atar andi bat.cry toand ailI expIai> more ibmn any avords. Tht saving
in generator caliacity andi the increaseti cfficiency of operation will be
apparent ai a glance.

Befote ieaving the subject of central station batteries, il may bt avel
ta sketch briefly the niethonds of aperation in tlkese plants. It illuminat.
ing stations tht use of endi cell savitchesik aImait universal. Tht bat-
tety tetmrinals for a numbher of tht endi celîs (this tounber leiog as bigla
as 30 for the Chicago Edison Comîpany) are caruitti ta the swvitch.baard
andi conneeteti ta a set cf contact bars. A maving switcb or coantact
pie., connecteti to ane Une or hushar, travels aver these terminais.
thus eutting in or oui elîs as retquiret ta Cive tht requireti voltage.
Thtis arrangement is usualiy operateti clectrically afnd is semi*autamstiic.

A sv ilch ntust bc claseti by hanal, whicb starts tht moving contact ta
cut in or out celis as desiteti. This contact once startenl cuts out one
cell andi then stops, andi cannot le f-toppeti sortîes. If Ibis ectm is nat
enough tht switch înay bc cloieti agàin andi so on until as niany celîs
are euteut as desireti. Tht abject a! this arrangement is taprevent the
switch stapping on tava contacts andi thus shhun.circtsiting a cell.

For street railway avant it isnectsuary te have saine autarsitî meas
of regulating the voltage an a battcry. as tht fluctuations are se suddes
thsait no hand operateti methoti couiri ,ositîly answer the purpose.
Raibway gencratars arc invariably compaundeti. andi if the battcry avere
connecteti direcoly actais tht busbars, their loati woubd menteait directiy
as tht laid on tht systeni inecastd and only aggravate tht trouble they
are intendeti ta oavercome.

Tht general arrangement for ii clati cf work is ta uise a dulfeential
booster. This ks a genteratoar woetnd aviîh a aveale shunt fieldi and a
very strong series fieldi. The stries fitld is cannecteti in apposition ta
the short fieldi andi in stries vaiit tht Une. Tht armature in coninecter!
un sties avith the hattery and in such direction that the voltage gen-rated
l'y tht shunt fieldi opposes the battery voltage andi tht voltage generated
l'y tht serits fieldi assisîs il. Tht adjustinient is sa matie that whtts tht
laid on tlie lune is; normial <hl booster voltage avili bc xsera and the batter
neither receives non gives curtent. When tht laid on the hit folis.
tht voltage cf the booster in opposition ta tht battery trises on accounit
of the shunt fieild avcrecoming tht sties, andI forces currenit throagh tht
battery. charging it andi kcepîng up the load ont tht getteratoms When
the loati an tht Une aises tht voltage af the booster riaics, assisting tht
luatry voltage, dite ta the striesL fieldi overcanuing the shunt and the
battery diichargcr relieviug the gencrator of a part cf the lune laid. If
il is founti ai an y lime that tht batttty is discharging faster titan it is
chatging. a sliglit luin of the shunt fiteld rhenuat avilI bning top tht
shunt fieldi andi Cive tht lsaattt more charge and bring a slightly lurger
load on tht gcnterators. or vice versa. Tii airangcnient valser once
adjustcd woeks av.th great satisfaction andi regulates the laïad an the
mentor avith Cotent canstaney.

There ii ont other application ini connection with central stations
avhich 1 wisa ta mnention. I refer tn the ufe of tht storage battery
a% a substitute for the uiruai isolaied station, lin office buildings,

large stores, etc. The load ais these biliiig- i-4 tivialiy qîiite
large for a %,hart timte andi relativn.ly sntail iiiig tlîe remnuitider of
the day. Tite tinte of m:sxiiîînîiît lo:sd coiticides aits the peak;
cf tite central stations io.d, %o tabat <liny are tiiiprotltabie
customens wheri served iii tie utiisl iy, tienice tue i-solAteti
stat ton% are seogenterally iiîislitt. ily th i a o4 (f storage batteries
thete buildings may lit cnît off fronît tue station enireiy dsiriig the
liaurai cf ils htiaximnii lundi tue %toréige b:nttn.ry carntirîg tise
entire insad of tue building. I)uring the rcîîta,îder of <lie day tise
battery nîsy fiont on tue listes, acting 11- a nagulatntr fcar the eleva.
tors nd ciiargingc wieri aise station land l-4 a miiinium. ln aile

lianticular case tue iliniitisting caîtpanty wa-o readny ta fuiriili
poiwer fortiti4 teilioci at.4% cents pser k.w. heur. wiîenait iirice
for the îîsual tîtethoti aas 83ceit-1. The coai Of bâttenY avili c'ut
JUTfer ntich frot 1lie cot tifa xteautii plant wiiîla direct cnîiected
unuts, anti it ha quitte certain tuai tue outenatîng expi-i-es wotîld bie
le%% in mnîet cases, lThent would seit ta be mi extemîsive field iii
the larger citien.

I hart haped to taire roi) the Subject af atoragte battery traction At saome
ienth. but owing ta the lacle of time andi the length Ibis pa>cr bas ai-
rcady assumed, 1 avili disniiss it avith a feav aords. Tcchnically speale.
ing, the Mtonge battcry sîrct ca, has provedl an trotire sucettes. The
various dufficultirs titat bave lotîedto p front time ta time have been
satisfactotiiy settieti, andtiunes have opctateti for mantbs glring as gcod
service as coulti Ie abktd. Blut tht proof cf the pudding is in tht cating,
anti as these roatis have gecraily becen abandoncd afier a periti cf
suiecessafl aperatian, there is itut one conclusion, namely, they bave
net lieen a commercial succeis.

Tht automobile is nlot sa caily disposeti of. Il stems ta bie a settleti
thing thaI there arc ta bc automobiles, and quite a goond many cf them
in thetint future un the uarger chtocs. Shah1 tbcy bc clectrica or sorne
oaller kind, gaioline or stcsont? Tht points in favor of tht electries are
brieily about as follows :Entreîtt simpiliciîy in construction ant ipler.
alian ;entire ftetd)in front dang i o!explosion or lire anti frana amoke,
disagrecable odars, excessive ailanti ditt, etc., low calaeiating exuienses
as compartil wîîh herse traction in the larger citocs. The pointa
against tbcm in the cemparison art -. Grcat aveight af luttety anois cela-
sequent limit of grader that can lic aorcendeti ; large futtI cosI ; liait orf
operation taia certain radius froma tht chargîng station tu wich it ntuçt
returfi for a new charge when its supply is eshautteti.

These objections, though prohibitive cf tht Ceneral adoption of the
cectnic autum.îbile at the prcîcot lime, are niat se scrinus ag.itnat eity
service as avogîn at faut aliptar. Tht clectric cao motunt a grade of 12
pet cent.. mid this in as sttcp a«. avili often be encountet(I un citv
Street$. Tht first dost is net greater <ban th3t of horst cardages useti
foi City irivong purpoirs, wîîb) a jouablr ibrivig laram. Wuh the nîul.
tiplication of autuinoiles, cttarging station4 avili lia: cetaisheî ail caver
the larger chties anti avel nut intat the surounîiing c.îuntry, 5o tbat no difi.
culty avili lie expeniene ti n bt.ining a charge once they are in generatl
u.e. lIn spite o! the dîificuliîs in the ay. 1Itlîveconiidcra<,lec faillh in tht
ultimate triumph cf tht lchtric autamIilc in a sornieahat litîîîcd fildit.

TRADE NOTES.
Tht Roibh Eng'necting Co. arc building a 23o lhome ),owct engine fer

shipînct ta Calcutta, Inuix. Thetaorder wa- reccivet througbî <heut
reptesentatives in Londion, %eisrs. Dicir. Kcrt &, Cc.

Tht Central Electrie Cotijîa:ny, of lertagr la l'rairie, Man.,
have just instalicti and ;îlaedu in aptratimon a i50a ... va. S. K. C. tave
phase alternator. Tlîey contemojlti going inta the poswer buiiness.

Tht War Eigle Mfiniog Ce)., of Rosanti, B. C. have placeti their
cadetr illa tht Rloyal Electric Company for anc of thecir twnî.phaie 2o
ha. p. S. K. C. induction taro. Titis i: ane o! a %crics of matois
thit avili bc installc, lîy these people for ami powver Iurroses in andi
ah-)ut their mines.

Trit Moitn Eecttic Coir -ny- of Ibr.aoiîtoa asnd;lluttnville, who
hart therir plant titroyei b;. -c lait sjîring. antI avhr have beten operat.
in,- tnprailym -in-... la vc pnirch tiel frt> i the Ruya.i Eleciric Coi.
pany one 1500o light alternating current gencratar andi anc 50 ight arc
machine. Theit are in use at tht uîytraulic pasaver boute at illotn.
ville.

Tht Atlantic Grintistone CGmmp2ny. o>f i'rovitlcnce, R. S., Whîo pair-
chaseti tht grinstanc rsy ai Loaver Cave, N. .S., .s.uiîe minnth agi).
intenti equipping the quîtrrv vitla modern m.schincry anti largcly increas-
ing tht outpuIt. Tht power avili lv, supplieul hy tvo à25 horse pa)wet
Mtumforti boilers anti a 23o horst psower ciaî.rnsrs g ogm, avhîch
are being buiît hy tht Rab Engineering Comîpany.

Tht IVerth Witer & Eiectric Cit.. whe liavr bcen op-rating their
avater.çyste-n lîy ecciticalîy driven punalîs froîîî thecir lighting station,
.hiere ofhey have hiait a i5o k. %v. S. K. C. geneatar in oîpera.
lion for tht liait tavo years, have feunri il nccsmbtry ta increase their
plant batha for pisewr anti iight. andi have lîlaccni ttir rder vith the
Royal Elecitic Camîîany for oane of iliir 2m0 k. w. S. K. C. tava
phase genenatori. avhicb is beîng instaieb tri avarl in jiarailIc aith iacir
preîer.t eutflt.

Tht Canaduan Oak Belting Co., o! Meùntreal. have renioveti thecir belt
factory ta Bracirvilit. Ont.. having iurchawrcl the tanncry thcre for-
tnerly ouneil by %icLaren & McCoanby. Thiî tatoncry te eluilipet]
aviîh modern appliances fer turning out a supreiî.r quality of rîak tanneni
leather, especially suitalîle for the manufacture of leather hieltnr. Tht
tanntry antI belt factary avilI bc undtie tht management t( %In. J. B.
MecArthur, avho has latd taventy.eight ),cars' experience in tht Isusineas.

They avili conatinue their office at 771 Craig street, Niontieal.

Mta4srs. Fair &Sargent, of Bxacroft, Ont., arc aboti te puît
in an electric ligiti plant in that toavo. Thecy have lîlaceti their
carder with tht Royal E le-tie Compasiy for twvo direct cuirrent
gencrators, aviti a capacity ofaubout joo lights, aiseý thetiiecctssary
supplie. ur. Fair & Sangent crtainly are cntierpriing anti
deserve succeas in their venture. They expert ta have the ligliti.
lin operation l'y Cbrisinmas.
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NEW ALTERNATING ARC LAMP.
The accoinpanying illustration is of a new altcrating

arc Iamp, file iliweilors of which are Messrs. F. W.
Martin, !dation superintendent, and Frank Stewart, of
file H-amnilton Elcectric Lighil & Cataract Power Co., of
Hlamilton, Ont.

The 1anip -as shown has an octagoti bonnet, nicely
oxidizcd. The lainp is Icss titan 30 inches long, and
looks vcrv tîcat and attractive. It i for ordinary use,
such as for store tighiting. Aitogether, this lamp iii dc-
sigtîrd in ciglit difféent styles, sortie for office or ware..
hOîîINC uNe, hOIIII fOi factory, and sorte for outdoor
types, flic idc; bcing to givc a range nr prices in the
diffcrent styles ani finish. One of the features of the
lamp is its long life ;using a '~inch carton it is claimi-
cd a lamp wlvI hurt with safety betwcen each trimmisig

fully eighty hours. It-- is very easily trimmed.
The trial spring holds
the chamber .ight to-the gas check. To
trim the lamp this is
pulled down to release
the chamiýer and the
carbon put in, very
much the eame as an
old !.tyle D. C. lamp.
The lamp h;îs a carbon
rod whicli is used.on
accotint of thadifficilty
!sometimies totind by
îtsing a carbon feed.
An> uneven or slightly
crooked c;îrbon nill
not stick. The carbon
rod allows the lanip to
feed more eveniy.

The make of the
- lamp is simple, yet il

is strongly constructed
so as not to get out of,

ore.The carbonis
are controlled by a
single magnet coil,
which has a sheatb or
iron cover. This cover
both strengthens and
makes it more efficient,
and keeps the coil
cool. Opposite the

~se ~ magnet there is a dash
pot whicb ailows an

casy pick-up whcin the iamp is starting. The current
is :îdjîsted throux.ii a renctive coil, and the lamibs or-
dinarily are ;îdjustcd to five amiperes, unless otherwise
ordcred.

*rte înencgitlrb have assigned ani interest in the lamp
to flic weit known fmri of Brown, Boggs & Co., of Ham-
ilion, Ont., who already have filcd several orders, and
the cncottragisng reNults have warranted themn in adding
-an ;îdditionai thrce storey building te, their factory,
whicli is siearing completion, and they will then be in a
position in nmclc he n.and which is being experienced
for these ianîps.

AMALGAMATION 0F ELECTRICAL INTERESTS.
S'ego.îtaaîia% li.%%e brenî u0,dcr wa% flirorme lime lu%ýking te
tue~~~1 Ill~îia t~te C.111.11tan Ccner:s' Electric Company of Ille

naîuf.t.t.aî ci sprucrit oft he Ro)at Electtic Compsany ai
M.. irci-. INI tifflci aî,,,ne n ias tiets made. but il î%
t>IceJ ihat th dral 1,a.. bccn Jo-cd. lit ;III probabiliîy c,' ex-
ienso.e works of he .ailetr Company, ai vot.'. iIi
-Intitur Io bc opraid. Tlie i1t..tal Cantpan>) will devoie sil;
aZtll;nt.i ... %l>o th ligl)t uîîd powerhuqiness, thintcntion
being to ilecloi tic Chambiy ito..ser go j.- fuit cxtcnt.

MORE UIGHT WANTED.
MTRANo%. 83, 39<10.

On jug :..i.Ia .-

Nati.AanJ & Colîînpan> s . Persuader. l)oour gond triend% object
to. tlsra»îngà) a lile more iglit i% clic %ubijc~t

Vours truly.

TESTS OF LIGHTING APPARtATUS.
-SCIIOOL OF~ IRACTICAL ScitisCK,

Mîit r ELtxA Nv%%s, ToRo.s-o, Decemiber 4tli, 89o0.
SIR, la1 ),Our la% ssie on age' 207, there appear somte cent-

niteit ont IlStreet i.ighting ilt Torontto" wlîiel bear speciat refer-
ecflC te aI scr;e or tests whieit WC have made ai flic Seituol of
Practical Seicîîee, for the city, oi) Illte varions appliagices Offered
titiler %ent.ier Io lite c1ty for 5l4ree' Ilighling, anda %0 Our reports on
the tests. %'oi su>' truly thit Our taskc was flot art easy one; and

iedoubt wlîeflter ils a %hort stategtîent i l ipossible ta explairs

,lie points itivolved, but as %omne of Ille contments ils the article
relerred te %cet rit -o pu the question quite fais ly, ive wisi

liere tu rerer t0 timer». Thc irsi portion of aur reliort gaie de-
tailed inforrîn.tsan wttis regard ta te liglit obîa,.Ied front eaflt of
tlle nitifcen different appîlianccs, and ils distributioni ils tite var-
sous directiotgîs, ,lie suppilemenitary portion was prepared ils orties
te ittect flic requireiet tirofa coniparioît betwceti Ilte illumination
of trne streeia aîtd the cost of the saine in tîte caac of catis illum-
inlant; il was not intended te bc contidered sep;îraiely. Refer-
ring te l'atlaz treaise oin I ndtustrial I1'hotonietry, wiîth Special
Application to Electric Ligliting." tranlatcd by l'aiCr-,on, page
294, WC find lite opinion giv...n. supported aiso by otter auîlîority,
ltat ili the liglitttg otf large Opetn arcas the anean illumintion as
well a% the ttittîtîtiurn sltatld bc ticket n m cogîsideration.

lîn lte secontd portion of our report we htave dette titis, site first
coluintn, fle price lier candle poswer, giving information as t ittais
illumitination., aîtd the second the co>t lier tile Iiglittd lip ta a
given miînimuttî of illuminiationt. Comp.ired in tîte latter waV the
restait, must naîurally appear les favorable to ai! itigî c.sitdle-
pow.er laiip, for subdvsatof liglit itecesaariiy ituprov'c. Ille
nminimumit illîmiatiogt. Also front titis poit af view itli a: c ligt
ili Ulider Ilile disadvantage tal te r4ay Wticlt is effective att Ilte
roadwaya:t te point of il% leabt illumnationt (%oiewte- nieur
so degrees bclow the horizontatl, depertditîg oin ste distanice t,-
%uitd betwecn lumpils> i.% of coiip.ir.alîaely iaw îinlenisty. On tise
allier lîund, licenac ligltt maltes an cxcvlleit titowtîîg ta the firNi
caluntît (casi pier catidie). already rcferred to. t secitta nat ut,-
lit. ly thal tîte-e i'.ures nta), appear "* colis radiclary attd siiicad-
ilîg,' but lthe fa*ct is iltat th libulîjeci is Iby 8to clte.«tts simlple, àrtd
itere is ron for con,.tderatble dufference of opintosab uIo thte
lîratter mtetlîad of valuting street illuminationî.

Referrinte1 the Ili)ydrocitiboib lanmp %villa .peciai reflc-ctor,'
àlite riscle sitte%, -il %cett strailge tlt:ît wlîile i lthe basis of
rosi pier mile sucli a favorable siiawinig is nmade for lte tydrocar-
boit iamp witit %peciatl refiector the co..î of candie îîoier sltould
have becît antîtted in respect to tItis îîarticmtiar type of appartîts
ancly. Titere is, however, notiig sîrailge about titis omission;
1lite reaioit titis test was aaked for waq ta determirte the effective-
ne%% of the reflecior for ils purposle, a malter futly descrîbed on
page là of Our first report. .To determine the "lcost per candie-
power'* the mtean itemispiierical cundlepow-er would have been
reqitircd. This would have necessitated %everai hundred more
settings of tîte photometer and htave invoived muet, extra work,
more, lit facr. titan lime pernîiited. Tîte value of the quaatiy.
however. canniot be very different froms ihat for the t'ane lamp
wiitaiit thn refleciar. Agaiît. il is slated thitr "-it 1 unfair te cal-
culate en iti basis of cosi per mile of illumination, pariicularly
witi lte apecial rcflector wltich îbrows most of the iight in one
direction. ab moit ai te ligttts on the %treets of Toronto are on
%treet corners and diffuse fitglit nortît, seuilt, casi and wc.t."
Tue iamt rererred ta wa!î offecd as a tentder for loti candie
power illumtinatioils competilion witt te Cont>umer*s Gus Corn-
t>tny. Orihe gas iamps now on the streets, nuntbering -%bout
96o, ot> about anc-quarter are nt Ntreet cornters, so that the
que-attan or the allowarce for strcet corners in the case at thesie

tantps is of mutAi less importance titan onc would bc iead to stip-
pose frons the mtatenent quoled. Tite statement cart perhaps,,
faîrly be uaed of lte asîc tîghta, of W-hiclî WC tinderstand tctat about
îwo.itirds are on corners ; this, of course, gives ilier» tte advant-
age of l.glitng tiv., extra 5P.&Ces un cross btreCls by means of
two out l'if ilirc Iampils, or altogether five -spaces with tiîree lampa%,
thîts reducang the average coat per mWe te 6o per cent. of whal 'il
wçbutId be if glane were on corners. Titese consideralit"i. as weii
ai, Ilte faci tctat if ights are In bc piaced in certain definite Pest-
tien%. lis ;ny case flite toal cosI ts proportional te the price of a
single light. are so obvious taI we did not consider it stecessaty
to mntniont ilhem.

A~gain, WC fitid i stated tai "anotiter pecttiiariiy of te report
i: ihai tîte point of illuminatiotn ai witict te tests w;ere ntade was
te mininitint for lte electrie ligt and approximaieiy te maxi-

muni for the gas liglt.- Titis statement WC conider ta be par-
ticulariy tînfaîr ta our report. împlyang as it docs lIt We sîmpty
made teals ai one point oit lte tascif, wviercas thte values given for
ecdi of lte flirte dîfferent arc ligitt tests for the mean bpiericai
candiepiower were obtatned fror» 6 points eactî, and lite men
iteniplier;cat trom ro.

In li,.. f rat part ot the report aise the values af the htorizontal,
thte ni ixinutir candlepower, and ltai so degrees beiaw site hors-
ZO-tît.1 are --taled in cach case. Fuiriter, as in site tact that te
ray whtc!t stke% the grouind midway beiweea lar»ps (and ihere-
tare masSl tie oses] tn calculatng tc minimum illuminîation on the
%treet) is but a poor spedimen of lte rays froir ait arc lamp, îvhilc
il is iîraciically of the maximum slrenglh for a gas or mandle
light, that is. a3 meniioncd above., impiy the mistortune of the arc
ligitt. Finally il is %tated tht 'Ibis extra and increxing liit ai
evcry oîther point thans the maximum wa& flot taker n mb account
ai all.- Now. i% i'.. exactly what wasi taken accouaIt of in the
adjacent colur»n, nar»ely. "cot of candlepower.'* in which ac-
cout wa% taken of aitliigbt deiivered below the horizontal.

Vours trul>, W. H. ELuIs.
T. R. Rosllîtaca.
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llranch ofice of tticCASniAS- Fi.xcrtMicAL Nicws.
listperiat Ituil.ling.

MONTREAL, Décember 7tm, 1900.
Tite late street car accident on Guy street notiti (Cote de

Neiges Hill), caused b>' <le trolley cotîiîîg off, could hîave beeîî
prevcnted b>' haviîîg air brake or some siîîilar equipnîent iîistead
of hand brake, a tlîing absolutel>' nece.%sary- on long hisl of titis
sort ; furtiier, by preventing (lie publie by sorte means or othcr
front crowding on tlie back platform until the front niotors are al.
most lified off filie grotind. One thing, lîowever, miust be remei-
bered, chat lie Mlotreal Street Railway Comnpany werc forced to
build tlîis line, by our woriîy cit> counicil, agaitNst <licir prote.ts.
The lise i4 onl>' tu accommodate a very fcw% personiî on ai days ex-
cept Stinday, %%lien the lise is better patromir.ed by people going
to flic Roman Catholic cenietery. It is higlîly probable tchat tlus
line dues not pay expenses.

The elections have coîne and gene, and were not of especial
interest Io tlie electrical fraiernity in Mlontreitl. Tite oncly poinit
wliere <lie> are oflconsequetice is iii custonis duties, and tlicu,e
have becn badly amuortcdl under botit regiîncs as regard% cîcciri-
cal rncrchandise in gcîîcral.

WVe lîcar oftice nunîber of îiew cars wlîiclîftle NIontreal Street
Railvay are going Lo gîve uis, and of filie ;îdditional liorbc*power
purcbased front tbe Chanmbly Company, but wc btill bang (uis like
flics, and the oId jolie of I tlicre' always rooiv foir une more
stili stanîds good.

Wlîen we read on page z t of your November issue about ciuy
clecericiati L.. J. Muorganî, of Kaîisas City', ive bMoîtrcalurs cati
sympamîtize witlî the lot of ouîr veter.in ciîy elcuriciuîi, hMr. T'.
Il. lhadger, wlîo îo dotbt lias as mucli if uîot mlore to put ii> %% cils.

Il inîay interest %orne of the readers Of flic ES.ECTRICA<1. ÇN"W

to ksîow chiat tlic %)>leteîs of barb wmrc on top ofpoiles a%. a tirolce.
<ion agaitist liglittnî:îg, described cii page 205, %vas iiiuse beiweeni
Monîîîîurcuîcy Faits auid Quebre long before tlic Chaiîibty itaji-
miîssion was in existence. Il unay have différed iii detaml, but tile
principle insolsed %vas tue sanie, and liarticulars as to lts efficary
Canstue doubit be proctired from MIr. Louis Butran, electrical eîî-
gineer for the Quebec U:glit and Plower Comipany.

Tht-ce Winidsor cers, one wvitb a %viite iamp, sccond wvith a red
lanip, and tliird witl', a greeni lamp, wab a boul-inspirimîg siglit sie
othcres'ening. The lamps are 4upposed to designate <lie li 0,
but posbibly the cffect oftlie elections accconts for flic reu litnge.
Double truicks to cyrs as a recent noveit>' bere ; in fact, if <bis sort
of tbing continues we miglît possibly expect a S-eat inl tbe cars at
business liours in <lue near future.

One wbo bas tried te open tip business relations witb fit-ms iii
Great Britain states that be *1gives it up.* The dclay- is sinîply
out of ail question ; <lue order, be il ever sO urgent, is numbered
ait'd hung on the fyle to go ibrougli in regular order, so cbat iii
spite of the lircferential ariff orders gotloi lie Unîited Siaies. This
us not as it sliould bc, but filie fauli does not lie wiîha Canada.

One of the bardest picces of luclc was the breaking of <lie dauit
ai Clîambiy. To add te it, the f-Dilowing day, wlien nunteris
temporary circuits had tu bc t-un on the pales by the Royal Comn-
pan>', %0 as to counct svith tbe Lachine Comipany*s %tib.%tation,
where a Joan of u,ooo lî.p. had been arranged for, tbe weathcer
wa% mnagnificent-raiîi, snow andl freezing following each otfset.
Again, before ail sie iemporary arrangement!, were fully Crm-
plete, along came a wind stormi Of 70 mile.% per lîour violenice,
blowiug dowis a number of important poles, the pruperîy of lie
Royal Company. Aliliough other couapanies willi oulside wires
were more or less damsageul b>' the wind, tbe Royal are es1îecially
entitled te aympathy landes- tlic circumstances. Ibeir outiidc
corps of linemen have been at it nigbt andl day, and il speaks
volumes for <he-m chat steam was got promptly in tbc reserve
station, lines connectcd, andl incandescent and arcs running as
usual practically witbout intermi-ion.

Il is rumored chat lise dirai wbereby tlie Canadian Gecerai
Electric Company takes over the manufactuIring departiment or
the Royal Electric Company' is"I un fait accompli,- aîd why not ?
The Canadian Gercerail have croomr andl can do iî, tbe Royal Elec-
crie want room for eit<cnding lightiuig station facilities, and wosuld
get it. It would seemn a good move for bath parties.

The Electricai WVerkem» Union is tbe latest ihing eut, andl they
assure the tradte chat they do flot anîend te counitensance I*strikes."
Wh'at about the one in Ottawa ? or bas it ne connection witb tlns
ucdion in question ? One <hing is sure. and that is cbat altbouigb
the tu-ade in Muontrical seems <o be jealous of orme another, if any
sucli praclice %prings up they wiil combine for inuutual protection
in that direction, and flie -Itîike can have but one endgng, i.c.,
dis4astrou-i Io <lic employees. As the winter bere makles a ver),
duli season, even if successfui in a s.ummer strike, the malefactors
coulul easily be weedcd oui whcn <lie proper time came, and the
cempanies general>' notifieul. The Ilwalking delegate," (if we
may asçume tbis as bis stb) wbo leafeul around the Balmoral
botel for several weeks lasi surmmer estabiisbing ibis union, must
have bad¶uis exp.Jnses paid out of the pockcts of wiremen, etc.,
who could iii afTord dues for sucb put-poses. Firsî.ciasi wages
and ail round work for the year are casil>' procurable here by
thoroîîgb, reliable and steady- wiremen, but rarely do we find a
comnbination o!these<lîreeessentiais. Let be union bring up tbe
standard of the men and wages wiil rise witlîou< effort on their

part. Soiiie of <lic su calleul svirviic Iere, wsoîmld îlot lie ticerateil
in f<lie Unîited States for 24 lîcîîrs.-

EivRhNTs AT %IC<I.1...
l'le firt siiecîiiîg ef I lie àMeGili App1 lied Scienice Sot-iety fci <luis

sessuionî was lielul earl>' iii Novcî,iur. A letuire %vas gîveit
b>' Mr. McNatî, enigimier (i' the Victoria bîridge, in wliiclî lie
enuîîuera<ed <lie difficilti- chiat were tîîcouiîtrcul iii buîildinig flic
bridge and lie mieans chiat wec uscul to livercoîiie tliuî. A sermes
of advancedl lectures fur du'nîotistratitciî ii the labtiralories anmd fuor
gradilaies generally bas lieen araunyeti fet. The fur%'.t f ilwe
suas gms'ci oii Noveiiihcr 13011, %vleun l'rol. îi'tcOrtcrtl onck <i

Discliarge of Electrcmîy ilîrougli

AMERCAN SCHOOI. 0F CORRESPONDffNCE.
Tu Aîeiuai eloc f ore-pmîlcîcBostonî --. h la%

recetly auldeul ,r île% istruiutrs <c ilsl staff, til of ssuoi ire-
tcache-rs rit Tii. Ma-sacliu-ietts liititiitLe of Tecliîlogy. *rhîc-.
-ire: W~illiai S. Newell, boilers ; Jos~ephi C. Riley, miacimne
dlesigni -. Valser S. l.'uiaiîd, %fstin igimîca ; atîd 1Fr.-.;'k IR. Swift.
clienistry. Tite Caoaiaîî mnitere.s of Ilue sclîool aire iiesuleu
over by Mr. R.. Il. Milier-, wm<b lieauhujuiarters at 1-tictt Ilotlîsc,
Toronto.

SPARKS.
'lli construîction of an eleurtric r.iilwayt Ibctwc*î lie village-; of

Schîonîlergnd 1-oydhtwiî, Ont., issut< bi-ail t%>tlretl fact.
Steps lire unde way lookiiîg in Ille iirouhiction tif flic eiclrie

liglît iii W~eymou i S .. Leadînig cigizciîs have aigrec u c auke
20 liglîts. t
It il. rumorechatl.t NIr. J. A. Slîibley, tif Ni.sv Vi kI ha% maiull-

-li offer for fltgreirclîas of <lie electrir -treet cr:ilwliy %ysieni (if
Kiigtoli, Omît.

The ci<y ccuiîcil of Torosiîto is desiroîîs of c.urrepjoîîuiîîg ssitl
îîCrmuins iiitcret<cd iii <le forrîîaticîî of a coiîpau> il) >umilul à )s
sent of radiial Iolectric railways. e

M.rtsF.. i larulcuî & Bairbear, Whto arc! at thliu~cailtif Ilie s% 'tuiIe
<o buiild ail eiec<rie railsvay fronti lhuîgllloli to lIisickOît.,
hâ.ve hleld meet ings iii sesct-ai iiiiiiîalii ies rtccet hl

àlr. Geo. Nlcdltstcr, of lloîîgdeOnit., lias it liîasîd a
%mîail w:ster pîower andl isitenul-. Io gcieLrate etîcutrie; îaive su bu,
u.seu in coîîîîcctmon witi [li' %asr.uîiiilisig cicr«tiio-.

At a receuit mueeting of lise tomis couuscil of St. Mai-.ty,. Ont., il
waus decideul to engage a suilirmiiiderit, elcctrici;ai..titil irN.tiîîî
second eiigiîîeers for flic wva<erworks.id clectrie ligiit syteiii-;.

Mr. C. Beek, tîresidemit of Ilile citîgîihei anid Iiidlanul
Electric Street Railuvav, L.iglît & 'ouser Compiany, us, agaiu Lors-
%idiering <lue preject o! ail electsie raihssay betwocii Midlatid aîîd
l'eictang.

Tite Bell Tclculiue Compî<any are cxtendîîug tlir steuin frontî
Lliuebec eattv.rd. The im. lussejîî-t opctîcd ait exchauuge al l-ra-
servillc, and are catnva%.siuîg other towits amnd smll;tgcs svmtl <ue
saine object in viev.

Negotiatdoni are agaius -.-.id <c lie utaler waty fur mte s-rtîu
,/jof lie Mscro1iolilu cletîrtc raîlivay b' filue Toronic Street 1RamI.

sua>'Cossipîauy. S<uuuuld tîme du-ai be corîcluulcd, t ie veiiotî of < lie
àMetrololuiaui toaci nia>' bc loolccd for.

The Lisuoseel Elcîric il.ib. Conup.iny are cuilargiiig anid re.
nuodelhuîîg t heur huver biouse anud iîitailitug a uu*ss eiisie tîî;uuîuî.

'~facrurcul lu> flic Geclie & NI4Ctill(icli Comupanyv, of Gah.Tte>-
prOPOse %lippjîlying picsser as svell as Bighi.

Mu-. MI. F. Beach is cecing a <emporty m oodcii biluitg .u
Iroquois. Onît..- ii wllicll lue uvîll ilisîallai clect rie pilanit fuir chu-ru i.

V isîg luis utill. li the sprisig il is lhi.% inutention te erect a -.fosse atid
brick power îouîse, in suhici lic uuiay hîst.îll «t planît fibr luglitiig
lu po.%es.

Tite Royal Elc<ui. Coiipamii lui se uciibusuJrel lguur tlcrumuuul
te close doun ther clcuîriu luglît plant .ît Ot.ullit, Ont., *îîîd ire saml
<tate %nuade averba-l cITer<o exp)endlSîo,ooo iii exteniiuiig flic
plant providing <lie muinicialmty will guve afratnclitie for a îuuuîuî.
ber of yearli.

Tite Central Electric Companiy batve suibniiullc alenîuulr for
lightiig<he strects of Ilt îcusu of P'ortage la P>rairie. Mais., for
fie next seven yea-s. 1< lias hcîî Ntiggested chuat <hue towuî
inaugurale cisie owneir.hip, lut il is pirobablle chiat lise ciTfer of Ilue
Central Electric Cumpan' wili bc aece1uîed.

M r. J. <eit hi-FiNlie-, cf filie Irii.h Col umîbiau Potilauu Centralui
Company', Vancouser, lias orgauiizcd a coiuliuiui> cf .Auiricu
ca<iiahists se c-tabli!hi extenlsive ccuîîcuîî ssrk,, rcar S) (fie%. on
VTancouver lsland, in 13rii-. Columbia. Tite svorlcs 55,l11 .8;e agi
ultimate capaciî> of 2,00e bat-t-eI a day, auîd iil lue operîîe h>'
clectric power.

Tite Brantford Elettris, & Opier.ting Cotuîîu;îiu>. %%nlic) have
been cperatiug a iSco k.w. S.K.C. iiua.t.imuic fu ilie pa-. ISSu

Vyca-s, basc fomnd l ncuess.ir> su. ini, rc;ise tueurt ,.Lis, ity foui boih
liglut and power, aud ha.ue jiu-. -,t.artc, ;r au ,dtuiio.ît to k. w.
S N.C. two-pha!be gencratir fuurîuslîed ilîccu b> lime IRc>.tl .l-
trie Co., Montreal. This giveu, iieuin a lcal calua.,ci> of ncarlv
6oo k.w.

1 t is undersîcood chat fegoltialions4 have benil iîractcall- com-.
pleteul for site îuîircliae by J)eanc & Shiubley, o! Neu- Vcrk, cf Ille

,/electric street railway, elecîric liglimig, and gui.auilt- cf
<lie City of Belîville, Ont. Tite iiurehua-.crs aie to catendu I<lie rail-
way, Io reduce the cosî ofb(rcet Jehinug <c) S('s pet- fllitî lier > car,
te lower <lue price o! gas 25 cent% to S-- juer îhucîs,.îui fcee, andu te
bupply u,ooo hiorse powcer for manufacturiiiZ iut-pose%.
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SPARKS.
.Mayor llotistoti, t Neltion, Il. G., is iidvocatitige lire inamlla.

tlion b>' sime town of a mnimicipîal elect ric liglit ilansî.
Tilt electrie ligit pîlamns ail V'eimtid, Ommi., owned by Mfr. C. J

Page, wn'm talt> ulemtroyed b>' ire ort Nov.-miber 26mbi.
?Mr. G. E. Kidd sîwalks imoîcfmmly of sime îroispecla for lime romi-

%lrutmitim of an mieutric raiiway betweem iirockville amîd Ottawa.
~Mr. J. F. Webb, otif iimîi Micim., i4 lpranmoting a %citie for

lIme eumii..,mcîion vrian eleiccrie raiiway fronit Winidsor to Leamitîg-
loti.

,file corporationt of P'reston., Ont., laç comiidertîn lime adviabil.
mily of purcmn%img time elcl rie ligimt pîlamnt owied bv Wrn. S. Femi.
%%ick.

The îowî uif Oxford, N. S., i% iiai'ing a new systen of elec.
trmie ligitîimmg, &%timi wiiI do awsy wttit t imei r old planit, whici is rugi
imy wmmler houa m-r.

The St. Tmomias SirelRiia Comnny,o! St. Timomas,, Ont.,
lire comiaidrig Illme extellisotm af ilicir rond to lime lake and in
otimer dimrctionm%.

l'ime Prmt Na 'as%. Goal Co. bmas ordm-rcd à 1%o lore pîower
emîgmîme froni sime Robti Emngineering Company' o ils nmines nt
Feintmmm, lit il mai Columîtbia.

l'ie liigerxoil Plowcr & Elcctric Liglit Company have reiewcd
ilmir commract for iighimg Ilte lown ai Inger.%oll, Ouît., for am fomr-

' îimm ternmi of rive yeanm
llie City' Gouticil ammd time I4oard o! Trade of Nanainia, B.C. ,amemmkimmg joint actiomn to %ecure lime construction of &tmi eicîric:

aiiway t0 time E-xîeniomi Mintes.
Thme %lhop% vt lte Grand Trmmîk raiiway at loint Ste. Chmarles,

Qmm.. aili bc ligied evlrictilly, time Chianîbi> Natuatmrn
comiiany mimppiyimmg I lie curs-rmil.

Tme Ontario Goverrimmîcm us bLimîg îrged tIo intail ami eiecm1rie
lîgi lamts imi time Parliamcmmt Ibuidimmg-, Toromits,' il is cmalîtedl
mimai tue scce,%it.ry planît witi coI aboutî $ti,ooo.

'llie lmmtiîmte for tue ItIissli, Btramntford. are imslailing a lwo-
lmaeK.C.S. nmotor- for power imurîmo.sa Ilme curremîl bcimg sup-

îii b>' lii! Bramntford Eicctric & Cipcraling Conmpamny.
I)m. Timomiiaomi, nf Cavsua time owner of lime eieciric ligiîting

pmlansî ilàtre, and wimo!.e power bousme was deslroyed by fire %omne
,ix ssetk.. ago, us rebîiiding. anîd bmas placcd iis order witii rite
Ro% ai Etecîrir Commiaiy for a 750 ligmi aiteraimig cmrrcnt dyna.
mmio, witlim th e% rt.

M r. George Sniiami, or Guemcillim Omit., is repos ted ta hmave %old
mime rige ta mmmnmufacture Imle Siemamî fende-r im time United Sixte%,
rcecivmmg iliretor a immnîp Mmii anid a royalm>' on cacit fender

The city of Victoriai, H3. C., recently received the foliiowing
lcnderis fur an eiectric liKImtillg plant at tire waterworks lîuimnliig
m.talion: Marine Iron WVorka, $c48 ; I. F. Smmrtevanî, Bossons

Ma 9,#9 ; Canadiani Geieral Elctric Companiy, Vanîcouver,
S8oci, $8ýjo ammd $38.ç-tlirce bids; 1I1int01 Eiectric COniaanY, $475.

Tire Marmora Electrie L.iglîî Company have qecurcd an

ltydramilie power fromi bMessri. i'earce and are imî!ot.ilisig a mooo
liblit altermiaîing cmrrent generator, wilim S.K.C. transformer!" etc.,
front sise Royal Elucric Company, Momtremi. TImey expect t0
be in operation before time extreme coI4 wcather sels in.

The lieit T'elepmorg Company have, îlmromg lime local manager
at Gais, Mir. J. N. Taylor, imstalied al %cvem stationî warebou.%e s4ys.
senm for Cowamî & Co., a rive station for tire R. MeDomigai Go.,
atnd a four m,îatiosi for tire C. Turobii Co. l'ie work iii connec-
liont with time in,,îaiiation was donce by Nir. Mcllugm R. Poixon, of
Ille cOmI>aty.i staff in Fiamulmion.

Tire corparji «on of the town of 1Pstrrsboro, N. S., have takmn
tilt the municipali lighting qumestion, amîd have placed titeir ordcr
wilh (lie Royal Eiectric Company for ane ço k. w. S. K.C. twoi.

phas genralo, soo ligimîs capacit>' in tratnsfornmers .and
wiring supplies. Il i; expL.cied lisat lime plant wiil be i olmeration
b> time firit oftirew ncw ycar.

The 13erI;n Gags Commpany, of Berlin. Ont., have rencewed tîmeir
contract for lightinig tire town for five yc;mr. l'ie new contract
cellîm for an ail nigiî qcrvicc. Tue conipamiy recently in%tailed a
iew Hail dynamo, andi are tiiig tire late.%t type of enclomed arc
lamiip-, wmicm are g;iiig gond satisfactioni. Tlîcyiiave forty opemi
a-%d forty enciosed are lamilîps.

The Edwardsburg Starcli Company', (if Cardinal, Ont.,
wlmose large factory waq destroyed by fi re about Ilîrc months
ago, have entirci>' rebuilit the îîremiîis, ammd are imstlliing a coin.-
plele clectrie lighm and power plant, coni-,îiuîg or two jo k. W.
S.K.C. generattors., tviti mwitcilioards, traîstormieri and i mîotors
coniîlelc, niaking il one of rime ialte%.iiimtd miost umîîtodaîe piants
i Canada.

Tme corporation of tue town of Newmiarket, wlto four ycars
ago undertook time opgeration Of lime CICCîrjo ligmmig IlLIamt for
streel as weii %mx comnmercial iightimîg, ammd wiîo atl isait ine ini-
saaied a comîiîmietc up-o.date plant, consistimg of slow %peed con-
denNi ng cngimmve S.K.C. generator.%, anîd Wood arc dyniamo,
hmave founîd il necceM.try imi order 10 keep mit wimlm the deiamd for
addiiomial %treet as weil as imîdoor liglmîing, 10s iicrea%.e iliei
plant, and have piaccd liheir ordcr witm tIme Goidie & àMeCuilocît
Go., afGalt, for a -,o hm. p. Wh'ieelock eigine, and wimii lime Royal
Electrie Co. for an additioi«t moo k. w. S.K.C. îw.laedymma.
milo, witm time icessiary staiomn :cces%ories amnd tramîi%formmîer!s. Timi%
town, for it% %ize, wili poe!, ane tif mIme nmos nmodern amnd tmp.to.
date plants to bc fummmîd ms Camnada.

MANUFACTURED RY THE

SIEMENS & HALSKE ELEF0TRIO 00. 0F AMER/CA

To Officers and Mfanagers of Central Stations:
The Duncan lntegrating Wattmeters manufactured by thze Siemens & Halske

Electric Company of America are constructed after my design and under my personal
supervision.

The great faclities of this Company have enabled nie to complete many improue-
ments heretofore con templated but neuer until to-day accomplished.

CANADIAN AGENTS-.....

MUNDERLOH & G0O@ MONTREAL
Write for Catalogue and Discounts.
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MANUFACTURES O

SinglemPhase
Two»Phase

ThreemPhase
A ND

lWonooyolic

ALTERNATO RS
Induction Kotors

Direct Current
Generat ors

For Power
Lightingr1
and Electrolytie
Purposes

Railway
~ Generat ors

AND

lEquipments

Write Us for Particulars and
Prices when Considering an
Electrical Installation.

HEAD OFFICE:

TOR~ONTO, ONT.

4 FACTORIES:

PETEftBOItOL)GIt, ONT.

BRAN CH OFFICES:

HALIFAX, N. . MON TREAL, QUE. WINNIPE, SAN. ROSSLAND, . O.
VANCOUJVER, B. C.
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PERSONAL.
Mr. J. IL l. veri of l)rîroit, Midi., i- siow iii charge of site

clectrie liglut planît :îîi bit diel, Ont.

diffétrent road.-mam.ere of tîne Toronto Railway Company. Road.
ma..îer Wallace pretided, and on behaîf of lus colleaigues pire-

sented Mr. Germain with a beautiful gold locicet, suitab>' engrav.
ed.

SADLER &HÂWORTH

Manufacturers of

OAK-TANNED LEÂTHER BELTING
MONmmc TRA IdTRONTOqw

Orders adclressed to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day that order is received.

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

TiF HE oat perfect Ftie. Econ.mdizer.and Smolc
The mok Nusane ad Bg h l Bis Consumer iii theVorld. Endorcd b>'thc

CAN BE GO? RlD 0F BY USING a guafantet tO consumei 9,3% of smoice and à
saing of from to to zo*%' in fuel. Can bc us.ed on

any furnacc. Paient vighiîs for sale for Nova
Scotua, N\ewfoýundland, and a numbcr of thseTUE EDPm*RED AOMITG SOKE ONSMERStatet csf the Criton.à Y~For further p.articuIar- app' to ...

THE JUILEE GRATE 'BAR CO., TORONTO, ONT.
FOOT 0F WEST MARKET STitEET

WALTCH II is SIPLCIE N]EXTr MwoNTpr

December, igooCANADIAN JELECTRICAli NEWS

hliettl. Eîîm oiiîaî.Trîts tce.r o r. An electrit street ritiliay wili likcly be constructed from St.
PJmsip.Albans. Que.. go Sît. Alban'e Bay.

Mr. F. Ilct. ste fir,.t cogiseer eniploycd ;si the electrie liglit The Hanover EIectrrk Liglît & Power Company recently in!.tall.
%liatiots ai l)igby, N. S., died rece,îilv ai ilcar River. wherc lie eia sncw thiref.pliase generator, mantifactured by the Canadiaib
fiad e%.ibli,'id an clectritr liglis piiss. GnrlElectric Company'. aiNa a ncw 50 li.p. moior, iii addition

',%r. J. A. Cokrr, mianager of the Bell Telephoi Corniiy a Ic the ti2v, h.p. motor installed a short 'tinte ago. They intend
St. jolins., Que.. lias tsalien cha;rge of the excliaige ;îu Cornwall, putting in a compleste new arc sys.tem tliroughout, equipped with
Ouit., aîd lia%. been s.ucereded Itu St. jolins b>. M.r. Gagilier. the latest type ci encloscd arc lamps.

Mr. Robert M~uaxwell, wt li as bcei etngilîer aI the Toronto
jail for abhout eiglitcen -%cars. srciiml>y tendercd Isisi rc..ignation onf

accoult 0; li Ileithjoli. i.jls lov.hsbe
a)Xglc l tlî.11 poito ..si.aî i oi lon isb ELEOTRICAL REPAIRS <ter;a

Mr iT F ryJL.i. formerly wiilî the Rotal Eeceiris: Company. In IL4 large And wefl equspp;ed facioriea sebere the Mnanufactureoftetal
li.. receiîîIv befs appîoiniei agent fur %%*esIert Oniatjo f"or the 3pparuius lacarriM out undcuibe piecc work sysierm. the fie.. ihat icpair work or
%Ves.sînglioiî..e Electric aîifcîrî Comîpany. witli an office Ppporaius "unt in to!xerepaired or rewound inierfere, si isye, nnm.

.si 04 enifleiiL»ill;n. Trosgo.cafts. they woutd prefet nat te do this kind of 'tozk. &% it i almost icnpms.itte do

Mr. 1%. litirrows. local maniager tif ihe Bell Teleptiotie ex- iwtdsac&dttaoalpie nwsi haocobnfa
change i Orillits. Ont., lias. lienti ra.Çitrred to Sault Ste Mare.

l'riar îo le.tvitig Orillia lie as batiq.ueted and preiscîited with a MESSRS. FRED. THOMSON & CO.
gold Iîeadrd caisau:id valuahile rifle. 774 CraJg Street, NONTREAL., P.Q.

)4r. Edwarîl J. (.criai. road.îîîa..er for the Toronto Railmea>'bs ngdterwusfiri okcuI.Tt. epamtrsc err
Company>, ist about to lcatc for Biringham, Eiagland. Io acrepi bav &anjd tei mk o repa~is.o woh nl.Ilevrepar=u leingart iei
ait impî1 ortant p;ion ontshemsircet railway syateni of that cal>'. fAcaojsorgdhuh>cnrnitîndyadok yefnshdi
Oni Nov. »~Ils lie waa. tendbered a banquet ai 'tl&Cotktys by tise the s O oicme. TelepIn Maiss 3tg
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TORONITO and RFJTRftL ONTARIO
ELFOTRIGfiLMILWIIY

TO CAPITALISTS AND PRONOTERS.

I..! PUBLIC NOTICE dt

ThtCoraraoc ty cf Taront.ashst
Larea~ i«uc riwa tytm construdetau t

and (cou the nest $t. Lawttnce maike:. ronto. o,
distance of son miles eau. watt and nrh l.erfrot.iai ralwa sytel taLae six or niate main a,
with banchus mda total mUitage for the present ef

Il* said Corporation of the City of Toronto .111 as*
ss to ohtajin a spedal Act of the Letinlature ta incor.

patate a comk~any undter the Eettic Railway Adt, the
Acis respecdans compaflies ta suppiy ligLI, pawr.etc(R. S. 0.. chaps. spo, aoo aand "v), and with pb a
poweml

AUl persons or coprtos inttruted in the foiras-
tion o( ahacmpany. or in the construction of the
ruai raly cyim by tht said company m:ay obtain

(nlIfra iin IAdrmart Danicl n%ý Chair.
mari or the Commanittec cf Work. Tatonto. ssp ta tht
38IL dey Of D,»".,". %soco.

E. A. I.IACDONALO, bMayor.
Toronto. Canada, Nov. sr. igoo.

WALLACE C. JOHNSON
%lem. Amn. Soc CEF Ment. Amn. Soc. %.

CONSULTING ENGINEER
Water Power »evelopment
and Power Transmission.

à734 Natte Dame Street, MONTREA1. P. Q..
and NIAGARA FALLS, N.Y.

Sole blakerm of the..

SYRACOSE BARRIT MElTIs
WVhic1î are the be-t for ail oea-
chinery bearirigs. WVe purclîase
scrap coppcrwireandbrassttcrap.

SYRACUSE 8MEL TINO WORKS
MON TIEAL. P.Q.

I'lea-ie mention this paper when corre.
!.ponding witit advcrtisrm.

Mlacallen--W
Insulating
Joints
Distribuiiing Agenît
for Canad ...

FENSTEKER & KRIE
1mponts of GIa.a &« Porowâl for lhoctric mi:

G&4 Traie.
6S Yonge St, TORONTO, ONT

U. S. A.: 4e MU aStetNEW YORK.
Getmany: '33 Bi:zras.IERLIN.

OF EDUCATION
Electrical

a Engineering

Achatltte m.lvl

Sturir ln,,* bwlt
1Bbort a: ok.mpna"4 Enuglah MtanchesTAU01HT av MAIL.Over 30 Coeut.

Wu ha,. h.lped thoumaito .trpoiI
and nalut... 5.nd for S.. croai ttn
the sobject la which Ion are ltut.'td.
lus INEE1O& 'KwaumulEtx swa014

-lxI& sewat4 P.

Pleasc mntnion ttsi.î palier wltst corre-
spondisig with :tdvertiç£r~t..

TURBINES
OPERATINC DYNAMOS

That there are more Victor
Turbines in use supplying

power for electric generators
than any other, is due to the

many points of superiority
possessed by this Turbine.

FEATU SES mi muis
Nfiqh Speed. Close Reptlation,
amat Cepatit y. High Efficien.
cg. Pei.fect Cylinder Ga te.
.ytedy motion.

RECENT PLANTS INSTALLED:
I.achinc Rzpid% I Iydraîisic& land
Co.. Montre.t.Qc.sao p;
Charnblv Manuf.icturing Co.. 'Mon-
trral. Que.. :0,oo0 11.1%.; Wc:si
NoA:cntay <towcr .1 i.glî Co., Ro..a.
land, 11:C-, 3.000i l:.;.; I)olgcville
Elcîric Liglil & Power Cti.. l)olgc-
ville. N.V.. lionk FaIN I'tl%,vr Go..
Ellenrilit.. N.NV.; ll:ad..u,, River
iPower Tratntmi-t.i;on Coe., %ccimn.

Ligbt & llower Co.. Qsîehebc. .o.00
h.p.; The Ontça Electrie Co..
Oîuca Ont.. 2.~o h.;>.

CORRESP0%DENCE SO.ICITEI)

THE-ý

Stilidl-Bierce &
Sinith-YaiIO Co.

78 Lhbman Street,
DAYTON, 0HIO, U. S. A.

WHAT is your Motive
Power to be in your

New Plant, Water or

If water power, why flot send for a copy of our Bulletin No. 2oo
desceibing aur

CROOKER PATENT- TURBINE
'%Ve will submit an estimate on the equipment necessary if you

wiIl supply us with data.
Should you require steam power remember that we build

OORLISS STEAM ENGIN ES
Simple. Compound, or Compound Condensing. and supply Conden-
sers. Heaters, Feed Ptimps, Boilers. Stacks, etc., and are prepared
bo conz-ract for complete installations.

Y'our cor respondence is invited.

TeJenekes Ma.ehinie Co.
32 Lansdowne Street - - SHERBROOKE. QUE.

Derember, sçKio CANAI)IAe BIIECTRICAL, NEWS
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SPARKS.

It'~ st rati &*'lt.-daorl. of Blrantford. havea. placed ian Ila±r
aacw f.at.aorya .1 ola. 1). S.K.C. a ll.oas.aaaor, w%,laada a, operat.
ed frîain the lisse% n tite llr.'anford Llet!c .and Ope-ratlng Conî-

lali raicpayer% tif %Vtaad..îock, Oaat.. Inv «t coaasderable major.
il>"g.tc voae-d mn favar tif raî..îng Suo.afor a illiicial flglat.

V aag, îi.. 1 * $à34.000 30 pui. lIan,. t laie exii atig plnt .and Sa 6,oco for

Tiae corporationa of ltrig.lcw;aicer. N. S., have, (itaid il flores.
.arv, t0 isicre.ac ilae-ir inandaJe.,aan liglalirg cap. ciay. atad forla,

hujos'lave plact.d alaaar oadea w.aiaà Ilae Royal Elcîrac Co. for
cate Su k.v'. S. K.C. gt.iaaar.îo %%it alla Iia aeccN.:ary %wiaclabo;trd,

t C.

Dr. Ganitt?,. owsaer tif thea clectric ligatia ant1.1 al Fergua,,
9a . laa aalledl lu, hi% a 110 'a laoUu, 75 k. VV. S. K. C. îwo-

~Ia'e.alceiaaa;lag cutrret'3 gesa3l'dor siînde b>' thet Royal Elcîric
C..aapaa.. lnaîred. Thet doctor iaaîcaîds tu %aapi)iy 'povr a!i

idi ;à%. ligt in sit uia is n Iaaltlac faautare.

Thae Bell *relalotac Connny haave installe.l a new swa3Cl3ialo2fd in
îlac ecsaîge nt l'aikdalc. lqglt. TIai! exchange iç de!.ignect arter thec
mair an Ottawta. A liglat butn, an front af it h clcplao:c upîeratoa wien
Iwo bulbscitlacz. have been cunarcacd,. id conflifluts tn irn una'al boala

lat3its, have laung til Ilcta lcCcivtb agnifi.
Mtr. J.taics- A. Silence, of Colbartie. Oat., owner oi the dClc-

3tfic liglitang pl;ant, anad wlao hll lhi% pl:ant destroye.d by- lare a
jý,laoa a a na.. :ago. i,. rdaaaildiaag, anad liaa pl:aced lhi%. order wiîla lte

Royal lcîtrat COaaaîaaaaY for -9 7.; k.w. S.K.C. gcaacrator, comi-
laice wiala cxcîacraaad %.aaua la aîa. Tlacy were in running

oadet ilarec wccks :tfer lase lre
U".r.firanadon, 11oaa & ?A-atima. ownerrs of she lcndlon

F'all,. etctrae liglat plaant, -ire' aacrcn'.ialg tueuir ligliauaag caliacitv.
ý /aaad havae plâced an orclcr %viatIlltae Royal Eim.'carac Comapaany for

oaac tif tlacir 75 k.wv. S. K. C. awvo.pla:i'. gencraitor., as well as
for a atanbr of tr.taasforisi'r?, aad a ,.îock tif îpjlc.and inteud
oterl.alisag aaad improvmag ilacir lirescaitt plana.

Tlaa Canadan G.oId Fiel&. Dalora, Ont.. w'ao own ex-
teasurcv gl 1  alajai.' lai liaa pl:ace. hâve .. 'qiuaipcd i lacirane,

oiiic, lhilisr,. etc.. ,vivita decarie liglaa aaad Iîowcr. Tlav haave
;Ilca, tiCarOrdr t he la Rov-aI Elctrii C.ompany for a 4o
.i.SK.C. tito.îlaa.c graiceralor, %%;Ila Ille aatrte4%ar.> ir.aaaform.

Cr% :aaad %uplacsie. Thacy slrp)os ftiaiti-,laaag ligiat ta tlacir cmn-
îlayc...N

Tlac Co.a1.o'ertX.. oi Onatario, tis large rcflning
work.% art' al 1 lafaalîhoaa. have. begaaa o)cr.tioa'. on a large cal.te.
and Itvc placcl in ilicir aacwv poster liouse 3Wo --4o k.w. and one
75 k..S.K.C. graicrttrs ; thae former to drive thec d.)namos
for Ilae ccard*vî-ic prodeN :aaad lise laiser in drive ilie ore pin-
c>,. Tlacsc iharcc aaaacltuaae% are licang uscd a!. %ynclaronnu,

annaotr*. lakaaag %hac dtrrcali faoaaa the C.'taract tcliver Cetiiiimaa>.'s
lisse% ai1 2.400 volt.

Slampancat st'.aaade a frit dIa)% ago of the largcst molor Iliai
laN' va bena baaili iaa Canada. Thae iiiolor was. consigned in ilie
lIritila Anierican Cta-poration. of 1'o,.slanJ. B. C.. anad thae %Itii>
mnt saalade bV thae RasaI Elctris Company. Moantrent. The'

aniotor i-4 an S.* K.C. two1 11a:1&%e illiacailn. ani' 'tg eapacaîy N- over
1000 li- P- Il is t0 bc u%Cd 10 drive Ille comprcs.sor. :and Iaoi,.îs
al tlle. Mines. Thlt. otal Nveglit of thec aaaotor. boxed, rendy for
Nlaipianat wag ao5,ooo 1,ousidç. or 5- q. ton%.. The. wceiglit colis.
plete of talawnmolor witla ils acce.%sories %va% over a 2o,000 patuds,
or 6ao tunq, rcîuirisag Iwo foul cars to iransport il.

scale Of wagesSefficlency.

T 0 establish ithe superior merits of its
courses, the Trustees of the AMERICAN

SCHOOL 0F CORRESPONDENCE have voted
ta award ta a few welI recommendcd, ambitious
men in e-ach manufacturing plant a FREE
SCHOLARSHIPI lEeoirIGaJ. Meohanica),

Marine, Stationa (f
(Iucludaag a Compliste Course iiicauclDrwu.

The holders of these FREE SCHOLARSHIPS
will be asked t0 answer inquiries as to, the
value of the instruction, and alsos to recommend
the School ta their triends, thus establishing
an eaadless chain of enthusiastic students who
wilI adver tise the School more thoroughly than
tons of printed niatter or an army of agents.
Application blank on request.

(MeIntion te CsAWAZ)&s Ea.ZCTaaMS.ts.)

IRRICIN SCHiO Ol NOMM~PNNE
3Charte.'ed by ite Ct,,rn<m ealth nif.%assaçhuws%>

BOSTON, KASS.. U. S. A.

Show~s nt a glance the total output of
the Staion.

A Record to keep on file.
- A cheque on the Switchboard Attendant.

As' one well-known Mlanager put it:

- "No Station Cao Att aid ta b. Without One.'§
l'ou~ PARTICUI.>3{ I atlES-

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.
CII'I~''ll. M.~uAGENTS WANTED 12-14-16 Marut Si.. HAfMILTON, GANl

STORACE BATTERIES
AN D

FAN MOTORS"
FOR

Oining-Roes, SiCk Ronls, and SI.sping Apaitints.
I'OI'ti.AR rRICES, GUARANTEEX) SERVICE.

Volta Electrie Storage Co.
HAMILTON. CANADA. Llmitat

CAWADIAti BLi]3CTIRICAI, N13WS Deceniber, igno



December, 8900 GR~ADIAt4 H CT1~1C~ALt f4HWS

IMPROWEID MON ITR

I
JO» STIIRR, SON& R ( .,,Umlte.

fLIPAX, N.8.
Agent for Ontario and Qebec:

JOUX IORWN. - NONTEAL

PleaSe Miention the ELEcTRICAL NEWS

when corresponding with advertiscrs.

ESTABLISIfED sKag.

Capital »nd surplus. $1,.0.o.
Cje.2Aough.ut t iOt'sf.. Ws4

Execuime Offices:
Nos.46 and3 SBr whayNagw VasCri'. U.S.A.

TUE BRADSTREET COMPANY gatbem infor.
ma; tbam reficis the financial ceoditicnand tht con

"testiruaacs fe'y eirc mratl
=uit y- suyeeieactees ch-MI sa h ecats, o the anrcan. Iapnaiq~eIr$n d prm tin oraauca. ucee"o

.. Doespeuse coSiduwe 1oc peau.

cei. Ils rfie dccnacu ' bea steadily
extadel. aud itflie noatncaciagm.I
aniepra tbrl haîad,iDlised w:onel
SuboI, m ame haed on Ille service farnuthd, and

ame -vzi oybye uble whoksal%-job =gsi
uauacrwn =aaen.n by epoile sanwft

nnca.fiduacitry sud busia corporatioct. Speii

TaE BRAMSTEET COUPANT.
OPtACzSse CANADA,: -Hal<i N.S.; lfsuD:aa.Ont.;
Lnobdoa ont.; >lontrcal, oue.; Ouma. Ont.; Quebec.

ue;Sc. John. N.B.-. Toronto. Ont.; Vanour,
ltC.; v'ic±oaia. ILC. W-maipec. Idan.

THOS. c URVINO,
Gen8. uan. Western Cnd.Toronto.

JOHN A. FULTN
Gest. Man.Ea.er Cana.M ouairaL

A Weely journal of advance inrona.
ne for atct.tion &W public wNrkL

r:ýw- ments lot Tenders.

9612116011

Ad ita IIELTS, BELTS. I3ELTS.-R. Kaisax...

Fe E. DIXON & GO*

Loathor BoltiIig
The Strongost, Reaviest, and Best Beltlng ln the Dominon.

"Oit S. Es NORRIS & CO. 30 YsIIgtoi stret Bu.t, TOROITO, OIT.
LONDON - ENOLAND

EsTAEsLISuED z775. Seuid for Price Lists and Discounts.

NAESTON [L!GRICIL 118TR00NT G.
114-120 Willim &.-wt, NEWARK,- N.J.. U.S.A.

Berlin: Euaropean W'eston Elecutical Instrument Co., Rittenrite N.. s.
Lan: Elliott lIros.. No. lot St. IMnies Lace

W ESTON STANDA RD PORTABLE
Dir-ct-Reading

VOLTMETERS, MILLIVOLTIMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS AxiD

CIRCUIT TESTERS,
OHMAIETERS, PORTABLE GALVANOMETERS

SOur PSruble Intuet mrecoenised as THE STNADthe woeld oser.
Our STATON AMMETRS and NOLTEEuRS nunuy. n on

ziJsr IPU2B3Laia8mED

OfiNi9DIMN
1tiMN~D-E500K

8TEM

BLBOTRIOITY
William

lI Strong Goh Bidig

o

4k

T HE preparatry chapters are devoted to aconcise explanation of the foundation prin-
ciples af Mathematics, a knawiedge of which is

absolutely necessary ta the study of Eletricity
and Engineering. In the succeeding chapters
the student is led by graduai stages ta a moare
camplete acquaintance with these subjects, and

is equipped with knowledge ta enable him to
pursue bais researchies te any further extent.

Prke - 50cnts

THE

C. H. MORTIMER PUBUSHING CO.
of TOROINTO, Llmimd

TORONTO - CANADA

'Sendifo Table ot Contents.

If you want to...

BELL
ANYTHINO

to the wholosale and rotall hard-
ware marchants and ma.nufae-
tureis

ANYWH ERE
In Canada, you mman ah them
through

Tite CANAGIAN

HARDWARE AND METAL MERCHANT
NTREAL au TORONTO

Circuistes in Eveay Province.

170 Pages
Illustrated

CANADIAN ElaUCTRIC;,Klk NeWSDocember, squo

laitmit,17 1 ;1
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I -

v

~%P~~flSOLE

q~ S The brst TRANSMTER

- .. iQUEBEC ACCUTS
- - roi the

* . .Easronflyndamos
&Moc.

r, -N ~

duo A nuuGator Q -Ne'.î.la"nes M.,r.trealSwfth-Bords iiifiBnn6idors419 St James St,
FIRE ALARM APPARATUS and MONTRESfIL

TELEGRAPH INSTRUMENTS (1 ~iN. _

E. J. BlîOWN iECTRIO REPAIR & CONVTRA CTINVG CO

R.LECEP1A.III Write for prics ..

72 Coire ty. RNFR 1 ~1 GEORGE E. MAITrlEWS, Manager,
72CoboneSt BRNTOR 67-19Lagauchetiere St. - MONTREAL.

y k E.G. Incoandescenlt Lall1s
ARE SURPASSED BY NONE

Trry a Case

8 .MUNDERLQH&CGO@

"Every Factory in Canada
"should use the best Belting. Our
"'EXTRA" brand.

THE Je C. McLAREN BELTINO C03
FACToRy: MONTREAL TORONTO. VANCOU VER.

The ELECTRICAL CONSTRUCTION COMPANY Of tandOn, Limilsi
L LONDON 

-CANADA

"Perfectionl" Type Englue Generator
Mar ifa2 :c n y tire, o: voitace witb an> standard engine.

* ~ . D:rcct Caim:ctr4 Y A to- ,a.oaid Ln:htinr + Slo Speed. M TR
and Bltcd DY A O Plan%$ a Spc:ait>. Sjb EMcieneym T PI

am, ic nr'.~u tir, '-r.i, 1 inl > iGK.

Repairs ro, AnY SYSICM On Short Notice.

1qMwçý M- Off ice and Factory: !90 Ycork Strdeet, IL«>c rIm
ACENCIES: Wlinntt»ci. Vancouver. H-alifax

Toronto. Mantroat:. xing"on.
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