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THE UNITED ELECTRIC CO., LIMITED
W. A. Johnson Electîlo CO'y. Toronto ElectriC Motor CO., Liniited. Thompson Electîic CO.

We manufacture a complote line of Electric Light and Power Apparatus. We are
prepared to, contract for complete installation

Head Office MO

134 King St., W., - TORONTO, ONT.
Current ABSOLUTELY ACCU RATE Air Tight
Completely From Less than 5 c.p. to Full Capacity

Registered Guaranteed for Three Years Moisture

Proof
No

Current 
-utPro

Lost *Ds ro

Insect Proor
Entire

Revenue
Secured Magnetie

Suspension

No ErR~ aw Mu:.ki.i~, zw~ EE

Friction No Wear

Stanley Instrument Company
GRZEAT BARIZIINGTON, jMASS.. U S. A.

For Sale in Canada Exclusively by

THE ROYAL ELEOTRIO 00.
MONTREAL, QUE. TORONTO, ONT.
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ROBERT A. ROSS, E. E.
litmber Antrcn~ Ini:u1e 1, F,

I woively Iît~ l.t i pl.t. a.rl .l'I a nd *I

CONSULTINC ENCINEER
VfaL.%lan%. Ad4t.u ul"'. M:.a.,91ast it

Crk l'iss l'. a Ir.«rmi'.-nAn aa. t ibIuttn.
Spot w martine. "Jftgs.J.

17 ST. JOIIN STREET - M.ONTREAL

J. ALEX. GIJIVERWELL
ElectrIcal and Rn

.. Hydraulle o h
Commercial Eingineel'

lai. L.~aI 7.ianag i 'unuj» Central Ontario fur

6Klug St. Wust aggOf@) TORON TO

WL[IAM fi. TURBAI
ELbGTRI0193
ENGINEbER...-

Designer of Electrical Machinery
and Apparatus.

127 Klug St. E,., HIIfLTON, ONT.

Roderlek J. Parke
CeNaULTINC ELECTRICAL ENCINEER

Central StaiOI Ligbîin.
1.oag Distance Flectrical Ilower Trannsiuion

Central Station Milanagtmet...

Enrimuco Np«eciakati .nn keconltliCtioIii

3to Temple BiJulding,. TORONTO, CANfADA

W. T. Steward
ELECTRICAL ENGINEER

Arhltrator. Consulttiàt BlectrIcal Earibeer.
comploes peclicatitle nd Plans for Risc-
inc LI .1t. Stre Ratway and Power la-
stallat1051 . -InpeCtlou, etc pOUey

lnbdepeiIisnt of any -Electtdc Lgtau
turer.

Temple Building. - TORONTO, ONT.
Tclkphone ?,441. o

c. B. 8IIEJJUICI
M#anufacturer cf--- elilBaBRooK. QUI.

IRaGisd Eloetilal
KISUTiD ntrulasants a

X-Ray Ostits.

* ~Llc<ut. of the Whitney
Elsctrlcalluumnzt corts.
puiy,& Patents la Cenad.
ltronjtC Ilome Industries.

9B «- Al 1as i, a tril-h

FN. JIIIItirs, l'r.sldtnt Bito. Il. OLI4Y ind. SoeimtryTreuarr.

MONTRBfflb, CfNf1iDfi

J BARE 00D INSULATE FIECTRIC WIRE
-z Electrlo Light Lino Whte

Incandescent and Flexible Cortis

RgilwAy [1191R MN TROLLEY W1RI
Americanite. Nagnet. Offie and

Annunciator Wires
Cables for Aerial and Underground Use.

ut. S. Factvry: AMPRaICAN Eî.ECTRICAI. WVOi<S, Providence, R. I.
Newv V'rk Store: -W. J. WVATsoN, Agent, 26 Cortlandt Street.

Chien go Store: F. E. DOoîîolE, Agent, 241 Matdison Street.

1%ariufacturers will ind it to thîcir zidv.nt.igc to tise the colunn of the

ELecTîniiN Nitws in nmaking annotincemcfntsi.

Thie MÙMFOIRD IN1PEOVE 4 EBOILEi
i% Lmilt witk Sbret Steel Case or for Brick Css.inz. as desired. It bas an Internai
Firelox, %Vatu Circulation similar ta a WVaîer Tube Btoiter. I*ze heatinr surface,
and spocisi anmbUements for prerenting and remrovinit scale.

]Robb Engineering Co., Limited, Amherst N.S.

April, 1900

RUBBER INSULATED WIRES AND GABLES
0F EVERY DESCRIPTION FOR

Telephone, Telegraph, and Electrie Lighting Purposes.

T HWIRE AND.CABLE, COMPANY
MONTREAL Proe.Y

%mil~



The X ' or ic 111 develop more power from a given quantity of water taThe lYI'Cormic other Turbine.

Thlese statenients are based on tests niadi. in thc Ho> oke Testing FItune, %viic-e the M 'Corrnick
Tubne rccorded over 8o per ccnt. of efliciencv sorie of the larger siies over 85 per cent.

S. MïORGAN SMITH CO., York, Pa., U.S.A.
NoTîF. *i'iîre i no0 %v.ter-Ip0Wr plant, unIce', unmder ver> Iligil lient!, wVIItse p>ower VaIIIIit be ilicreaseti %vitli thle sainle

* muatffty or water by isimîg itCOIZ.NICK TURBIINES.

0 et

... JUST PUBLISIKED...

THE

CANADIAN
HAND-BOOK
OF
STEAM

fl.
IiLLIAM

AND

ELECTRICITY
170 Pages-Illustrated

in Strong Cioth Bînding

Th.e 1'reliaralory chatei are ,leoted ta< a <oneî'e
exipLi.îiiOi, of IIe foîindatioîî prinilce o(înatheinatits.

.îLmtjof %hicktî k absolutely essentià1t th<e
tu-dy o(Flet1 riity and Engineeing. In the succer.

ing chaS,:er. the '<udent isled tb y gradua. stages to a
lnQtr c nqîlete acquaintance with these subjects and ký
"Itsi)ped 'miti kni'wtedige ýuficient ta enable isn t0
jîeue Ilii reýearche tu any ibrther estent,

Price - 50 cents.

The C. H. MORTIMER PUBLISHING CO.
of Toronto, Llmlited

Publishers,

TORONTO - CANADA

WH EELOCK
HUNDIZEDS IN USE

Crocker Umproved Turbine
in Horizontal Sattint, wlth Quarter Turn Elbow.

Wh'iere tie nature of
the location wili per-
mit iti use titis type
has mni.iy.tavant.ige.
It ii very suitahie for

dynnis, n( iany
~' aro in o)eratiol i

thi. ;l.s of service.

Notice how compleo and compact thi arrangement i-4. ani how r.4ily it
rnay bo instalied. Can you use unything of this kind ? Your inmjuirit-s %viii
reccivo prompt attention.

Water Powors examlned and Reports made.
Estimatos submitted for Complet@ Equlpmante.

The JENCKES MACHINE CO.,
Lansdowne St., Sherbrooke, Que.

Picasbe Mention1 the ELECTrRICAi. tF.-; when corrcsponding witiî advrt%rs.

--- -------- ~g

AIDEAL ENGINES
IN CANADA GIVJNG BEST SATISFACTION

For ail purposes

where economy and

even speed is re-

quired these engines

cannot bc surpassed.

WVrite for Catalog.

Il11 1 .l ts, ts W~i.

FL.IUR MI1.i. S t~FY

tIATSNIEAI. STI:ANI I.S

FRV.TMN PILTt I*I.I.t.%.9

ET(.. .I5 VAUL .% ANS)
VAUL T >l.

HGOLDIE & McCULLOCH CO., LIMITED

-------- --------
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SPRAGTJE ELECTRIC CO,
NIEW YORK

"tGfREENFIELDe" FLEXI13LE MEIItLLIG CONDU)IT.
*\pproved hy ail leading dlrcliitectsq aund Elcctrkcal lEngincers.
Clhcaper illit plain uninsuhîteci Iran Tuibes, and Jcss labor in installation., oming

to' absence tir Elhbows anmd coupligs. Shipped in Iengtlhs tit 100 feet.
Priccs nnd full partictalars on application.

CANADIAN
JACK

SALES AGENTS
& ROBERTSON

suilI tor ard Wozk."

Northey Gas or
Gasoline Engine

Supplies a smootli running, continuous, easily-con-
trolled form of power, essential to the opcrating of
clecttient rnchincry. It is extrcmely simple in con-
struction aud so easily run that it requircs no attention
for iîours la a time. lts handines s and convcnicnce
make it specially usclul in7the case of Isolated Plants,
such as that in a gentleman's residence or snall town.

N ORTI'EY M. 00., Li'M'UDg -t TORONTO

PITTSBURLI TRANSFORMER
TYPE K

WNe offer the Centr-al Station Trade a.

liîgbI g)rade tiioroughflly ieliable Trans-
for mer at prices that (lefy competition.

\'rite foi- Informatioli.

* r .JOHN ]FORMAÂN
ELECTRICAL SUPPLIES 6o8 and 61o Craig Street, MONTREAL

80lI0 FEFO VIfER PUR! F1NG 8ST

JOMN f~CDOGALL- Galodonian Iron Works, MONTREfML, QUE.

April. stffl

JORN McDOUGALL
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A MAMMOTH LEATI4ER BELT.
Tim illustration on this page reprcsents the largest

leather belt evcr made in Canada. It wvas manuifacturcd
by Messrs. Sadler & Haworth, of Montreal and Toron-
to, for the Ogilvie Milling Comipany, of Winnipeg, Man.
Its dimensions are Width, 72 inches ; Iength, 1 15 feet;
thickness, 3 pi>' ; while its total Wveight iS 2,270 lbs.
The sanie firmn recently furnished two 48 inch 3 ply beits

district. The gas is washcd and passes througli coke
scrubbers and sawv-duct. No smell of tar is noticed,
and no trouble serns to arise iii the engines, which,
like the generators, corne froni the Maschinenfabrik:
Deutz. The three engines of 125 horse-power drive,
each, a compotind four-pole continuonus current gener-
ator for 55o volts at uSo revolutions. A battery of
280 Tudor cells is connected in parallel to, the dynamos.

Tur LARGEsTr LrATilleR BEx.T EVER MADE EN CANADA~-FR031 risr, FACT#*RV OF SADUR & 1IANVORT11.

for the Standard Electric Company> of Montrent, a -,S
inchi beit for the Loadon Electric Light Company, and
several %vide 3 ply beits for saw nîills.

GAS DRIVEN ELECTRC PLANT.
AN interesting feature of the public service of Zurich

and the neighborhood is the pov-er plant at Qerliken,
which furnishes current for the street railvay fines.
The installation at present includes one gas generator
Of 200 horse power and two of zoo hundred horse
powver. The generators burn-anthracitc fromthe Liegc

Tne rcgulating celis, are changed by a motor-generator.
The guide book furnishes the following information

regarding this station, which belongs to the Zurich
Oerliken-Scebach system G oal constîmed per effective
horse powcer of the gas engiues, o.65 kilogrammre
(1.4 ib.) ; cdi train makes 161 kilonieters (zoo, miles)
per day ;the line having a length of 5 miles and a
rolling Stock Of 20 cars, of which, as a rule, only £0 are
running. WVith 3.2 passengres per car-kilometer, the in-
corne is .13 centimes per car-kilomecter, and the cost
anlotnts tO 34.4 centimes.
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ELECTRICAL EQI ?IPMENT 0F THE I-IGHEST
OFFICE BUILDING IN THE WORLD.

%>tî'%iî. lite fot,rt tif
ifv %l rit7tiire'ê tupon lire

low er raid tir àlatîtlgttln
iitir ie Park Rtnt

Sn sitictît hBuilding build

ti oppoi ite flic N'ew Vork
I ~ ><1'.t tilwie, antd Adjoins

tU 'E tltc City hall %quare, atîti
Fou iitrksanl inmportant vetre

4Wà of te vity. Tire cou-
199 ç 1; mutioti or ibis building,

tir U l whict.'liah.î re.cctiy) baets
lit viWo' c

.UL4~5j5.1L.clgitteer, îîrchilect', saltî
litildter ttaiîv poinits of

le paru 'wilirest. Tht', îttn't
M item deleilmet of

IL la art auJ Ncieîtice ira ch
i b~lranctif work htave l'ten

agîplid t l o etptett

lisait diaratte. ire luisl
bttildling a-4 att advane

Fit. 1 EXTtRIo' it of l'stît iRW taisotn prcviotts strutures.
OFI il t lit Ittîî.Niu YoRK~a CmI rt tirttilttait i'

an ideae Iltle luttunter ni
%tt'fl% andt tie~ tcntt%e.lirIttt iittntieulle iiuttiber tif licrsniitto tn h

accontttda ted -ltrd Tiri bs1 îrtcl uttilditng i% %(ntewlîlt
irregutal ra lu îitt. lia'. ig a frmnaget~if îo.; lcet titi ]tarkt Rote,
ai tlends liakw;ird al dltattee i t#8 (cet. Titerc are 26

%sinries frontt tire~ grottîl lee il flic nmaini r, ive %torie% i caeit
ttiwvr. antine Miitait %torN It catit domi,. ltt adtin. fiacre is a

[)a-.csit'îtt attd %uti.celltr belte grouttd, niaking al total of 34
%torielt ttrtail. lTe lieigltt oitite building is 424 rceî- l'ile rotin-
dinsl are tîsed irn itt, flic total wcigii o! fle building

beîng Ci.itttpiit t abutî tg.Voa ton%.
'rite btuildittg troitaitil, neariy slo ,of i'tv, citli oflîvinsit il

tttttlilte In ittrd wood. i% %trattt lt'iled, clecti ligiîîei, and
%ulifflted asiti lhot nii t'old water. ffli tinfl'sce% arte connectetl

lult ît~',' Il l ;ait tuirtttiutîreati i tIlle eltrantte o tIlle
isuailtliiig, ia tit hat e a ittes ,etgcr rail box. Il t emtintated tlitant
flic buttldintg lial accomtttodatiotn for 4-0 a na wiii
ctiitatîl fins nitutiber '.hien ail Ilte office% are le%.

Tire Wc«stîngituî.'e Electric IL Nattufatirtng Cottîpatiy sujlicid
thle electriva: eîîuîîîmntt, tmclutlîtg flitc getîcrators4, I)oost!rs and
.twiicttlo.nrtl tti ;accouaIni o wich will Ite gieti in titi!, article.
l'le otlier branchies of cnubsrtttn were desigtted and carried

l'îîai at itl iIbillttg %hosild tie Secntd il flou1e irt poinst of cîjutl p.
ttîtt. ie botler mootît t în tice venter tif flic sîtb.celar, east oi
fle griketrttttîg pîlatnt, and containn datrce water taille bolIers,
iaggtt'g;tiiig <>xi is.p. Tire mîain %sîcant litres are deigned ta
tarr% aî tttinu0îtsl w'rkîstg I).irae ofn poiîtrails Io flic %qu.-re
ilicil. ICae i llitIer tsé 1înî'.tded willî leliarntors to tssure tite
%loir% en- tif dry 'v teams o fli ecngitiet. iC'xlt:ttit fatti-. oiperated tîy

eit'ttrie t:nns retain Ilte teniplerattre ni Ille boiter -and engine
rontits ai a low potint. Fron flic ioiler rc-ini %tirat% iI takeî in

hea i le ofl'ma officir.. lIn rero w,.eatlter -o degrees; '.ill lie
itt.taisted 11% direict low lire'.,urt. or exiatimt sîcatt radiators,
q1ier.tc, iv I' ittine mîaint in Ilte basettîctt. Tii maaina il croý%.

%v.îttutd .. itil tllt'ex at fronit Ilte enrgine an titi îtî>v. Tire
ottitiimni fli eiî.tg sV'leti i% retttrnei bo tise bilier.

lu liét' %utli'asctîîett flic titrce ioiler'i lire initllcd ncam lite
renître. tttvtt',i fliecnitti~ 'lac ent0iîi and gencralior roti

t% pallme liff. aund on front i tîtcMe, rtiung tinder flteic~.e
iititl u'. at pa.rltt for fle sîniýage battre'.. (ont l .tr,ti.gs Io
tise liîîtldtitg tierough ani ailey and 4siot it, flic bunkers. A~long
onte ide of the mtili-'a %etetnt -a raiiw:uv î,ack is lhîtili for 'on-

'.ftt n rtîtifu %tit r.tge rotnil to cltit boer,. and for
àrrý ig zasltt'.a& 11 lillîew.dk lut5 lt irr-n t if the building.
The engint' anîd gt'neratos ont cotsitîtî rive %teans enines.

tttrel~t connîecietot 0~ts.gtts generatoýrs. Four tif titre
engtn'% ire giiteu coni1snuînd. Tuev. arc njîcmatcd as non.

<oîtt~sig îtt1înttd cîgnes hlacxlicetedeli.ti witlt a ain
liru'ssîrc o nIlt'o petunîls llev will 11tlw a îiittith better !aIrant

rtOfilntit an %intgilt' cuigitte Tirte fiush) etigine ira" a -. site
I.îJ,..,Joertsabotra connetioî %illta tltcatomage

blletr,.

Tire t'letrie genrratiîg pîlant wa4 ;smnvided h' ti.e %%tsî4ing"
flou-i Elecîric & Matîfattritîg L'nnipatte, iard tnllt-t tsif tan
anl' k.W.., ne 10,1 k.w., antd t'ic Ô. k.î,.Wsitln, ttdr
"nntpouttd wntsntl ge.neraomt, tan volts. Ftg. a lîtotes otte tif tite

ao k.w. generalars Tite tdtital tplamtu"s la lit 4o k.w.
btni',tcr t>tiiittno. direct coîttîcet Io lite stîsaller cîlgine, antîi u0a

l<.w. boatter tirieu b>' a .t: i.lî. e lecîric hitîtr. l'îg. .1 iliu'.lrales
lite lbtusIer aitncicti 10 flic cîecirr niîtor.

Ilt addition 10 flie gclicratittg plinlt. a %forage tteri' hu'î htie
iîrn'.iîld, oi çgl citioride accutilulanr-s. Tite temv ittaurcs &t
etlualizatiion of Imid, ansd nets as% a reservoir ni clectiici eticrgy
for sîîîîîliiîitenliîtg flic plantl iti case of necessity. Il allso suptîtirea
tirreil ftir a iew liglit liat att) elc,'aor sert ice for nili ditt%'.
'rite caîiacily oi tite ceils its flie haîîery ks q0o k.w. bolusr, anîd Ile
normnal dist'î large rate ils j.o nîtîpercli for teit ittîtrs, Irait il la
captable i îîilsharging i rive limta liti% rate, atnd a mstnsentary
discisarge ni a.anio alsiiperea foîr gieriods tiol exceediîtg lhirly
%ccotids.

Tite boomîer clyntitos are operaîrd ira cotînecîlti %vilta flie
%toragi' baîiery fi% comiiettutî( nd ecittitlire lite tndc le Iai
and to iiiînitîn lthe nultpt ai lite dytnatmos rel.îliey conttaiatl.
rThe lwtî booster,4 are intlerchantgeable, to berve fur '.aryiîtg orl-

parts. antd lite dynamto portins aî e t%bttnti.ally itlike. Tite field
tif tite dytiatîto ptortion in bolis cales lî.-t il %cries and i fisait ttittd.
ittg, Itle Iw,.o cntnecied differenîially. Poith wiatdingm Cari bc
vttried, flic ihutln windittg beittg vamied by a tcosta.î ii flicteia
wva), wlîile tite series winding is varicd by a %cries of ecttlizer
iits.
Tite %crtes wiîtdtttg of Ille boo%îer dyttaîlto ta arratiged .4o a% 10

taise citler the witnle or al dctcriiîiîîale ptortiot if flie calrrait fcd
front the~ Jtaino irait) Ilte jînteer ciretita,. antt titis winditig, atsd
lite c.ni.f. dire Co il, are niade respotnstte ilereby bi flic eni
tions and tilutnîonq of flie ioad ami lite laower circits. TIite
Nîtunt witidisig% are conînectes] acrous flite rmnîls oi lie baîtery
or excites] front flic dynmotiets-bars. Tite armtalture i flic
batoser dynani% la onnecîed te Itle baller>' circuit. By itaakig

flie larmper adjîtaîiicîîs sn as la regulaie Ille relive effect!o or tht,

Fit , a-ONt' nF rîie Two zoo ic.w. Witt4tn'EDIRI-IT
CtI'RES;T. IlENc;.i Tyrr'a' Gt"%ERATtî.RSý. -PARK Row

OF-ticaB't.iN; NmW VkîRK CITY.

%cries and %hutit wisîduîgs accordtng t0 flie conditiontis cf lo.,d,
the conditiott nffict charge of flic stomage battry, antd the regta-
lating citecI destred, ec., il as ix'sssble to arrantge Itle conditiotn%
an, liat fora certain crticai cuirrent fic baller> e.ni. ''iii exailly
cillatitat i tse bus-bar.s. For a Itigher current tite booster
dynamo w'.ill act as a grersalor to bupplentenî %tc ea.tt.. if flie
battery., and make il dtscitarge ttî parail w..iih fle generator%.
Il flie aorkuttg current ma hcinw the crilicai v.alise, the ciect ni
flic aiuni windîng iîredomînalcs. and flie booster dynanmo will
gencrale art c.nt.l. tn Clie ttipoçttc dimeclini 1 tàliîuiccnîn lite
ciitttgitig efTect ni the gencratora. Il i!, %cen, therefore, fint

April, igm



April, igoo GANADIAN HGT~1CPd~ NEWS
wlîea tlle loid îaîcroa9es ahiove the nsnount for wlîicl the adjust-
,ntitai havc beenî malle, the bu.istcr dyuianio wull regîîlate the
aetiati of tlic starage battery so a-i tu aie il tatiqît the ga.'gira.
ti" in upliing eturrent, and Miecn tite power Ioad bcuiiîe
liglit tir M~IN off, the booster wiIl assist the gcnîeraîars ini claarg.
iig tlau battery.

'l'ie cricie;gl current admnits of i %vide range of regîîlatio av.
corhig to the ioad curve, the nîuniber of getnerator ignitia titat aire

Fgt.. 3 ~'Tgtgcs.20 K.%V. Norot«) DaîI'au' llbKSTIiR. -l
ltaLmnsG,, NEWe Vciti CIrT'.

ai aîperatioiî, and theu condition of tîte battcry. tîtat is ho sa>',
ilîegler il is eaîîpty or filied, and tlîc rate of charge cr tliscliairge

îil i h desired to uîaint:iin. It is igtendcd te kecp the
b.atter v coiitstitly cliarged, wlîicli can bc donc by adjtasting tlie
relative %liagt anîd series fieldi. Tite rcgiaiating or comjîcnsating
ataiî eagi bc obtained witlî tlîc saine case and prucisioli wlîen
tie.tjt.hle sîuciî thaI tle batter takes igi imore tîtat it

gie.or is gaaintg an charge, or wlien it gives out more tîgagi it
h;gke%, or is losiîig in charge.

Reçtirdtng icnsîrumunîs upon the switcigbuard show (lie anîcurat
of thie eiîargiaig and disclîarging, and the
stationi olîrator i% kept advised at ail
limnes as te the condition of tlîc storage
bauîlery. Currciît for iigtîiing purposes gus
sakea froti lte miachines beyond file ccini.
pousiidisig, andl te power in conneetion
wigis Ille bjooçter and storage battcry is
tlki off witiîin theî conipcîînding, hb''y
-speci.-l deviceq, permitting the compound.
isîg effect of te baîîury to bc varîed.

l'le u.wiîliboard, siîown in Fig. 4. was
de%îgncd andti haut b>. the Westinglioeîisu
Elecîric & %laiti fact Uri Sig Company, front

*îîciitatiîî ty the clectrical cnginecr.
Il i% in nîany respects unique, not cniy in
comliletcuiess of tlîe appliances, anîd the
facilities wtîiclî it afford% for coul rolling
te operation of tlie guncraîing plant, but

igi tîte iloroiagliness of the engineering
design and workm.ansiip bebsic.yud tapon il.
1t ( i arranged ho contrci the outputi of tlîc
four t2.; volt gencra lors, also for one motor-
drivegi, andI one btcagu-driven booster, and
te cuirrent front Ille %torag.- batiery. Tite

switelîboard lias tlarce main divibions., FiG. 4-WEsT
Tite cenître panel serves for the clectrica
mîanipulation cf aIl circuits from the main
dynamios, booster tdynamos, aand the storage battery, ceiiitittit-
îng ihe elcrcal gcneraing plant. The riglît panel berve!» for
liagltang feeders onîly and îlîe loft panel for power feudurs only.
Tite tlîrc panels arc side by side, forniing one continuogîs
%wichboard.

Eacli gcner-atar is providcd in ils negative circuit with a sinigle
1îolc---fu.ed switch.-circail breahcur and an ammeter, whlîe
tîte ifositave and cqiaalizer circuits pass tlîrough a double pole
swatcti, tlle positive circuit only being fuscd. On cf tlîe 20ek.wV.
and the tooî k.iv. llcs5tingiiotà%c gencrators are conncctcd te run

ini multiple, tit a -çcparate section of bus.bar% ah Ille loft end of
tlîu dynnamo panel f1cgig tho front, whîite th otliar 2oc k.w.
generator r"us in 111U1111110 wvith t 75 k.w. agi a sittittar nctiogi of
bus-biars lit Ille riglit iîaiîd enti. Tite booster, btlt%her ilottor,
auîd storage battcry arc conaccted thîugli tîgeir switchecs te the
centîral iaeatiLltà cfbtis.bar%. Tite central ctiogi may bu tltrowmî
il) nitiliqile ivilla eiter oir both of thedy J>înmc Yect)jjm by ,,wans
of the licavy turce.pole baas.jusictiugî 4witcltes. If ilîcue are loft

openi, flic riglit antI loft sectioîua of tige
dynamio panel will bc eaîirely isctogigiectcd
froni tlic nmiddle section, anîd the uîiits cor-
re.spouîsdiiig to satid pianels will ojierate as if
tlîey belonged to disêtinîct geiratiîîg sta-
tionis, cie servihig for hlle ligliting current
supîily and hIcl ther far Uic îîower curregît
î.uîply. D3Y clctsilg the loft '' usjuictioi

.. icî~the ittorage battcry plant niay bc
couplud, s0 ho speak, ho the powuer side.
liy elosiaig tic right bwitcli it inay bc
eCagjild to tic liglîtiîg side, and lastly,
by closiîtg batli bwitlicq, the two power
riants becagige eoîajid logeilier ing ai
single generating plant, ihieluiclig hIe
storage batry. Titis aîîay alita bc tlirown
un the bits-bars independently, and tlîu
wliole gencratiîîg pîlant situt dowai ii Cas-e
of liglit fond, th batler>' supîl>.isig ail tlie

z necussary current.

The lxiwcr andl Jighîhî:g beliUns are
cach prcvided witli an ammetur, a recording
wattnietur and a rccrdiaîg agigîeter, for

gî< RONV OFFIgCE mcasuring the total current. Tite Iigîtioig
section bias provision for 48 feeders, sb oh
tiiese being aoo anîpurc andt 322 being 2o0

-impures capacity. Thcy are ait provided wvitla double pole fused
swigclges, and 16 of the 2ocanipereL circuit-, have circuit breakers
igu additioni. Tite p)owur section providts for tuai 300 amipere and
tegi 500 amîîcre circuits, ecd circuit being saapplied witlî a fuhed
switcli and at circuit breaker.

Tite current frontî tlae storage battcry is gieasurcd by a double
readisîg angeter, a double reading recording animeter, and a ru-
corditîg wattmceter, titis circuit bcing aise î,rovideai witlî a joo
auipec swihclî and circuit breaker.

Tite dynamo pagiel cardes a ground dctcctor, à recarding volt

Nigts.SWIrCISBOARn, FRONTr ViEwv. PA.Ra Row Opa'uct'
BLDINGrî,, NEw VORC CrTV.

meter, a differcntial galvanometer, aaîd a main stationi voltmetur,
ech bcing provided wçith suitablu muitipoint swiiclîes for congîec-
lions te tle vanious circuits. Ttîerc arca.îso ammeters forcdi
booster circuit, auJ switches for mauipulating t lie booster-, aîîd
aîaraing the booster metors. Ail the rheuostats are opcrated by
hVnd-.whucls piaced on tîte front of the board.

Tite board is consîructed cf lte best Tennessee atarble of
uîniformn cclering, the separatu slabs being joined togetiier bLS
z curately %quared udgcs, prescnting Ille appearance of tîtrce
a e panels. A rigid anglc and chiannul iron fratrie supports the
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entie hosar.l. tise wist'Ie bintg varriesi on irots llcde..saiq, whlici
rnusc il %ix iuuiat's iiive Isle fltisir. Tite tuotai letimît; i- 4j fset.

Tli4i pws'r section nst lier' is't cuitd of lise ,swilclia.bti;rd is pro.
%is's %s i lo a niarlt sistr. in orsi. r tsial Ille rea r s! tIllt' boar n sis>
lie coms v'uss'utly reat lited fronast s enîgire mrotns. l'lie leîîgtis (if

thae liwir sesctioni asia fet. n uit lise lst'iglit 8 fret aisov' lise floor.
l'ies iussgtis tif tIlle dvnasîs' 'section i4 t"i (cet asnd dlie aigiat q ect

.1 ittilt'%,. »rite it'agtls (if Ille lsglî.ing sectiots iii 14 feet. andi the
lisigit ci (cet .1 itîdies. Ars srnasasstutal siouldisîg oif brigit çiilpler
fragie qnsi 'cta .etati, andu ail tliesess rsaî',tand-wiîeei, double

Ktsos-tss'tsstirtilent cases, nuit issetai luiiussssiingç sare finistisd
in tiriglit csliper. A neiti grill work filt tise %iace betweets tias
switeleboarsi ands cciiing, ausi lltes tiue tîcdetali5 bciow Isle board-

Ctî1îjst'r.iiiiîtd tigras'ed uiei-listes atre 1irovided for ail
igllri'usttt andas .4yiltiss, bo siesigisate Ille circuit catch olpcrtces.
Ail Iale lbts biar aund rear connelctionss tif Isle rear tif Isle board are

adess tif tise iset fitec coppser, the t'onnectisits being %cesrd to
itsstrîuustuit -41ussis by ussens tif liavsy copper susl% s.crcwed on tise
,stiad%. Oua atcositt oif tise csîtsipitatcd natulrse of tise connections
tise rezsr of t ise isord îlrtseas a îiesfect uetwsirk oif cogtper. but
lise parts sire weii ssapiorted. Tise iusdividsuai bas ire c*srefsaiiy
slincet andssissiîttrictlliy ssrraustged, sîtîd lisue.ent a very ticat
aipprîratc. (fite wisole living as, excellent pire oif %witcisboard
enîginîeering. iuadred, tsi tise çaureful visisig casgiuseer, tise front of
tise %wsiîsisboasrd, fiatîdsoaîe as il is, is nos eis attractive or inîter-
cstitig as tise contstructive detasils nst Isle back of il.

l'lte s-atsis for Itae dyisaso feand ss front ste board direcîiy
jaîts' cotuit%. Tise ft'eders for iiging anti power rise filos tise
rear tif tise feeder panesei to Isle ceiinig oif tise dysiruits roosîs in
condsit s. 1E*very part of tise boardi is dessilziesi to carry ils ratesi
csurrs'us wistiio as1 preciabie rist i lutenspier.tur atite tise %sr-
roussiing air. Tise circuit breasksrs ère of a tisw andi tnvei de,
sigus, ha% ing iaqusinateil copper biadeN, sto..ed vieluta lottggie joint.
Tisey tîreak Ile is rcuit nut tise ,artîoui %bleuis %stîiîliesJ a tise lois.
Ait lise îswliche-4 stre of Isle saist bade variety. A singie unit biade
oif dermsiitte capcltt' y îisvi. One oir two bindes are conibissesi lui
ultiple tsi nîike up switcise. oif i esuired capacit>. Ail %itlîses.

are bisslt oif tise tiest fite coîuier. unt eshtis beiusg tuses in iseir

Tite %wsitcite- anss circuit iire.skers are fiaiitesi by isand ciuia a
good ltlituiss Tise tiaitn bsas june5ion swtitcaes are oif tise
%csrew isremi typei. Ast iare Mentoe ;s order ti toîîct togetiser tise
l)oltive, ilegssti'se ausdt.squ.stier %ectiouîs. tif Isle lti bars. Tisey are
constritees ous tse unit blaste iîrinciiîie. eci biade being cousn.
posesi of tierce s ,-o aiilere isusils. in nisalipte, ectill stiss itsdt,
peandent bel ofjaws. Tite isiades moî'e lin and ouat of thirjaws.
b>' ssaruîisg a craauk fistdie asîsaciiei Io tise isanîs wiîec. and
are kelit in aliiunicnt by -tait.tbie '.îsitabie guides. Tite capacity
oif eascl oif tteise switcises is j'on atîspercs.

Tise issant rcsitsuce.- for varying sthe compouîd:tsg tif tise
)oo!slers are cosi%îrisactet of grids ois ipecial resistance metai.
Tise, arc suspjîorted on tise rear cf lte board, siesr tise top, ansi
are sutastii contnecte go tise '.sriatss swutciaeq by liard rouitd
coppier barti.

INCREASING THE EFFICIENCY 0F STEAM
ENGINES.

The receuît ceuîtenisiai auîniversary of the Royal Tech-
nical Iligli School at Ciîarlottcnburg %vas made the
occaîsiosi of severai important annîounccments con-
cerning thc work of ilsat renowne 'd institution, whiclî
cmbodics in a remarkable degrec the advanced tecb-
nical science wvlich has donc so mucli to pusîs Ger-
ssany forward inb the front rank of mantifacturing
nations. Ausiong these, the first rank is, by common
consent, accordej to, tise pisper.of lProfessur E. Josse,
head oif thse silechanicat Iaboratory, iii which -are de-
scribesi with eiaborate detail tise results of his experi-
ments with ti original andi highly intcrescing process
for incresssing tise efficiency oif steain engines by utiiizing
the licat of the exlîaust %teintî for evaporating* another
liquid isaving a loiver boiliag point thans wvater.

It is weil ktwswn that the stcam houler asnd engine,
noiwitbstnnding ail improvements which it hats under-
gone during the past loci ycars, and its incalculable
services to sîîaskind, is lievertlîeless a wvasteful ansi ex-

travaganut device for converting the encrgy stored in
fulucin mbneclhanicitl powcer. Tise ordstsrry simple,.hight-
pressure etigine, whichi, ater passing stcarns tIîrougli
one cylinder, discharges il into tise air, tbilizes hardly
more tîsas i 've per ccint. of the value of the fuel con-
sumcd under its boler. The compound enginc, in
wvhich the sbeamn, after passissg succcssively througli
two, thrc or more cylinders, is condensed, and the
warm water of condeMausdon restored to thse boler,
utilizcs, under favorable conditions, 12*ta 13 per cent.
of the fusel energy, and there the economy appears to
have stopped. An eminent American enigineer lias
reccîtly publishesi an article revichvisg the develop-
nient of tise steami engisie, and closes his essay wvith
bbe cxpressed opinion that with thc compoursid ma-
chines and imiprovesi cut-ofi' of recent years, tîse prac-
tical limit of efliciency of bte steam engine lias been
rcacK i. The invention described by Professor Josse
introduces a novel clement ito tbc problem and opens
a ncw chapter in the record ai stcarra-enginc de-
ve!lopment.

The process is the joint discovery of Mr. G. Ilchrcnd,
a 1lainburg esigineer, and Dr. Zinmmermann, of Lud-
wigsbnfens ; and, altlsougli flrst pabentesi in 1889, it
has only recentiy been matured andi its application
perfccted by the employnient of an aîsxiliary engine,
whicb, utilizing lise heat containesi in the exhaust
steam, gains as higi' 56 per cent. additonai motive

As'sAasATtys FOR II4CRRA5SNC. TaiI EFFrscNxCV OF STFAl~

power without increasing the expenditure of fuel. The
principle and process involved are simple, and may bc
briefly described as follows:

It is plain that, with ail progress which has hith-
erto been made in steam.cngine practice through
higher pressures, superheated steam, economical cut-
offs or successive cylinders, there is always an im-
portant an inevitable ioss of bent energy when the
steam, having done uts work, is discbarged int the
open air, or changed back to watcr by contact wilh
cold water in a condenser. W'hen the exhaust is into
the open air, the steami has a temperature of about i oo*
Celsius (212* Fahrenheit) ; whens it passes into con-
denser, the steani has a bemperatture of 6o* to 70'

Celsius (14do to î6o* Fahrenheit), according to the
vacuum. The corresponding latent heat of steam,
given up upon change of form f ront steam to hot
water, has bitherto run to waste in the condensing or
cooling water, or in the air. Messr. Bebrend and
Zimmermann attacked the problem of utilizing this
wasted caloric by employing it ta create a new supply
of steam by evaporating some liquid which lias a
lower boiling point bîsan water, and for this purpose
they chose after niany experiments, sulphurous acid
(l-I,SO,), which is not only cheap and easily obtained,
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but has the further advatngc of a viscous consii.tc)
and lubricates the iiiner %vorking surfaces of lte niachin-
cry wNithout corroding thcm. Tlîcir demotîstrntions,
although flot practkcally conclusive, wcrc so prornising
ilînt Professor Josse, as a tchln%ýaI autlîority on ibis
subject, took up thc problem, andi ai'er several înonths
of highly satisfîictory laboratory cxperinîcîît, caused tri
be constructcd and connecteti with ail ordinary working
steam cflginr of the compouid type anl addinnal con-
denser and auxiliary enigine, the power of which could
be exactly micasurcd.

Rcf.erring t0 the diagrami in whicli dimenîsions arc
given in nîsllincter,(1I) and (N) represent tic lîigh and
low pressure cylitîders of an ordinary cornpotind steam
engine, with a stroke of Soo nîjîlirneters, (i9.69 inches)
and a sPeed Of 41.5 revolutions per minute. From lthe
low pressure cylinder (N) tie cxlîaust stcam passes int
the surface condenîser called in the diagrarn the
"4vaporizer." In this vaporizer or condenser, the cool-
ing mnediuim used, insteati of wvatcr, is liquid suiphurous
acid (I-I,SO,) which has a boiling point su lov that it is
immcdiately dccomposed by tc lieat of the exlîaust
steam, whcreby the sulphur dioxide gas (S01 ) is liber-
atcd, which passes over into the cylinder of thc auxiiiary
engine (S), wvherc its work ks donc, as in an ordinary
steam engine. The auxiliary cylinder has a diameter
Of 300 millimeters (s 1.81 inches) and a stroke of Soo
millimeters, with a speed Of 77 revolutions per nminute.

Aftcr pas'sing through this cylinder, the suiphurous
vapor enters the surface condenser, around tie tubes of
which colti watcr flows, as in an ordinary steam plant.
Here the suiphurous vapor ks condenscd to liquid and
is forccd by pump (P) back int the vaporizer, wbcre
il begins its cycle again, the saile (SQ,) bcing used
over and ov.-r again indeinitely. There are, therefore,
in fact, two condensers, tie first scrving, as it were, as
boiter or steam generator for the auxiliary engîne ; and
this boier instcad of bcing fircd by coal, obtains ail
its heat from the exhaust of an ordinary stcam engine,
and, instcad of converting water into steam, evap-
oratcs a liquiti whicb is much more volatile, i.e., bas a
far lower boiling point.

In tbc long series of recordcd tests with thc plant
employed, the tollolving results were attained:

The stcam engîne ls of the compound type, of good,
modern construction, and bcing given a stcady load,
devcloped 34 indicated horsepower, wvitli a consumption
of 8.6 kilogrammes (18.96 pounds) of stcam per in-
cated horscpower-hour. The auxiliary machine work-
ing with the sulphurous vapor indicatcd 19 horsepower,
that is, an increase of 56 per cent. and yielding, in-
stead of one horsepower, 1.56 horsepowver for the same
steam consumption, and rcducing the stcam consump-
tion from 8.6 kilogrammes to 5.5 kilogrammes (from
18.96 to 12.13 pounds) pcr indicateti horsepower.

The t±xperimcnts showed on the average that for
every z5 kilogrammes (33,169 potinds) of steam pass-
ing through the main engine, one h.p. could be gaincd
in the auxiliary machine. Applicd, therefore, to an
ordinary single.cylindcr steam enginc, exhausting int
the ait at high temperature, the percentage of power
saveti by this new device would be vcry much higher
than the eeonomy rcached in tiiese experiments, whicli
as bas been sbown, were made with a highly improved
compound engine. From the average of these experi-
ments, it may be broadly stated tîtat, gîven a fairiy
economical compound engine, ubiug 7,12 kilogrammes

(16.5 pounds) of stcain pcr indif.ated tiorsepowvcr.hiur,
half an indicatci, !iort.ep-ier coild bc produccd n lthe
auxiliary nmachine for~ cvery indicateti horsepowcr de.
veloped in tic main enginc. Assunîing nn average
vacuum of6Go centimieters (23,62 inclies, corrcsponding
10 a temiperature of 6o* Celsius (140* FPnhrenhccit), tl'.
saving of heat must be accomplishcd by using a liquid
which cati bc vaporized to a higli pres,ure it or below
that temiperature. Assuming furîlier, tUec opper and
iotver limits of tenîperature within whiclî the operation
is confined lu bc 6o' and 20' Celsius (140* and 67'
Fahrenheit), tic pressure of tLe sulphurous vapor
would range from îo.oS down t0 2ý35 8 iopheres
aboya open-air pressure. A wvorkîng priesv . cs èzî igh
as ordinary steami-boiler pressure ks, th refore, reae.ily
ohtaincd at a compnrativciy moderato tempemature.
iNoruover, the volume of sulphurous-acid vapor
neccssary to contain the numlber of heat unit4 cor-
responding 0 the wvork to bc performed is much
smaller tItan thc volume of steani wiîich would bc me-
quircd for thc samne pîîrpose. As the savîng 10 ba
cffectcd by the auxiliary engine depentis directly upon
the difTercnce bethvcen thc higlicst and loivest tempera-
turcs involved, the greatest gain wîll, therefore, be
made cither wvhen the water in the surface condenser is
as cold as possible, or wlien the heat of the exhaust
steam fmom the engine is at a maximum, as is the case
%vith a single-cylinderstt-ani engine %viîlout condenser,
wvhicb may bc anywhcre up t0 212' Fahirenheit.

The expense of titis improvement is practically üil in
the construction cost of the vaniorizer, condenser and
;îuxiliary engine itseif, anti ils ccononîy inay ha
rcalized from Uhc f.-i..t that lthe exhaust steam front a
2,oo0 h.p. central station engine should furnisît power
10 drive an additional 1,000 lî.. angine, which can bc
connccted as an extra cylinder 10 the steam engine or
run independently, and thîts incrcasi, r.i 5o per cent.
the powem developeti without adding a pound to the
quantity oe fuel consumcd. Whcn, iii vicw of the
preserit coal famine tiîmoughout Europe, it is remember-
ed that the steam-engino energy. of Germany atone,
afioar andi ashore, is not less titan 3,717,264 h. p., the
commercial importance of such an iriprovement will ha
readily apparent.

ALUMINUM AS A CONDUÇTOR.
The Chicagoi Record says that aluminum is to have

its first important trial as a commercial concluctor of
electricity on lthe Northwestmn Efevated Roati. Twenty
miles of inch and a lialf cahles-î5o,ooo pounds of the
light-weight, silvemy stuff--arc 10 be .:îrung along the
steel trestle to distribute the motive power to tîto trolley
rails of the naev roati. Aluminunt dispînces ils copper
rival on the new moati hecausa of ils cheapness. Cop-
per bas almost douhled in price within a twcivemonth
white the lighler metal has droppati a shade in the scale.
James R. Chapman, the electricai engincer in charge of
the ncwv road, says : "'After copper, aluminum is the
best conductor among the cheaper metals. An alumi-
numn wire has the addicional ativantages or being
iighter to handle and of being non-corrosive." Accord-
ing to Mr. Chapma- a perfect joint has been made
possible by a solder inventeà by a Chicago man.

Beginmîing wiflb the Janiuary nombcr, thte jub]lshers or Science
.Xbstracts, of Londont, England, introd,,ccd chapier on -' Stcani
Plant, G.% ,ttd Oit Engines,- alko alitraeih. cliîig witti niotor
cars in gencral.
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1
REMOVAL NOTICE.

On May Ist ncxt the Montreal office of The CANADIAN ELEC.
TRICAL NEWS will bc re movtd from the New York Life Build-.
ing to the Ioepe..ia Building, corner St. larnes Street and Placc
d'Armes Mil.

IN the larger citics of Canlada the Id-
Undergroundcndît

Cosduits. 'santiges ofunderground codisfor
cectric wsires are graduially being

recognized by the electrical conipaniies. The Lichine
Rapids Iiydrulic & Land Company havel pla.ced theïr

%vs'ires underground along rnany of the principal strcets
lin Montrent, and it is ohserved by the report of the ui-
rcctors that the systcrn lias been found cminently sattk-
factory. The M1ontreal Street R'.îlway Company are
about to take sirnilar action. Apart tri enhiancing
the appearance of a city by the removal of tînsiglhtly
potes, wse believe that the underground system 'ss'ill be
fotînd to have inany advantiges for the electrical coni-
panlies as compared wsith the prescrnt overhead con-
struction, at least in the cosigestcd business sections in
cities. White the first cost of installat;oî wiil he
heavs', this will <n timie be overbalanced by tîte comn-
parativse freedom froni accidents, interruption front
sicet storrns, etc.

The Use of Storage Till hist ory of the storage battery on
Batteries the Arnerican continent lias been a

in Central Stations. curious one,. and illustrates the differ-

ence in methods and conditions existing betwveen Amien-
can and European practice. WVhite on the continent the
stoirage battery was recognized as an alrnost essential
part of the station cquipment, and in lEngland its valuie
was largely conceded ; in Anierica until 1894 the records
show that the installations using a battery plant were
few and far betwecn and gesierally far froni successful.
The larger use of batteries in Eutrope is due to several
causes, chief among theni being the fact that hy fair flic
larger number of stations existing there are of the direct
current order. while on Ibis bide the altcrnating stations
preponderate. In addition to tbis it appears that until
1894 the storage field was being exploited iii Amlerica
hy a numbe: of weak companies, among whonu con-
siderable rivalry cxistcd tending towards the practice of
obiaining business ly any method at hand'. working for
imediate retturns only, and litigating in the patent

courts. Tlic resuits wxere that the s:torage battery wvas

ipplied in miany cases wxhere ils tise %svas riot justified,
and the proper precautions were flot taken ta ensure
that the equipiment w'.'.s large and stîbstantial cnoughi to
stand the severe operalive conditions imposcd by leavy
discharges. In E urope. on the other hand'. proper engi-
neering nicthod% prevsailed'. in consequence of which %s'e
find successful installation from the first. Since thiat
lime, bowevez, a consolidation of interests bas taken
place in Americai, and the trade is largcly in Ille hanids
of onc powerful companly, wsitlî the result that since iS94
the sales of baitterýies.hbave increcased almost twel's'c fold.
This tremendotis increase is duc to the fâct thant the
larger stations in the Amierican cities bave recognizcd
the usefulness z'. the smorage -,ysteml and nppl.ed il not
only to the lighting deniatnds. but latterly and very ex-
tensiv'ely ta the necds of street railway systenis.

The imprcivemcnt wbich hias tnken place in ibe opera-
ticin of the siomage battcry on tîzis continent lias bren
due flot 10 any great advancc in the direction of nemer
and more efficient types of celis, but 10 the gradtîail ira-
provement of tbasc alrcady existing as regards their
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niechanictil features, thleir more intelligent handling
%vhile in operation, and more important than any, that
%%-tlî proper engineering the conditions of operation have
delerinied the type and capacity of the celis and nat
the niere question of first cost. These points hiaving heen
given proper attention, it hecamne evident ta the larger
lighting conmpanies thax the baller), had a place in timeir
:iquipiient, and the snmaller conmpanies, although soe
to recognive ils v'alise, are now% more rapidly f.:lling into
liaie, andi iii Canada a careful consideration ai the ques-
tion wvill no doubt Ieud ta the adoption af batteries in at
lcast sonie af the larger steani stations. %V'hile each
cas-e niust be considered upon its, nerits, anid no general
conclusions cati be arrived at which iill suit ail cases,
thiere are a few. land marks which ivili serve as guides in
determining tie question for any particular plant.

(screrally speaking, the uses ta which a batter) plant
casn be put in central station practice are as follows :
First, ta carry the peak ai the load ; second, ta carry
the entire nrinimn load for %vlatcver time it nîay exist,
third, ta act as an equalizer or reservoir, charging and
discharging as the fluctuations and variations of the
load dcmands ; fourth, ta be used in suh-stations ta
assist the regulation over the feeders and ta cut down
the cast of feeder copper, which would be designed for
the average Ioad instead ai the maximum. In the
lighstingr station the irst two uses are generally given
first consideratian, and for traction work, the latter two;
andin acombinatian station, ai course, each use demnands
a cameful investigation. The case of use for the peak of
the load is usually first met with whien it becomes neces-
sary ta instaîl mare apparatus ta meet increased de-
mands, and the relative merits af additianal steami
apparatus or battery equipment then came up for con-
s.ideraition. For this use in lighting stations, as the peak
of thie load is of short duration, the hattery should be suit-
aNcl for a high discharge rate for a short time, so that
the cost per kilowatt available over the time under con-
sideration should be gliven the first consideration amnd
s;erve as a ba-siç of comparison with the cost per kilowvatt
of stcam plant. li the case where the battery is ta be
ivscd ta carry the minimum load over lorgcr periods,
say fromi midnighit an, the kilowatt hours of capacity
becomes the chief consideration, apart irorn its ahility
ta be rapidly charged and discharged, and it will hie
fn-und thlat the cosi per kilowatt hour for batterie.- for
thîe two cases above nientioned is vastlv different.
For instance, a battery for an eight hour discharge rate
may cast from forty ta forty-five dollars per k.w. hour,
Mille if the discharge rate be one hour the cast will
probably be nearly three times as much per k.w. hour.
A point which ig lrequently misunderstood irn dealing
with rapid rate ra distinguished from slow rate dis-
charge of liatteries is the efficiency. It may bc stated
thlat if an eight haur battery be discharged ini one hour,
il-. capacity in k.w. hours will prabably hie cut down
rifty per cent., but this does flot involve a corresponding
dccrense in efficiency, as, if the battcry bc rechargcd,
thle iniput will correspond witli the amount taken out,

ofsa course, the inherent losses due ta charging
which exist in every storage cell. For this reason it
hecomes apparent that the cast of a rapid rate battery
%vil] be greaier per k.w. hour than a slow rate battery
ai a sm1nilar capacity, while the efficiency should not be
very différent. It should also bc nioted that wtaile the
ampere efficicncy nîav bc go per cent. ,the watt efficicncy
as measured by the ratio of watt outpuit ta input will

seldom, lie found iii practice ta be higher tlhai 75 Per
cent., and tItis latter percentage shotild be considercd,
and not the fariner, imi dealing with tîte relative merits
ai the battery and steani plant as regards its efiects upan
the coal consuimptian.

The question ai depreciation is ait once brought up for
discussion wvlien sîor.age is suggestcd, and tlle battte
geincraîl> range% about that point. This is hardly to be
wondered at whlen it ks considered that Ille purchas.er
lias before in:i tîte very titnfitotr;tble records af past
ý cars ; andI lie is justiiied iii assumling that modern in-
st.illations have miot been i existence long emiough ta
demionstrate that thedepreciationfactor lias been reduced
ta a commercial point by proper engineering ai the plant
and miechanical construction of the celîs, as is clainied.
The chief causes ai battery failure are buckling, short
circuiting, stilphating, dkýintegrating, and dropping ai
active niaterials, and il is safe ta say that it least fiity
per cent. of tîte depreciation accotints have been due ta
iniiproper charging and discharging and gener4al lack af
attention given the cedls wlîile ini the custoniers' hands.
This is not due ta Ille fact tîtat tlie battery requires an>'
great aniaunt ai attention, but for the reason that the
action being cheinical, troubles do not nîanifest theni-
selves as in meclianical apparatus, and the luattery whichl
is being rapidly %vorn oui appears upon casual inispec-
tion ta be in fair condition. A proper recognition of
these facts lias contributed ta cut down the depreciation
alluwted very largely. Thiis matter ai depreciation lias
fat ccd niany campanies nianufacturing batteries ta
guarantee this charge; and in Amierica several large
plants for severe work have been guaranteed at the rate
ofiseven ta eight per cent., wvhile in German , where the
experience lias been more extensbive, tie ian uiact uring
companies %vilh inaintain the cells for 4 Pet cent. Of the
cast per year drnder fair operative conditions ; and niany
ai the owtiers will not avail thiemselves ai the aiter, as
they dlain that tliey &:at maintain their cquipnicnts for
less than that percentage. Fromi these considerations
it appears thal, in figuring upon the depreciation and
repair accounit ai storage equîpnîent, properhy dcsigned
for the existing conditions ai aperation and praperhy iii-
spected and hindled, this portion ai tlie plant mîay
safely bc treated as being subject ta tic sanie percentage
ahhowance for depreciatian and repairs as the inechanical
portion ai the station equipment. For obvious rewsons
the battcry does not appertl to thie manager operating
a water power station unhess the question ai the load be-
coming grenter than cati bc handled %vith the water
available, becomes pressinîg, whien the case becomes
similar ta that, ai a steani station in which the dernand
exceeds the capacity. In these cases it becomes a
question betwcen the use ai additional steani plant and
the installation of batteries. The advantagc on the side
of the hattery is that l eniailles the steam plant ta op-
erate at a point necarer fuil ho;mJ during the time of charg-
ing, and cither relieves il oi the peak ai Ille hoad or en-
ables thie steani equipment ta be shut dawn duirng cer-
tain portions ai the twenty-iour hiaurs. G;cneraillyspe.ik-
ing, it wvill bc lbe found tlîat tlle cost ai a hattery cquip-
nient for the pcak ai the fond will nat greathy exccd, if -t
aIl, the nccc-s-.ary increase oisteani eqtuipment. and ufit be
alloiwcd that the iatcrest, depreciation, aud repair Ver-
centage allowancc for Nimilmr investmcnts will be about
the saime, tic advisability oi installing cither depends
upon the relative cost oficoal and supplies and habor for
the additianal Output. As regards the labour accouni,
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it wilI generally be iound that the battery bas the ad-vantage, especially where il allows of the steani equip-
ment hcing shut dotvn for a sulffcicnt nttmber of haurs
to permit of a reduct ion of thse shift. As regards thse
cosîl comsumrption, the losses in the battery must be
placed ;îgainst the tosses icn the rival stcam cquipment,
makîng also dite allosvance for the saving in coal per
kilowatt outpust of the original plant w4hite clîarging the
batteries, dîte ici the tact that the engisues are running
undcr grenier load and therefore at a inore economical
point. In figîtring the loss in the batteries, it must be
carefully kept in mind that this loss anly exists white the
battery is in use and should flot be figured as an ail loss
loss against the equipment.

Thse above cansiderations, whilc applying more pro.
perly Io thse use of batteries in lighting stations, are also
generally applicable ta their use for railw;sy operating,
althotigh for tbis clas-; of work thei ability of thse battery
to absnrb fluctuations in the tonds becomes thse promi-
tient fenture. This application is being taken advantage
o! more and more b>' the larger street railway com pan-
ses, and even in such cases as Pittsburg, wisere coal
costs anl>' about 45 cents per ton, storage is in use ta
prevent fluctuations and ta minimize sudden strains on
tse machinery. Event altisougi thse battery under certain
conditions ma' flot appeat ta thse station management,
thse customer may finit it af advantage, as is illustrated
by the use of batteries by the Buffala Traction Company,
which receives ils polier from Niagara, stores it dssring
light fond haurs, and uses it ta cut dowru the pcak of the
fond, thus dispensing with the tise of much niechanical
apparatus and effecting a saving in the cost af power
taken. It may be pointed out that in the larger cities
where thse power demands are of thse best the average
yearly otput of the stations are usually under 40 per
cent. af the capabilities of the steam macbinery wbicb
must be installed ta takie thîe peak of tbe foad in the
winter, so that thse operating companies bave at lenst 6o
per cent. of their available output locked up unless bat-
teries are used, and thse extra cost of production of this
extra outîput %vould only be the cost of thse additional
coal, anid could bc very cbcaply sold, and it is this power
which is rendcred available by thse batler>'.

THE CANADIAN ELECTRICAL ASSOCIATION.
Arrangements arc progresçEng favorab>' for thse an-

nîsal convention ai the Canadian Electrical Association,
ta be iseld in tise cil>' of Ottawa on the 27th, 2Sîis anid
z9lh of J une. Thie conimittee appointed ta arrange for
papers hanve met with encouraging stsccess, baving
sectircd tise promise ao' certain papiers front several per-
sons promitient in Ille electrical indusîry. Thse local cati-
mitc wvill mccl nt an early date to make preparations
for tise Ct Cnt, and we tsndcrstand tbat cverv effort is bc-
ing put fortis to inîcrest mnnbcrs and outsiders cvery-
wberc witb a v'icw to baving a large Ittendance aînd
profitable meeting, and with fav'orable wceather thse
convention sisotld cih a great success. In next issue
snmc parîicsslars ti! tise programme may be given.

~sl. Ts<îsss iawus., ~ci knwn n .trclrailway u'ircle.N in
Monts-cal esnd St. John. l.. eft rec.cntiy for Ctwrgcttwvn. liems.
ras-a, wlscs-c lie will Msrrnteid flie i%.sall;ts<sn tif an elccts-ie
plant. NIr. F. llroiiers wsli Icave sisorsly for tire xame place. lie
tsaving beenl gis'cn %ie -upetinuentlenec of ise conNtruction o! an
clectrEc' rahway En whici a number of Mtonts-cal c74pilali.ts as-c
istere&zîed.

iltrt Office of Ille CAiAIsIAW EIcCT&cICAL NmLW%.

lIONTR<AL, *Aîril 211d £0.
Tihe Aien Labcsr Lav l<eeps clectricali wirissg coistratctr.s of

tisEs counstry frot'. goitig init) tihe ncigisboriîsg republie tu secure
Commetcs, yet their coniractors cati conte in ictfe, or rallier sensd
a reîsreentative, to take off qutausties, figure ui Canadisîs jobs ai
Caiadiisiascîieî afiend tierc lu. nu olic ta b.ty to iisemi

fliay -; srely tis i, flot jlzSi.
[)aill MIs'lita lles'c. widow or the tli Aiphsonse Girouard,

lsoicl.kecper, of Ste. Cîusecgosîde, wiso was killed hy ai eleciric
sisock: whule i) Isle act o! ligisting tan celric iamp ici is prensises,
isu%sing tihe Royal Electrite Company for $s.ç.oco darnages.
Sorie issicresting evidence niay i, e xpectcdl.

SIpris bLS91CSu. in cte cieCCriCati CentratCîing liuie looks gond ill
titis City. Tiserc arc qie a sittunber of arcîsitecis soliciiing
tenders for wiriîsg, une ot ctse mioet notable being th:e combined
fisoîc nui station car tic Caisadian pacifie Ra.ilwa.y Company, to
bc bssili ai WVinnip)eg. TiEs buildinsg Es il tise bsands or Mr. E.
Maxwell, arciict.

Tie bad road.4 afier thse lienvy sntowtlal% laiel' hsave made an
inCreaLSed denmand on cite Montrcal Street Railway Company>. so
tisat caci Windsor car resensbeu a box of sardines, in thas
isunanity is paciced lu cte greatest extent. In expiation, how-
ever. Et is jti%t pn.bibie tisat tise hiigi cost of ironi, cnpper and
similar necc!,4iis may be cauing tire managemsent t0 await a
more favorable cimne for btiyisg. %o as in iissrease the copper.
power unit s and construction wvorli. 'Speed cte tErne."'

Tire Mossîrcal Daily Star (Grahsam C o.> E:tend instailing con-
siderable wiring for bolt» ligisis and nsotors in> ileir new building.
Tenders are niow being cailcd for by cte arclsitect, AMr. A. F.
Dunlosp. It ius stalcd tihai a United States expert wa% cailed in to
draw %li tise %pecificattion%, wisiciî arc cersainiy elabssraîe, but
qusille capable of lsaving been drawn usp isy local conusuiting clec-
tricai engineers-En fact beticred.

Il Es noiv evident chtisaitie Montrent Strect Raiiway Company
wili put certain feeders usdergrousnd. In tact. Et Es aiso rumored
tchai tise Royal Flectric Company aire figuring on similar actions.
As tise Laiciiise Rapi'ds, Conspaszy ansd Ilell Telepisone Comspany
hsave bousi already rusade a start En this direction, tise date wlsen
our *1 iiket fence- (as a United States gentleman described thse
rows o! puotes) will bc removed, nsay souci bc in sigit. Of course,
no one at ail acquainted with tise bssine'ýs imagines tisai eacis and
every psole wil bc dispeîssed wEtls. A few musst remnain.

Tire lseavy %now full in Ihis City abolit Mai. is ssî sinspiy
knsoclccd cte iMontreai ,trctî railway off ils ct. afier a galiassi
figi lsad beci pîst up, Tiiey wcre tnot long in getuiisg ini risnnuhîg
order again, lsowever, ansd even lise lime o! stoppage coîîld hsave
bects maîerialiy rcdtsccd had tise City been a little more pronsptiEn
carting cte Nnow off t ie si rcts.

otrbi seem lu have occurrcd wilis cubher tise Royal or
Lachinse Rapids Comipau)-a circuits during tise winîer blizzards.

Quebee city secitîs ta )lave casighs t i ivciy during the snow fail.
It E% reportcd tissu tise strcet rssitway isad %omne dcszen or more
car:, Isaifa dozes %wedîsCr!, etc., atallcd in i te snow for about z4
sour.

ie Jacques Cartirr %Water and Power Ca. i Quebcc arc mak.
ingaNome -fine -:it - qssotatîons En their figlst l'or business againi
tise exisling 'iosstmorencv' Company. One cent per lamp lier
rigi. lei;% so% for ca iEs a -ample of!I some liai-rates.

Tise I'<>wcr Plublishitng Company. Waorld B3uildinig, New York,
hsave favored liq wi a copy o! a new work entiîlid, *1Elieirse
Wiring."* by Cecil Il. I'ocic. A penssai% of tis b&ok prove. Elt lt
ser>' En:eresîting and vistabie. Il i% de.signed col serve bath as au>
isirueor for practical wiremcss wlso have rccasion ta Iay asît

t)sc'ir <sws work, and a% a con verience and generai reference baok
foireloctricaesiegi;nceiswiose work Essludes the calculatian et
tran,.m;isiosi circuits, etc. Refercnce tables and formulas arc
lire'.cntd in convenient fori. But pcrhaps cte maxi valtsabie
features ofiltis work arc tire wiuing tabiles; for aicrnaiing crirreni
msutot's end tire table% -.lscuwissg the corrected drap in inductive
circuit>. Thc.%e are tise only tables ofîhc kind wisich have corne
totaar notice. Tie ;srice o! isie boôok Es S:.oo.
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A SIMPLE TWO-PHASE SYSTEM 0F

SECONDARY MAINS.
ON the distributing networkc of tire Hartford Electric

Lighit Company, there is in use a simple means of dis-
tributing with a minimum number of wires the two-
phase currents for both ligbts and motors. The second-
ary mains are three-wire for ligbting andi two.pbase for
power, largely underground andi supplieti in districts by
manliole transformers. Each manhole bas twa trans-
formers, one for eacb phase ; eacb transformer being
tapped out at its central point for th.: neutral of the
three-wire 220-vOlt network. The secondaries of the
two transformers are sbown at A andi B in the acconi-
panying diagramn of connections. One outsitie terminal
ai A is connecteti to one outside terminal of B, and iii
eacb direction four wires are carrieti. It will be noticeti
that to the riglit the upper three wires are those of the
tbree-wire single-phase circuit from transformer A, and
the lover wvire coming fromi transformer B, witb the
wire next above it, gives a pressure ai 220 voltS Of the
other phase to mators in that direction. The neutral of

Tiuî CONNECTrONSs 0F SF.coNDxAa NETwoRxs FOR THE DIS.
Ti'ToN F Two.PiisE POWER AN»t TIIREiH-WIRE

LIGHING o. F~OUR WIRES.

transformer A is flot carried to the left, white that of
transformer B is, and aI l ights in this direction are sup-
plied from the three-wire system of the latter trans-
former, white in this direction also one wire serves
commonly as one outer of the tbree-wire system and as
anc side of the secondary of the other phase. Thus
four wires serve to give a three-wire lighting antd a two-
phase motor distribution and the lights are approxi-
mately equally divideti between the twa phases. The
neutrals are, of course, not connecteti in ta the motors,
wbicb run at 220 volts on each phase andi are wired on
the two-phase three-wire principle. It is obvious that
there is between the upper andi the Iower wvires going
out in each direction an electramotive force consisting
of the vectorial resultant of the two 220 VOltS wbicb
amounts ta about 3i0 volts, but this increaseti pressure
is no particular disadvantage on 10w-tension circuits.
It is also obvious that the wire useti commonly by both
phases gets an incrcased current, but flot sufllciently so
ta materialiy affect the regulation. The systerni bas
proven perfectly satisfactory. -American Electrician.

INGREASED SCALE IN BOILERS IN DRY
WEATHER.

>RIA.vvery few steam users have ever noticed
that the formation of scale in bolIers is niuch more
rapid and troublesome in limes oi pratracicd drought
than in zimes wben the streams froni whicli the ieed
water is taken arc full; yet this is a fact weIl establisbcd
by the reports ai boiter inspectors. and shoulti be taken
into accouint by steam users whose fecti water is fromn
streams feti rostly by surface water from rainfail.
The Locomotive, publisheti by the Hartford Steam
Boiter Inspection andi Insurance Company, explains- the
increase of scaïe by dry wcaîher. The reason for this,
according to aur cantemporary, is not bard ta find, the
unusual deposits of scale bei.ng due ta tbe increased
hardness af the water after a lengthy speli ai dry

weaîlîer. In Urnes of droughit the wvater is drawn
necessarily fromi the lowcr levels, iii reaching wbich it
has become irnpregnated wvitt limie, nmagnesia, and
other soluble substances contained iii the overlying
strata. In al season of copiotis raintall, on the other
hand, the graund, being soaked, .canniot absorb the
surface water, wvIich rapidly drains offito rivers or
reservoirs, as the case may be, bcfore it lias liad tirne to
dissolve out the scale.forming substances iii any quati-
tity. lIn«a season of lighit rainfall the grotind cati
absorb practically aIl tlie water that, futils. and the pro-
portion of surface water is relativeiy snmall. Ilence in
dry seasons the wgter tised ini the boilers will bc largcly
spring or liard water, and in wet seasons it will consist
cbiefly of surface or soft watcr, the deposits of boiter
scale being larger or sinaller in proportion. The mioral
af aIl this is two-fold. In the first place, during a dry
season boilers should bc more frequently opened,
exanîined, and clentied. Just how much oftcîîer this
should ho done niust depend ispon local conditions and
tlîe severity ot the drought ; but it is suggcsted îlîat,
judgi.îg from observations made in the State of Con-
necticut, they sbould be inspected in such a season as
the last about twice as frequently. Another fact to be
renlembered is that when a lîeavy rainfaîl cornes, bring-
ing a sudden supply af surface-and, tlîerefore, sot-
water, the scale that is in tire boi>er wifl be sudden)y
Ioosened up, andi unless precautions are taken it will
lodge over the fire sheet aîîd cause trouble. This is
particularly hiable to happen during the melting of the
snow in the spring, whien the water wvill be particularly
free from ruineraI salts.

THE CENTRAL ONTARIO POWER COM-
PANY.

At a recent meeting at the Quecn's botel, Toronto,
of the sharebolders of the Central Ontario Power
Co., Uimited (proprietors of the Burleigli Falls watcr
power), lately incorporated with a capital Of $750,000,
for the purpose ot developing the Burleigh FaUs and
other water powers, and for transmitîing electric power
to Peterborough and Lindlsay and district, and for oper-
ating a radial s ystem of electric railnays iii the vicinity,
the following directors wvcre elected, viz.: Hon. Ricbard
Harcourt, Toronto, president ; F. A. Hiall, Perth, vice-
president ; J. Alex. Cnlverwell, managiîig director;
Honi. Senator, Peter McLareni, Perthî ; Eugene Coste,
M. E., Toronto ; James Kendrey. MN. P., Peterborough;
R. J. McLanghlin, Lindsay; F. W. Barrett, Edward T.
Adanîs, M. D., Toronto ; H. J. Taylor and H. E. ILar-
kmn, St. Cathîarines. The conipany have opened their
head offices at Peterborough, the managing director,
Mr. J. Alex. Culverwell, late of Toronto, lîaving re-
moved ta Peterborough to take charge of thecompany's
offi ce.

PERSONAL.
,Nr. WV. B. Cioc, mai:nager of îI*c Torosito & S,.1,,rh;.n 1.elcgric

Railway. bas tendcrcd hiî resignaiu.
The dcath of 'Mr. George 11. lletr.m, NI. P. for Toronto, and

licad fi uic I;criramn Engine Wtorkq Company, wîiicI occîîrcd on
Mardi 2011,. was the caîu.s of widcspread regret. Ntr. Berirami
wasn bu%nc,, mar i of arlccd ablIity. ln8 uiS t rin or Becr-
trami & Conparny look ovcr Ille manfcu~gbîJc of uIl
Doty Enginc WVork'. Company. v~iih ]liter becaine the 11cr.
ir.-m Engmce %Vorboi Comnpany. and I.irgcy idcntificd witli ,Issp.
building. Mr. l3criram wa,. clcîcd lt the Iboî.1c tir Common, iii
Novcmbcr, 8897.

£%r. IV. J. Gidmour, maciagcr of cite M-11l TelciiiioteEdag
nt Blrockville, Ont., and ofîciîîîlîîa Disîrict No. 6. lis.

been -tlpoinit:d Stîîperintcntrni or Agencics in the Eatirni De.
parirnenh of %he lict Telepliorc Comipany, w~ili licadiqiarieri in
:%otreal. Ti-. cîjvî,ioî, asiilude,.t tieirritorv c.% tif Kînji,.ta il%
Ontario and the 'diiole or rie pirovincc o ai Qîctk.c. Mr. Gilmaî.r
ha%' beca identificdl witli thc Bell Tclclpltuîc Conifpaîiy for fifcs
yearr., and his rcmov.il from Blrockville watt he rt-grettct lv rite
citizenu.

~',r.>.Mc~îloîg, lcciricnn ofIlle Toronîto RaIw o siiany,
wUi %hortly tcave for I.4vcr<xiýo, Etiglanul, whcrc tie % i.'it% ,IiiieC

ulîdîîicsaicicilccricanfor tic Liicrpriot Sire.: Rlttw:y,
wlîiih is %ap)raîcd by the corporation. Ai site prc..cnt lime uiirc
arc but a fewv miles of cîcterai raîilwv in se, blit il, it prajxcd
toainsaI a complcte %ylem Io rvplace tlîc horse car,. l i% a
.ourcc of congratulatiion thât Caîîadianî. arc bc*ttg diuoscn ici fili
sucli important positions.
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THE PROBLEM 0F ARC LIGHTING PROM A 250
VOLT SUPPLY.0

Ilv WV. Il. SAuusC.
ln tise early days or electrie liglsinitg incandescent lamies wcre

made for low voltages, and if it wax necessary to use thise %ville a
bsigle voltage. îisey wec occassionaiiy put in %eries. Whien tIse
.4tAndnrd volage came to bs, recognixed as too no difficuity was
found witis incandescent lainpa-, but witi arc lampls tie difliessity
of avinz' to ruse two insearies was met witis to a comiparativel>'
siigit extent. Witte, isowever, tise present 2,50 volt sssppiy tîsie
trouble %vas round Io bc grcatly increased'

ln order to meet tii demand the enciosed arc tits was brotîglit
qtrongly into notice, and bosides isaving thse advantage of reqtuir.
ing a greatcr voltage, il lias tise additional advantage of bursig
about twenty times as long xs the open arc tampl. As regards
the voltage tÉbat an encloscd arc iamp wouid bura satisfnctorily at,
this uior tead %een a lailp wound to taite the full 2S0 volts acroas
its& termsinais, bust tise result was simply an apology ror liglit. As
(ar, therefore, as a -So voit circuit wat cotscersied, tisere were only
two arrangenments in common use-vuz., two enclosed arcs in series
or tour or ive open arc lamps in series. The ecnnomy quebtiots
watt discussed front tise consuniers' point of vissw, and the obvious
disadvantagss or having five lamps in series, and sto necessarily
ail controlled by one switcis, was pointr-d out.

Thse author then werst ons Io desseribe a series of tests lie tend
carried oui at tise Glasigow Corporation iamp testitsg deparsmcsst
by permission ofINIr. Cisamen. Tise resuits abtained are given in
the following table, and it might bc pointed out that the>' do not
aitu at timoreticai .tccuracy, but ralier ai a good general practical
comparison. ie comparisons were made by tise ordissar>' grease
spot nsettioj, and aisa by the shadow metlsod, and the ratio of tise
s.qsarcs or tise dimtîces bet ween tise re.çpective lamps and thse
position where the grease %pot became invisible or ;ise intcnsity
or the tisrown shadows eqisal werc taken. As regardýs
tise globe used, the opêne arc tamil was fitted witls an opaline
globe, as gcncraiiy lsow used, and tise cniclosed arc lamp was
fitted with two obscured globes, as is customary ils practical tise.
TABILE SUIîwGo COMPAR5.8N StSTWEEN LIGIIT-C.IVINC P'OWER

0F OPEN AND FNCLOSal) ARC LAM4IS, AND COMPAXISOs* WITII
INCANDsESCENT LA?4PS ALL USING' THEî qAbIE POWER AND)
XU4NNNG ON 250 VOLTS.

Ty pe of lamie, Ope am FKo r Inc3ndescents
(ntw <cia Rlobei>

110 na~e 1 d se t eus Sigl 6 of .6 c.1, 31 of 8 r.p.
Ssyinit resittance % ohst'as lmCorrellt........... 10 amPs. 4 aMP&. 1'73 8p 4't &MPS 4.48 3snp5.

M*etur.pu larop ... s 5 ~ 68 530 0 ,,I 00So
Cooparon. t 37 .l 063 .~3. Il 7 I.;
Cpmpuiaccs takinr 1 0'7 ' ? 0t6 C.P. as tlnity). 3-, -. 54 .3,3 vc .5 7

Tise figure« ils tise table speak for themaecîves. With regard to
tise sîcadying rebistance ils circuit witb the sinigle encloscd arc,

this. waN combined witls tise lamie itselfso tÉbat witisout unlscce-sary
trouble th;%s figure wab unable to bc filld ini. Under tise lieadi:sg
of power takcn per lampe (ins thse case of tise arcs, and of courbe
per cluster i the case of the incandescents), osving to a mnitakc
in îisc tebt% wlscn tesîing tise incandescent lamps, too mucîs was
taken, %o a second column Isas becn added rcduccd in proportion
to bring tise amouent in liste wiîls tise otiser figures. Tise conspari-
sons were made witls tise open arc, but ins order ta issake tiseni
clearer sisey hsave been reduced to a basis taking a s6 c.îs. lamplas
unity. It will bc be tisat a single cnclosed arc tamilis otsly about
one-tisird ati efficient asa s6 c.p. tamip, Ébsat wlsen two cnclosed arcs-
are rus in bcries tise ffilciency is about ane and a haîf times isat
of a 16 c.p. lampe, wisle an open arc tampl bas aboutî tiere and a
quatter tiie. the efficiency of a s6 c.p. lamp. Thsis shsows tise
open typle arc lammp t0 be over soc per cent anoreeflicicsî isant tise
cnclosed type arc lamie, tise latter running under as in <st favor-
able conîditions.

Front tîsesec figures it is clear tÉbat tbe enclcsed arc would hsave
no chance of beisg popular with tbe publit: ir a single ospen type
are could bc us.ed under biensar conditions. Tise objections to
open type arcs arc : fil Tise ncccs ty ofirunning five lamps is
%crie,«. or ir le%%. are %%,cd, or ab:,orbing tise difference by
nîcans oi a rcibtancc ; (--) Owisig it fiv'e lamips bei-ig in %crie%,
any ssn.%teaditscss or fiiclcering occuring in one lamp will be sisown
ins tise atlter, on tise sanie circuit, so ilhat tiscre will bc ive
timiel tise amouns of iliclccring : (3)Tisc neccsaiýty of isavingail tise
lansi ins eacis serie.- or tise me size, type. ansd current. Tise
cnclosed arc lamp% have tise sanse Objections, altisosgh ic a
ver> mucis leas extent, but in tise autsors opinsion any advantagces
ils ibis rLespect are far more tisan cassnter.batanced by tise lesç

*Ab.tmct el a pIMPe tead ibelct the In.ttios cf Etecttat Enginters, tsgw

asîsotint of liglit obtained frosîs tisemr for tise sanise expenditure or
power.

Tise autisor cosiders tient tisere are two rensedies tient cati be
eniployed to avercome tise dilicult>' of running open are tanis one
a 250 Volt circuiit-viz., (a) by the utie of a stcp-down trasformîer;
(2) by tise use an arrangement designed by tie ututisor, aîsd wiie
ie calis a '1ganger bwitclsboard.- lu tisis arrangemenst et sella
rate flair or iessds is ries from every individual henie 10 a censtra
positions whierti a msains switcis.board is fitted. Tii 4witcit.
board iq so arranged tisaI any tamis cani bc plugged iiito a
circuit tir fsve. Tise disadvantssges or tis mctisod are two
ins nussber :(i) Tient speciai telepîsones or oth;r signalling ar-
ransgementsisave to be ensployed ror signallissg to tise main board,
wican attendant lias Io bu more or less conStantiy slalioncd;
(2) ail tise lans in tise wisoiu installation hsave tu be exactly ai tise
sanse pattern and bize,and ihave t0 laite tise same current, and lise>'
must ail be adjusted so as to work satisfactoril>' one witls anotiser
iss an>' combîssation. Thsis dificult>' is tie more important "eeinsg
tÉbat as a rute arc lampa are now adjusted ini tise scries on wisicis
tlsey will be ruen, assd are tises numbered assd sec up is tise saine
cossîblisations. Tisure was no doubt is tise attir's mmd! tîsat
wises tise nusnber or lamps adnsitted of il tise slcp-down trans-
rormer tvas tise bet and nsost satisiactory solution or tise difli.
csslty. Ile considered tÉbat tise advanîages migisî 4c enumeraled
as rollows :(s) Tise economy tisat would res;uIt ils buing able to
Isse a:sy single lanspjust wisen and %vlicre required ; (2) Ile ad-
vanssuge or not being tied down to certain fsxed bizes ror tise
lamssp, hsst being able to use jus: wisatever size %vas reqsuircd or
wvas muIt suitable ror tise position .(3) tÉbat it Watt Possible wi;tis
equai ccosomy to hsave any nunîber cf Jansîs instllied, asd 5501
necstrilY a musîtile Or five ;, (4) tisat extra lamps couid be added
wisen and wisere required ; (5) tial tise volage of Éie circuit couil
be mn'.e exactiy tÉbat wbicis was round ta be tise most satisfactory
for Ste most efficient burning of lise lamps.

Tisere were, or course, objections also t0 tise use of a step.-dowsi
îrsts!fornser for ihis psurpose-viz., (à) tise firsi cost, assd also lthe
maintenance cost; (2) t ie expenduîure orpower necessary to drive
itee transformser itscif. In tie a ut hor's opinion, isowevcr, t isese dis-
adivantages are far msore tîan cousscrblsaanced hy tise advaîstages
cntimserated above. Witis regard o tise latter objections, tise
aistîor contended tisat bis loss ssotild be borne by tise corporation
o colier suppiying body, b>' fixing lise meter in tise seco:sdary
circuit or tise transrormer.

MOONLIGHT SCHEDULE FOR APRIL

Day of

9s....

z8....

24.

98....
-Q..,.

30 ..

P-14. 7.00

,' 0.10
185.10

,- 05.30

t, .00
1.30.

', 2.00

No 2.30it
No Liglît.
4No Ligies.
No Ligi:.

- 7.80
7.80

- 7.15

. 7.20

. 7.20
- 7.20

7.20
- 7.20

"72.-0

.,7.20

7.30
- 7.30

Extin&usi. N0.of
Itours

- 1 - 1

A.7d. 4.40
.4.40

- 4.40

4.40
4.30
4.30

- 4.30

e.4.30

No Ligist.
No Ligbt.
àNo Ligist.
No Ligist.
P.MX. 9.40

-10.40

e88.30
A..0.3o

.. 2.30
e.4.30

- 3.40
.. 4.00
- 4.00

-4.00

1.1-M.
9.40
7-40

5.30

I4.50
4.00

3.30

2.00

4.20

S.20
8.40
8.40

8.:40

Total ........ 1. i-30

Mr. jdhn 'M. Dixon has beca appointcd cisief enigincer of tise
new municipal buildings ils Torontre, he isaving rccived tise bsigle-
eSt mark% in the exansination.

A1snil, 1900
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HIGH-SPEED AUTOMATIC TELGRAPHY.

American experts have boersî afftmrded ail aîporîtiil> lu %ikml,
tule oîmeralioî af lime lloilak.Viriig higli-'.peed automuîlic tetegrapti
%yslent lietween New York and Chiemigo, aid slcmdy flimc îrmiciicml
application ofite ;îraposed innmovation ta commînercial wark. The
imnvention is reaiiy a combimmalian ai tlegrapiv, teephionmy amnd
photolgrapimy-railimer a campiied nysîcîmi, il woild tapîCfli, il)

tuec ivlag mind-yeî the alniast increditîte s1,eed ai î;jo,ooa
words an hour eam ilb ataimmed, il is said, wiîimaut ciiliculy. Of
course, il would ho impossible la rend or recorc iimmesages
nianmmialiy atmd inuicl lesa send filons aI Ibis rate ofispeeci. a&ti il is

<.5 1.. e. e............e. :.9 e 0 9

O b c de c F h i J km
Fi. .- iGitî-SpaEE Att-ouAricTE.GRPl -A A

TRANSMETTING. FND SîîOW:r« DASIIE.S ANI» Do*rýs.

ta overconme titis difliculy Chat the teiepimonic and photograpiei
features are inîraduced. The mdvaniages climed are iigh wom k-

ilog speeds an the fine %vires wiîh vMr lowv-vaiîaigec mrrents, a
pîernmanent and easiiy decipimerabie record, aîmd actomnalic contrai
oi time recciver irom flme sending stationi. Tite imndanmemtai idemi
ks automatic tmansmission irani a pierforated strips aiaper aîmd
eceiving by phaaographing flime inovemenîs ai a Iciephliane dia-

phimagm.
Timose wha witncssed the experimenîs between New York anid

Chicago saw periorated %trips %imitar- tea tî sîowm in Fig. i Ild
linoita# lm sender " and a series ofiirregmia lises iiasimed upon a1
reflector, like the reproduction presenîed in Fig. 2, whicli is nmlle

firomi a photographmie recard taken an ane
ai the triais. The apparamus cmpiayed is
slmown in fle diagrami Fig. 3. Tme illums-
trationis ate presented throumgu the cour- A W

îemmy ai the Wetstern Efecîrician, fri-an
which (lime rali3wimug descripionm is taken

li flic prcparaîion of flime imessage (lime:
papier slrip is perioraîcd wviîi two paraiel C
fines ai ioie-, anc fine represcnling flicM
dmsshms and (lime office flime dots of ile Con-
tinental alphabet. Ini Fig. 3 (P) represents Fie. 3 -- il
flimc paper sirip; (A) and (A') are two
brtisii conmposed ai fine wire mounted abos'e a flanged druns or
timeet (D) and arranged ta press the palier strifs firmil' against il.
Tite paper %trip ismoveci iarward in thedirection oitiieairrow,.Ind,
as ilimelune ohoies repcesenling Iho dasties pass tinder lime bru%m (A),
for eacismomie tiiereismadean electricai <'onîraci bel ween (A%)and fle
drmim (D), and currenlt passes rams flime positive pole ofIlle baller>'
il) ta the line. WVhen a hoie represening a dot passes under
brubi (A'> the contact beîwee il and the drumni (D) permits flimc
passage ai nIgl current ta the fine. Thesc impulse.% are
carried la Ilme Coloplhone receiver (T>, amnd flimc resullant masenient
ofiftue diaphragni causes a ray of iight ta vibrate in fle faliowing
manner: In front af the diaphi-agn is a smati C.sljiped permian.
ent magnel (M), anc pole ai wimicti terminales i a stiff flat spring
having a riglit-angled lcniie edge t ils (tee enmd, which i.. very
close ta a simiiar kniie edge fam-med dircîly on the alther pmole ai

1 1 l 1 , I l i J
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(N) I Elos Catw thei~ Co,.slh mo~tiono ic dWmmtE. n i
thestie aacî Ali %crin nd cocae oirror ()is acd agcktic-

tliy aidni Ucîo ieedge s ttmrought theltm.-tbi aallili

dmco). la() ss thevrysght nea a lim te fokdiatubeg(Y)

and faitle upot he ini-ror (W), iromn whcnce il is reflecied througm
the -allier limb ai flime tube (Y). A iighî-proof case (K) is

%zecurelyjciined la the tube (Y). Insida flice cas-e (I> is a cytinder
(F) -carrying a %lbeet oftiight-scnized paper. Titis cytinder il
rranged Io totale around a sîationary coarqe-pitcbcd screw, %o

sht 1mIftr c:mch rotaition i le cylindcer imives dowcii wa rd ziboutl Oi'-uamirtes- iiiciî. The seildimmg stationi it giveli coilroi ovttr fice satr-
imîg oi I lle cymidr (V) by asi itmple aumtonmialt a ppam n till.

lui roccivmîg a mîessage lime cyiiiider (F) i% roated, flie beamf tif
ligmt fruits tile iiirror W>) ditni.ri' 131 anad dow, lea viitg il s -iîiirt,

xug.7ag chiiemicalitrait ta bc tic:eimtlel lister auid fixcci as ils photo-
grapiiy ui filetn ti îti!sirtld.

Ant adjwisable sef-induîctioni colt (S), Fig. 3, i-i roilisorted at thme
transmiit er as shmows'. lis fuimmt iun is ga regaate flic finie dn..
lion of flic impulses, propîortiîmaig Ilîcîmi ta fle resistamive anti
capîacity of flimc Une. A conîdenser (C) siiîuils fle te'lm)?omc re-
ceiver, as siîawu, for Ilme ituimose of daming lime seif-%ibriioi of

file diapiiragm. Withot titis the ciiaprgi waui fl cotise ai
once te resi filotiing cadh i îmmv!etn, bat would nakp -ievcra1
short vibraionsm aitle caci curr'mmî impulse. Tuec condencmser sk
prolongs or '"faits off*' flimc imîpulse se imaI lime cîmrrelit itlst
ecables a, (lime ciapiiragmii reacimaes Ilme Ceintral or îmcîmlri 11siii.

Telegrapli officiais in timis contiry limae encouirage(' time iî-
vemîlors, Autuln Poiia< and joseph V'irag, ai Bumdapest, and lime>
have îmiaccd cver)y faciiîy aI ilmeir ciispoI for tcsling limeir attis-
tlus ami comîmi2rciai Hie, but nomme oi thomi %Im.tk imopeiliy tif

f ie innovation, aitmaugi îtmcy dicaimm any feeing ofai uiagilicnm1.
Tite)- hpoint omit tuait, taldng everyiming ito conideration- tile finie
recjuircd ii prcparing flic periorted strims, ii dIeveiajîiimg UIl
phmoograpie record, and in tramsiatimg tie miessage for delivery
lihe Aadàntage af iiglu spted transnmission is moto tChamis vercatiie
by lime rapidity oi iandiing messages under tlme tilder- and %istilpler
system. Tite oniy icature ai importance, limey claim, ilima caolis-

mmemds itscii is flic inease in flic working caimacity oi exisimg
lises made poslible by time innovationi, yet titis wnmil appiy ils omit>

aà iew cases and tience wouid flot bhof universai benemt.
Tite nIle Suites consuil aI Raubaix reports lihat lie expert ai

.ffiny £,7d Ee~en nd
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lime Frenchi gao'eriniemt bas &fatte a careful test of flimc Poliak-
Virag sysleni, and iii Ii-;t comîcihiamîs, aficialiy comnunicted. tie
points ant lime foliowimîg di-sadvaiitages : IlTue teiegriîm iust
first bc changed loin ciaracters, arler fle mîanner ai Ilme Morse
sybtmil; flon the slripis must be pcrforamed, as in the WV!etsîone

sysîenm; aimer receuilion, flime piioograpiied %trips nliust bc devet-
aped and tfion translates: mbt ordinary iatiguagc.'* It is limaugmt

Chmat titis comjmicated mianipuiaîiap niay tead la many errars in
transission, and for present ust in France lie comîciedes ilima tuic
Biaudot miachmine actually empId aswe aitrclmrsnl.

AS A TELEGRAPH OPERATOR.
Tite legraphi [ias aiîcays piayed ain immportantî part in wa.rr, ;mmmd

flic officiai operator ai lime scelle ofaction stmouid cnimine sill wiim
rcmource and gaodjudgment. Time proîîosed disribmtiomî ofmettais
by lie Dominioni Govertmmm Ioalice Canadiaut velerauîsof '66, rccs
la mmnd limaI on tlic occasion of lime Fenian invasion, about m,oto
lroaps wcrc sentl out irom 'Mantrent la îrotect flie border lise
beîween lime prov'ince ai Quebre and Ilme Staies ai Ncw York and
Vermont. Atîacied lo lîmese Iroops was an officiai lprlr- ad
imi fils *tcens, supplied by sime Montrent Tetegrapli Co- Il.
Smitli by ilme now flimc weii known and iiigmiy ctcimîied Supjer-
intendent of Conîstructian for flie G.N.W. Telegrapli Co. Votmng
Smithî tmmd fls hecadquarlers ii a bed-roam on flime toi) %tory or flimc
bioe] aI Il ungerford, snd during tils slay aI flimc " front -praveti
iimsci cquai ta ail flime demands, ai uIl occasion. Wimen fle
Goviernmeni medals.are given ouI, as wc hope Ilime> nmay ho tiis

year. flimc Iloffici operalar' ofIllme Montreat caontingent simammic
bc iammnd on the ii».

Tite Mayor ai Toronto bas; ommîiiîed a1 proposai for flic national.
izalian i he telephane and icgraph sysl of flimc Dominion.
Ani in*eresting discussion on titis amîbjecî Cook place in the Do.

ininion Parliamnict fast mantît, dmring wiiicm flimc unsa,-tisficîory
iclegrapti service ai Prince Edward lt.and was incidentaiiy re.
ici-ted Ioi.
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ENGINEEFRINO an' MEGt-1fNIGI8

EXAMNATION QUESTIONS.
%V. Il. WVAxi;btÀs in it e Traietsran.

Tite ftîllowing scvesn<y.flve questions compose a fisi that WaS
used onc year by i1 licxatiniiing comniitc o tu nmgineering So-
ciety fur <lie puruioc aftes<ing tie tlieoreticii :amîd gîracticai know-
ledgc or tic men wi a;îpicd for adission to ils% inembership.
No ouic candidlate was a-illd Io atiîwer ail of iieni, but selclions
werc made according to tie ability of tic canîdidate and tlie lime
it thc diposai ofti ic omimitc.

Sorne of Ilie poltît-é loucied upoiî arc iii dii.puie aiîiong tlle best
cnginrcî s i our land, and tîtese are îlot supaosed to bc settled by
ss but (lie answer!t giveti arc suifliiet [o convince aîîy reasainable
coninitce or examning board that tie candidate wha gives tiîcm
lias boule good idea% on tie subjects, and few if any rejections. wii
accur if tiic5c replies arc given iii ait intelligent minier:

I. fflîaî i the <irst dst>' af an etîginîer on ciering bis enigie
and boiter t-coms initie nîorning ?

A. Iii a plans wlicre lic docs the iritig, bii lirai duty ie to as-
certain wiicre tue wa<er level is ii te Loilers, opîcning the
valves an the water gauge, aînd tryiîig ail of <lie gauge cocks. If
tlhe Sîrc!sîire lias ail <isappVcared during tlic nighu, and R partial
vacuum îormied above tue water line, tlie saîeiy valve or soute
ailier valve !lîould Le opented ta admit air. Tite practice adopted
by sonme carcless engiers, of startinig up ilicir tires before <bey
know lîow mîuets waler îlîey have, cannaI Le tlo %trongly con-
demned. In ail cascaý wiîerc t le engineer hies one or more fi remen,
lic shouid know tisai iley are in their proper places ready for duty,
that ilîcre is plciîiy ai watcr in tlle boulerç, and thai 'on general
principies îîoilinig wilI prevent siarting upi on lime.

2. Wham i ic east duty af an etîgineer at niglit ?
A. To sec <liati s Loulers are filled ta <lie upper gaîîge <rock witb

waier, iii to Shut off the waier gauges, andt know <liai lie fires
arc properly baîiked so iliat no sicani will be fornîed duriîîg tlie
niglît.

3. Ilow twauld yau bank a soft <roai fireat niglît ?
A. %Vlsere UIc drait iii very -stroiig and the dampers are not

iiglit, tlie sureet way is tri %ave <lie lire back until ncarly one-
l aio tîte grales arc Lare, ihen caver it over withlissue coal iliat

lias been well wet down. In somse cases il i cusîomary ta caver
the tire just as il is uscd on the gratte, biit tlhs is only (loue witlî
saiety wbcre the draft iraislb Le ftectually slbut off.

4. Wliicli cock or valve on tlie Walter gaugt! would you openî
firt in the morning?

A. Tite top ane, in arder to blow ste:îm tulîgli the glas anJ
warm il lip. If tic lower ane i openced fit-st Ilie waier will be
projecied eîpward, and when il strikeN tlie closed uppcr cock or
valve ii may break tlic gauge glas%. Il also tlirawq water from
thie bottoni aith <lit oer Up into the top ofilliccouàmn, wlîcre i< h!.
fot wanied.

ý%. Do yau btow down your boilcrs every niornisig ?
A. Ves. There i% no liciter plait ta bc iousid iliu tu opcn the

blow.ofT valve a iew sccosids bcfore tlie lire lias siarted ta nîake
steititi for tic day. As hIe water lias hall -a chance Io scilhc dur-
ing tie nigils, santie af tic %edinîctit %%iIl bwi blown agît, and tic
lilowv-ofT pipe will r.2vcr gel clogged witlî sedinicnt. Wh'lirc tlis
precautiaîî lias lieemi neglcied, blow-otT pipe% have been but-it,
off becaue lierie wa% no water in direct contlact wilit thie iran.

ù>. What conipound do yoîî recomncnd for the retiioval and lire.
veilhion ai tcale ?

A. I have nu parlicular kind ta recommcîîd for aIl caseS, but
wouild select one thiat would nîcet tlle rcquiremniiis of a giveil cas..

7.Whi the waîer i low in your boiter, lîow Jo yau procced ?
A. I ilevcr l t the water gel low iii a Loiter tust I have charge

or. eiîilcss ut i cau%cd by one accident Iliat is Leyonid îîîy caiiîrol,
s. as 3% te barsiing ai a pipe, or %onictiiiig similar. lis %ticli a
casec 1 wixild caver hIe tire wiilî wet coal as. quickly a% p)ossible,
or willi Wei tsllics if <lic coal %vats îlot ai biand.

S. %Vould it îîaî Lc better Io haut ti flre iii order ta e bctre
%lias no hiat i%,i tel In ui Lhoiter ?

A. No, becatuse ant attem>t <o haut a fire resiil<s in g-reat iii-
cresse of licat for a %hors lime, wlicn il i hable ta do niucl dam-
sge.

9. If your boiter (bams, lîaw wauld you proccd?
A. l'artially close <thc Ilîrotile valve, open Illic llow..alT valve,

and bLow dawîî, tiîci close it and feed ii mare water rapidly. Asi
.èooi as possible <lie cause ai itie trouble sliauld Le remiovcd, as it
nîay wreck <lie engine.

Ia. Iîaw would youî reverse an enigine?
A. If <le valve gear is opcraued by atieccentriç, and the valves

have tîcitlier lai> nor tend, tue ecte.ilrie niay be îýued bahf way
round <lie saat and fastencd <licre. Tia' engiîie nîay be î,laced
au cite afi us cellIers ait a mallier ai canveîiieiice, but liai ai a neces-
sily. TiieSe directions apply ta a nînjariîy ai engies naw in use.
but tlîcrc are many speciai forniq lias require special directions,
and ilicre is ai leasi anc limai cannai be reverbed, Sa <bat if' il. i
dcsired ta reterse the motion af tlie driven maciîinery, the engine
niîust be turcd around an ils founidation.

si. Suppose <bat tlîe valve gear au your engiîîe i driveci by an
eccenîric lieid i place by sel screws, and il slîouid slip on tic
crank shaft, bîowt would you procced Io set it in order Io avo;d
delay in tue mili or factary ?

A. I siîould place tlic engine u one nc ai is centiers, partialiy
openî tie throtile valve and mave the ecceîlmie iii the direction
liai the engine t-uns nîntil steam appears aut thie open drip <rock, or

indicator pipe ai the end af cylinder wbcre the piston is, and fasten
it there. This will malle il possible ta ruti the engine uîiiil tbere
is an apportunity ta apply tlie indicatar and properly adjusi tlîe
valves.

iz. Dues keying up <lic craiîk pin and wrist pin boxes la talle
up losi motion hengtlien or -iborten the distance Letween the
celers ai <lie crank and wrist pins.

A. Thîis wiil depend upon the design ai the cannecting roui, for
wiîh sorte kindu keyingc up siiortens the distance, white with ailiers
il lengtliens tlie samie. The Lest design has ane aicacti af iliese
devices, sot <bat tlie distance mentioned is kepi practically con-
stant. In comon practice <lhis is called lengtlîening or shorlen-
ing the connecîing rod.

23. WVbat i a couterbore ?
A. WVhen the cylinder oif an engine is bored out, a part ai ecdi

end is made larger titan <lie mainsparî, and escli anc ai tiiese is
cailcd a couinterbore.

14. A crank is 12 inches long. WVlai is Ilie stroke ai the en-
glne.

A. Twenîy.four incie.
i5. WVlich way does the wsîcr circulate in an ordinary tubular

boiter ?
A. Commcncing ai a point directly over tlie lire, it riscs, <lien

flows îoward uIl t-car end, iaiiing ta tue iower part, dieun travels
toward the fire box Io replace wlîat i constanîiy risig.

16 WVbat causes draft in a chininey?
A. Tue difference in wcigiîî af the liai gases insiste ai~ il, and

tic coider air on tlie outNide.
17. Iow many square icet ai grate surface are under yaur

boit1er ?
A. This, oficour-se, w;il dcpend upon the design ai boiter and

graîc. With an ordinary Itîbular Loiter it is oniy necessaiy ta
muiîiply the lcngth liy the wvidth ta determine tlic square feci con-
taincd. For an liright Loiter with a circular gratte, tue diameter
miti Le squared (multiplied by itseli), and the product muiîiplicd
by .7854. For a liazelton boiter or any ailier kmnd wbcre tlie
grate is circular in fat-m wilh a water leg in tlie cenlier, tlie auter
J;incter iS squarcd, also the diameter ofiwater leg, and lite latter
subtractcd from the former. Multiply the remainder liy .7854
and the produci wili Lc the number oi square icet in the grate.

MS Ilow would yon stop aà man.hale gasket fruit lealring witb.
out %illting down the Loiter.

A. There i no sai way ta do ibis, for il a liglit pressure on the
nu,. will nat %top the leaIr it is Lest ta cool affilie Loiter and ascer-
tain tue cause ai the trouble.

i9). Ilaw many kinds oi %arcty %alves are in gcneral use ai
tic prescnit lime ?

A. Twa. Pop valves and leaver valves.
-o. Whai causes a saie<y valve la Llow aller <lie boiter pressure

is t-cduced lwcnny pound.u bclow the Llowing off point?
A. Such action would denote that somne pari ai tbe valve did

na: work frecly. Tlîe lever sliould be lifted genîhy, and ilcnt
fat-ccd down intu place. This may stop it temporarily, Lut when-
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over a saiety valve faits ta work properly it shlit bc rcjaircd as
sooti as possible.

2j. Suppose cht yaîîr safély valve as set ta blaw nt 8o iintinds,
but oit rewiting tn yaur boiter rooni afler a short absence >,oti
lantd ion poluatis by file gauge, liow wotuld yois proeeed?

A. ite excessive pressure gltows thai flic valve is fastcned to
its# sont front soinc cause, and if flice lever iii disturbedulancr sticii
conditions it may suddenly relcase it, Chais tlîrowing a great -tres.%
sapots the fulcrum and lever, iwhich may cause a break that svill
-fltow flic steamn ta be discharged with greal foi ce until flic boiter
Is cîttpty; therefore, it would hu proper ta cuver tlie lire tvith iresti
coal and chieck tlt! drati, as sana a,, flic unu.qual pressure bs dis-
covered, and ute tlchen~tant as fast as possible in arder ta reduce
tile pressure, aller wlîicli tlic lever niay be careiuliy lifted antd (lac
valve opcnied.

22. How %voait! yois repair a dasit pot that will tnt work?
A. Thit will depend oit whiat lte trouble b., for îiîey are usuatiy

madle very substantially, so titat fewv repairs are neecessary.
(Note-This question was inirodiced in test tlt, candidaa's

knowledge ai dasit pots.)

23. Witat kind of oil would yoîî aise ia flice gag pat an a goverilor?
A. A liglit ail Cht wiii not quiickly gunt ui flic parts. Kerosene

i- treluenisly uscd for Chie purpose.
2-4. If ow titick wauld yau Carry a sait coal fire?
A. Thit wotiid depend %sport fltc amoutit of steani t ilte

boiter tnutis supply. .If if is worked up in ils full capacity flice lire
slîauld be about twelve incheq thiclc, 6 îîl if te work i. ligliter a
thinner lire wiil antîswer cvery pîtrpose and probably give botter
results.

25. 110w would ypu proceed Ia abatte a smokte nutisance?
A. In sanie cases the amount ai black smnoke emitted ironi a

chiminey may bc greatly reduced by puîîiag saft coal un <lie dead
plate and allowing il ta remain <bei-e fora short fiie# Chefs sloving
il an ta the grate, for in this way fle gases must pass aver the litre
and become ignited. Admitting air at lte bridge wail is a god
plan, and in sorte cases a jet af %teait in lte furnace miakes a
greal différence. 'A large lire box makes il possible Ia gel good
resulîs witb lttle smoke.

26. WVltat isa horse power ?
A. 33,000 potands raised one font itigi in one minute.
27. How do yau square a circle ?
A. Multiply anc quarter ai lte circumference by fle dianteter,

or square lte diameter and mîi(tipfy by .7854.
28. How do you caiculate the poweroi an origine ?
A. 14u11i4lY fle effective area oi tic pistait expressed in square

incItes by lte tiusiber ai feet lravelled perminute by the pintat.
Muiîiply lte product by flic fraas effective pressure and <livide b>'
.33s.iOO-

29. 1-ow do you determine flie ntean effective pressure acting
an an piston ai lte engine ?

A. 13y taking indicator diagrant., and calcîîiating it irom tftitn.
30. Is there mare power developed on anc side ai flie piston

Chans on the alter ?
A. Vos, becauise ont an ordinar>' simple orngine, and alsa an a

cross campoundc eîtgine, the ptston rod covers several square
inches on ane face or Ilte piston.

31. At what part ai lthe stroke docs te piston travel at the
ltigitesi rate?

A. Taking for exantple a htorizontal etigine and dividing flice
circle made by lte crank pin Ia lîalveý by a vertical lino, the
piston reachoes ilsi lighCst specd ivitile flic crank pin is travelling
tue bahf ncarest lthe cylinder.

32. Haw would yau determine fle stress an a btay boit ?
A. Multiply the distance in incites belwcen Ille vertical raws

by lte distance bel 'veen thc horizontal raws, and lte product so
obtained by aihe steain pressure. Tite final praducl s lte stress
an lte stay boit.

33. Whita is nicant by lte Itorbe powor ai a boiter?
A. lite evaporation ai îhîrty pounds ai fécal water at a Coen-

peralure ai son degress Fah. int steani at seventy pounds gauge
pressure. If the boiter is tratn under différent conditions, the re-
'us must be reduced la an equivalent Ia the abolie.

34. How maîty square ficel ai beating surface canstilutes alto
horse power uta a botter?

A. Thtis twill depond upon lte grade of coal used and tbc avait-
able draft. For ardinary statianar>' praclice wil natural drart,
fifteen square feet for a horizontal lubular boiter, or a v;ýater tube
boiter, alithougit same boiler mnakers have rcduced fihis ta îwelve
On accourst of campeltiin.

35. IIow do you derermine lbb iîeating surface ai a sleam boiter?
A. Dy dcîermining flie nuntber ai square fect in the siteil

[tends aitd tubes.~ oit tviiitl flie ire i4 efficive ait alto side, auJ
lit arc covered svitlt w'tcr ai flie otier, and adlittg lient an.
gelther.

36. Duoes flt boilitug ptoint o aiter it a 4teami boiter ittcre.ase
whiilt, p)ressure oit ils surface?

A. Vos.
3~7- Wtt> are havait itles and mtan hales stlade oblonug iinstead ai

roulait?
A. lit order ta iice il possible tu retitave fli envers frot fle

boiter wiit ttecess!ary, aisa ta avoid cuîliigaway lthe itaterial as
iltucit as; possible.

.38. lite area af a safaîy vailve is welte squtare ihaches, Ille utis.
lance front fîicrtunt tO valve is 4 incheS, nut flic distantce frontt fui-
Crisal ta end oi lever is Io inclie. WVitil a steai ptressutre ai son
poîtnds, lias nîuclî weigiî aitist ho put uapots lthe eiid ai lever iii
ardur Io balance tite pressutre, litegiccting flie veiglîi of valve lait
lever ?

A. 16o pounads. Il is deberîîiiited by entit iffying togeter flie
area ai v;alve, ils diqtaîtce frotile fîilci'îiltt ntd mIle steatît ires.
sure, and diviitg by tl lengtit af lever.

39. lite piitli ai rivets iut a double riveted seai i% tltrec incites,
aîtd tite dianmoler ai rivets is tltree-iaîrtils illil. wViat is the
sîretigîli oi let sectionî af plame, conîpi-tred wiît h l l-te?

A. 7.5 lCr citt. afile stretî ofai le salid plaIe. itl b doter-
mnted] by subtractiîg flic diaitter ai rivets froîn flie pitcit and
dividiiîg by flie pitcit.

.I0. WVliclî svill stand flic greater pressutre, a large boiter or a
sntait anc, ail else bing cqual ?

A. A strait boiter, because litce is a less nutiber ai bqîisre
îîtcles exposcd ta pressure.

41. Wiîicit is fle mtore ecottnîîticatla- bigla or a1 low-speed erigine ?
A. Sn far as acîttal contsomiptionî of steant lier htorse power

developed is cont:ergied, (lte low speed s tlle more ecanamical,
but alter conitionts îttay make il advisable lnaiuse a iîigi.speed
macine.

42. Is il advisable to gave an etigitie calipressiaît; antd if so
wty ?

A. Vos ; because il resuilîs ii -a motre quiet aîtd easy rutnnittg
orngine.

43. Wlty i.4 tead given ta an engiîe ?
A. In order la secttre a ilti pressure ar Steant it lte hegin-

ning ai lthe sîrokeaîtd miaintaini il ta cie ptoint ai cul-afr.
44.. ln wlit position does flie ecccnîric ai ani ettjine stand it

relation lo Ilte cr:înk on anc ai ils- centers?
A. If lthe connu-cioit between flie valve and i le eccentrie i%

direct, andl fle valve lias neititer laitl nor Joad, lthe ecettric ivil
stantd ai riglît trigle.-i l file cratîk antd it advance af il. If fle
cannectian is indirect, il ntay stand it fle sante relation, or il tttay'
be go degrees beiîind il. If the valves have lai) and fond, (lie
eccentric mulst te advanced accordingl>'.

.45. Wiîal is mteait by flie ««angular advance - aiail eccentric ?
A. Tt meanus flie nuinier ai degrees chtat fle eccenîrie i% ad-

vanced beyond an angle if9go degrees %vitlt tue cratk.
46. Ilow would yaîî procecd ta liste lit) an orngine ?
A. ratte off lte cylinder-lteaid, remove fle piston and rod,

dras' a line lthrugi flie conter ai flie cylinder, and ascertain if
flie guides are parailin< il ; also sc Chtat lthe litte passes titrougi
flice conter ai flie cross liîcd at aIl parts af ile sîroke. If flie
wrist-pin cannaI bc remnoved, titis ntît bc donc by nicasircnieîtt.
lThe crattk-shaii must be square with (ttis isse, fle crank parallet
la it, and lte crank.pin ai right angles ta il.

47. Daes a crank-pin %vear- flat or rounîd ?
A. As nearly ail ai flie %vent cantes tapon atte side cabet cranik.i

lthe tendency is Ca svcar flat, ailitigit fiacre may Ite exceptions to
the ride.

48. In wlîat position wautd yu liait flie crank oa i engine wien
keying ui flic crank-pin boxes ?

A. Witt a new ornginte it maltes sio différentce aubout flic posi.
lion oi lthe crank, but witlî anr rit orngine itaviitg a flat craîtk-pin
i the ellzine iS pli îîpon a coltier andl keye<l tilt clo%cly, it wifl
bittd antd boat wlien started tmp.

<To be conîinued.)

Mr. E. Rocku, ofilic Godericli %%%-lier Work.s Deparintent, lia
bers appointed engineer ai tile 13ennott lFurailture Contpanay, ai
London, Ont.

A brancît afi le Canadian Association of Statianary Euîgineer.ç
lias been Organized ai Vancouver, Il. C., wiîth Itle tallowing
officcrs : J. Saslet, pre.%ideit ; WV. >atcnr, vice.prcsidcnî ; J. R.
Ibadger, secreiary; Angus MA srtreasurer. Citas. MfcFnr-
tarte, conductor; Josephi Camcron, bookkccpcr, '4essrs. Ryder,
Duniîam and NIncFarlane, truistees3.
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SERIES ALTERNATING-CURRENT ARC
LAMPS.

'llie Istccessiui operltion -or arc iamnps iii series on
;îiî',iîiîgcurregit seensis to bc entireiy sissured, anîd lia

given ta tile aiîernaîiîig %.ystenî i l fnal elincnt to
enahie il to conîpcîe iii ail gtarticulars wiî h the direct
cuirretit systeni.

'Flic Sasi-(aabriei Electric Coîiipaîîy, of Los Anigelos,
Clare liuîîiiîg ini the laîrgest plant of Series alternat-

ing arcs yct itistalicd, anîd wiii use 85o Manhattan iamps
and nine rcgulators. The apcratioîî of tue lamp ks
nicebtuical rallier tia ciectricai, tie loss i the
nieciiaisiî [seing clainied ta be but five watts. The
tiiliihaliistii is of the couiceîîtric sinîgle solc,îoid type and
contains sia spriuîgs. Illc ianip cart ies an clectricai
cut-out. tlîus afl'ordiîig protection to the mclanismi.
'Ilîey cati bc placcd uipon circuits oaily current fram
lih' to ciglit anîperes witliout change of adjustment.
Tfli arc voltage ks said tu rc:îiains constant under al
conditions. At 6.6 ampIlercs, and 72 VOltS at the arc,
the total apparent watts at the terminal is 475 ; total
truc waltts 4,10. 'rite truc watts it file arc lire 425,
slois~iig tlle lass ta be five watts in the miechanism and
the clTtciency ai tie lump ta be .99 The power factor
of the lumip k .91. fil connectian with these lanips the
Sat Gaibriel Companiy wvill use niac rcgulatitig reactance
coils ai 2:- par cent. capacity ; in otiles, words, each coil
will take cure ai tue extinguiing ai 25 per ctnt. of 1
tue circuit. Tiîe rugulatar consisîs ai a single, auitoma-
tic, rcgulating reuictance coul iii series witb the iamps.

A single coul k swung at anc end ai a lever arirs, sa
that b>' ma :ing vcrtically it will enclose mare or less ai
onc kcg ai an tiprighit '«U" s « aped care, the ather leg
acting ta coniplete the magnetic circuit. At the appo-
site end ai the lever arni is a weiglit whicli overbalancc«t
tue weiglit ai the coi], sa that normally the coil is held
outsi(le of and abave tlie care. When the circuit is
cornplcted tu start the !anlps, niagnetic attraction causes
the coul ta ba drawn down over the cate. The action ai
the wciglit Iîolds tlîe coul in equil;brium when the de-
sircd current is flaoving thirough the circuit. When
lanips are swilcd off and thc current tends ta rise, the
cail is drawn ta furtlier enclose the iran, the reactavce
cifect iuîcrewqes, and the curretît ký thus held constant.
Thîis regulatian is claimed tu be absolute ta within One-
tentîto a.n aitîpece, on an> size regulatar or at an)
laad.

'F'lic loss in thc regulator is, ai course, oanstant,
citiier at full or minimum load, being simply the C'R
los% in the coul, plus a very slight iran lass. Regulatian
is said ta lie perfect ta within ouiettenth ai an ampere
front nl;tiaimunii ta minimîum laad.

lle capacity ai the regulatar, tie insulation, etc.,
neced anly be in proportion Ia the numnber af lamps to be
extisiguishced. Tihis gives a v'ery simîple and compact
devire. Itl be seen tlîat wlîere tue regulator ks ta
tike came ai but ia per cetnt. oi the laad ai the circuit,
il requires a-ni insulatiatiagaiuîst osîly ten per cent. of the
total electro-miotive farce ai the circuit, so that a large
tîtîmiber (il lanîps, witlî a v'ery higli voltage, cars be
ha-ntiled vvilli safeîy. Trhe loss in% these coils is said be but
zao vaIttS at ans' fond. and as there wvill be but nine couls
eniploycd in tiîis installation, the iass in the egulatars
will bc t,Soo watts. Tlîe power factor ai the circuit,
including laîîîpsý anîd rc.gui.lor.q is S9 ta go. The
lumips wîill rui sou ii series on a 7,500 volt primary cir-
cuit. The Manhiattan Gcneral Construction Company

oi Newark, New jersey, furnislied the apparatus for this
installatian.-Flectrical Review%.

THE SMITH-VAILE TRIPLEX HLECTRIC PUMP.
One oi <lie latesI desigîts oi' lte Smilist.Vaile tripiest clattrie 11111

oriouside Iîacked and ottiside guided typeais iliîastrated lterewitlî.
Thca apaîrattîs wa-t cotstructcd for aîîd instailld st the plant aif
the National Cash Regibler Ce., Dayton', Ohio. Il is contîtaed
ta two 8 inch borcd w an d sujppiecs attabutidant water sutppiy
for gatterai purpases.

Thei National Cash RZegistet Co. have %tîppied aseparate apart-
tment for the installatiotn of' lte punip about ta ct beiaw the floar
lise ai the main engine room, so titat the iîui miglt bc in%tStiled
.aq. near ste wvater levei ii the weils as po-isible. Speciai utîder-
grouttd ptassage giseq comuntication batt ween tite eng'..- room
aîîd thea punipivg stationl for urne accommoadatiotn ai te operating
engimicer.

Thle sub-base of the turl ks cxtendac for the receplion of a
Geucrai Fiectrie direct catisnecîsd nitoor, pravidcd tby titc National
Cash lZegiter Co. Thuis molar is ai the slow speced type, Soo

TaiI SslîTn*-VAILi TRIPLEX ELECTRIC l'UMP.

volt cuirrent, and ils specd is such titat a single meduction aigears
ca l> empioyed. The main gear is ai large diameter, machine
eut. The putnp and motor pittians are ai rawhide. The pump
kq ofthe four standard type, each crank being provided with îwo
bearings sud îwo supports. Il is aiso oi the cross litad designî,
cross-heads bcing provided wiîiî bronze shoes, adjustable for wear.
Caîînectiog rods are pravided whit bronza boxes at crank shail
connections, with laper key adjustmetît. Adjustment device is
also pravided at lte cross.itead connections. Valve areas and
water pas!iagcs ara extra large, admi:îing af higli speed withaut
undue noise or hamnier.

The pump is aiso provided %viti. auîomnatic combînation by-pass.
and water relief valve ai a special design, wlîertby the pressure
i% tnaintained at a constant pint, and %vhen tuie maxsmumi is ait-
laisied, the sutrplus watar ks by-passcd iras discîtarge ta suctian,
spcýed ofithe molar remainsing constant.

Tîte Godcrich Organ Company have lately pttt in a nesv t00
liglît dynamo, ntantiactured by the United Electric Conmpany, ai
Toronto. It is operated by an. autîamatic higla speed engine iramn
lte Ball Flogine Works, ai Scaforîls.

Tite Landau Cold Sîoragc & Warehousing Ca., Lotndon, Ont.,
htave pîiaccd ans order with the Electricai Consîtuction Ca., of'tlîaî
cilv, i or a ûo k.w. direct cannecîed gencrator and cogina for z50
volt service Ia sutppiy the liglis ai the building and lwa mators ai
toan i 5 i.p. respectiveiy. which have aiso been ordercd fromi
the Electrical Contruction Ca.. ofiheir P'erfection typc mollipolar
atacitines.

T'F l ittshurg Rdcdtian Company, ai Niagara Falls, Ont., are
builing a plant ai Shîawinigan Fai%, Que., for the manufacture
of aumium, and have awardcd tu the WVestinghouse Electric &
Mig Co., ai Pittsburg, l'a., a coniract for four gencr.tior.- ai
,25e itors-e power ecdi. Tite Shîawinigan IVater & Power Cam-

Passy atre.tlo eaid -o have contracted wilh the Westinghtouse
Comnpany far two generatars of %,ooo horse power cach, ta bc
uscd iii te developmsent oficcîric powser for their customers.
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SPARICS.
rFimc tloti f Norîli Toroto mita> lauulalinai inîcandescent ligil.

At fireautaritu avaitent niîay bc insbtalicul by the Corponration of I lia-
tt1811)irg, Cliii.

',rite Kitîgsilie Elecîrie Liglit Comtpanty have ilittticî a I.caiard

Colle & Frey, denierut ini cicîrie anti gais suie,l., tîave colis-
ittcilteJ btiitcss% I V'.îîout-cm. B. C.

Tite p)otvcr lîou.e of tue NiagaraFit Park & River RZailw;uy
;il Niagaraî FN, Ont., lut hciag rchiilt.

The Catrarst Pouver Cotittiatît-, of llaitîiitoîi, tiave mtade ait-
otheLr ruductioa ia îiitir rates for ligliiîig.

Tite Elecîrie Devettîptîcat Comtpatny, kbf Iliiiadetpltiat, lîtruiose
openisig Canadiass officest in tue cil>' of Hiltion.

Tite corporationî of Catîgnglani, Ont., la% coîtsideriag (lie pur
t. hase of lite clectric ligll latta frot te preset il tters,.

The ceceric iightiag ltant ni Aaîlitcrstburg, 0111., lia% beii
inkea 05Cr iy blr. R. M. Saxby, laIe of tue Royal Etectrie
Comnpany.

A ,îrcjosiiaan lia% been made by Tuerk B3rus. 10 establibli a
f;îclary iii Berlin, Ont., ta taufauctutre gasaline etigines and
atutomobiles.

A convention of eleciricail coitîraclors of lte Untiteti States was
iîcld ia Jîittîsbttrg on Miarcît s6th.

Tite tawsi caîtacil of Perîth, Ont., have been Iooking itîto the
î1uextioa of clectric liglitiag, andJa repoart lias beca stimittd
recomimending munticipal cantal.

Tue streeîs cf Port Dalhtousie, Ont., are siow ligligeu by ecv-
îritily frots the powier itouie cfilite Toroto Ruibber Siue Catit-
pangy. Thcre are fouicoi arc lîglits in Ilite sireels.

G. Filiettx, a Enueaa it lte cmptoy of the R0o>11 EIctrit Coin-
lîant-. Ma-lntreal, was revealy kiiicd b) ans electric aitoek at te
corner of St. Lawrence sitîet and Moutîl Rayai aveuie.

A considerable portioni of the Britlith Cojlumbia Electrie IZaui-
wuay Compaay*s lines la Vicîoria will be deîible-tracçktd ibis )ear.
IL is also the intention tu put in servicç several tiewv cas .

Dr. Edward Gahaît, of Boston, iii inderbtaod I0 o ii megolia.
lion for tie purcitase af te elecîrie ligit plant aI Digby, N.S. If
ptirclàtsed, an addilianal dy-iîamo anti engluie wiii bc iastaiied.

Tite tender of te Royal Eieciric Companiy lias beea acccpited
îîy te ciiy of Halifax, IN. S., for -lie sui 1piy and iasialiatiait of an
eiectrie light plant. Thc tenîder lb tideratcd ta htave beca Sig,-
438.

The BIay of Quisite Railiy Comîpaniy, of I)esceroîîîo, la% seckig
aultorily front te Dominion Governaîctit la operate mnles,
aîiliply oleetricel power and niaîîuiictre clecîrical îttacilitry. It
is improbable gihat iheir requestut wiil bc gratcd.

MeICoil Broq, have been givea tl'e cotîtract for blitder coin-
potind reqitireul by Ilte cîîy of Toronîto, ai 4 Let.t% per potid, aud
for cytunder otl ai 35 cets pet galion, Tite .Aîlmistîc ]Reftimgg
Contîaîy scired the contracl for lubriiaîiiig grease, ai ga cents
lier pauad.

A Paris newspaper gives lise feltoWiag as Ilite atînîber of ato-
mobiles la use :Automîoiles registercul la Pariç, 3,70 ia Illte
atltltrisb cf Pa.riS. 1,219 ; la the rest ai Frat-ce, 2,445 ; ini te wutole

Of GerntanY, 8,427 ; iii the whole of Er.gand, 53o; la tiie United
Stuites, ies titan .3oo.

llie Railway Comaîitîc or lte Ontario Legibiature lias re-
torted the bill rcviviag (lite charter of lte Iageraoit Radiai
Elecîrie Raihway, graaîed ia s897. The uine will canglieu Ingersoil
wittt Tiisoabîîrg. Tite towa caunscul cf Ingersoll have also de.
cided Io grani a franchise 1 thc compaay.

lite Ettgiaccriag Society of the Scîtoal of Practical Science,
Toronto, bave eted cifficers for tijoo as foltows: lIrcaident,
F. WV. Thuarold ; Vicc-Pres., WV. G. Chace; Gradtîatc Reparter:
C. il. Fulterton ; 49h lcar Reporter, R. Roaf; jrd Vecar Re-
porter, J. T. I3roughtoaa; Treas., I. W. Morley; Cor. Sec., W
Brereton ; Rec. Sec. A. 1-ing.

A charter lias beca granucl Io te Etecîrical Miaintenîance antd
Coîtîrutîcîn Comîpany, I.iaitedi, cf Toronto, withlis aulthorizeul
Capital of $z.5o,ooo. The provisional directors are:- P. I. ligri.
archte, Il. J.. Duan andl P. D. Hait, lThe ctharter gives lite coin.-
pany power to mangufacture and opéate clecrlcai1 machiner>',

and Io carry on the bîit-iiue!- of an1 electrical, Iînechlîîîical, liv.
dratilie and civil enlgiticer.

Sir Williamn Vanl Il orne aud J alles Ilu ii otf Moitreai, Il.
F. l'Carsonî andi Chtarles 1l. C:îiîa, (if i lalifax, and olier eau.
ailliais ca;îiais have obsnitîcd aui excitî%ive franch'ise to ojueripte
eectrie raiiwîys and ftirmiiî liglit amni powver il% the City of l'oit
of Siairs and tue quîbîîrbag to a dlst:uîice of five utîiles. 'llie îe:îtli
or Ille Coaî~ny tyli bc $1 ,0oo,ooo.

Tite H-amîilton, Griimtîbsy andi 13eitst-iie ElIectric Raiiwav Coin.

panyV su.ed I lle 13t'11 TeL1iOeCoupany il lthe itioiCourt,
Hillton, for $bo cilataigeut for injuries to is 1îoieq and w;c

caused by, lite (icfetiîdtiîtts ictloval of il- brokei %vires antd 1uîes
after tce silow.storii of l)cceuîiber, iS~.jtcigc Monck liasv
ruilec titat tlle Jefetîdantis k ui iiabic utider ilise circiiiattce%.

The iuew powver lioue %titi plant (if the Ottawa Etecîric Rail.
way Compîany watt coiîtpieted last iiinthl. Tilt work ti-as super.

ViC NIv r. %li. il. Bialdwîin, utydi anili etîgicer of lthe Loitipatly,
and tipoil te intauiguraltion of te plant lie %%'.îs 1îreselîied %viil a
beautlful gold watelt b>' lise Ireitlerlt anti diictr- lin recog-
itiini of Isis cfficietît anti faigliful services. Ili a ter iisue %ve

hopie to itublisit a coiliplete Jeserîlîlioiî of tliit power bouise.

The Society of Alpîlied Scieiie of MeIGili Uniiversliy, Mois.
Ireal, have cleed Ilte foilowiitg officer4 fur lise coitiisig ',ear:
Presicleai, Il. A. I;tir.%on ; firt vice- preid enît. Il. S. MNeiReii7ie
scond vice.piesidesil, S. 13. Citet; tîtird 1%e.ît.itîi . C.
W~ilsont ; treasurer, A. É.. l3ck ; scotnd yer reritlvE.

MNackay ; citiefof the editori:îi board, A. R. Atrchter ; iieîîîlwrs of
te edilori.tl boaîrd, 1l. E. Seoti, G. Pike anti J. A. 1 teaniîeîî.

Tite Cataract Powver Coîîîpasîy leave coiîîîîîetictd wvork oit te
coiitrtiCion ut teir second irali%nii%%iosi lisse froint liei 1îower
btouse near St. Cathtarines tu the City' of Hiamiltonu. Il u, expecîtid
tuaitlihe lise w-i bc conifpteied b' lthe lirsi cf juiy itexi. Tite lietv,
lige will have tvice te Capa.cily of t îuîeseuî %vires., and wili
giecessht.ite Ille iacrc-asiiig or dIe pîlats(it c ite V'iccor.î l ave
I ratîsforming rlatio Oin luilaîtuiltoui. Tite lut-cal itî for coppler
%vire atone wvill bc about $nu..

'Mr. W. T. Steward, clectrical eîîgiaer, lias '.tibiiii&tel at relînrl
t0 te i owa cotîtîcîl of To to J tnt-t joî os, thle ri qtnred & liatig*%

In tlle liglitlîg sY.%îcîn of tiîc Motî.3r. stewa;rd esii.i lits:
t'o%l of ptiag ini a ligitiiug ltat at.t lise îîrc'.iîi îîoNwcr alloti aI
ff6,ooo, and tu place ilt a te iv.tier-iork-; %.t:ioj ai $12.000

additional. 1le recornaîcads îwo So arc light dlynamîîos ai a, cot
of Si ,ooo cadi 2 one ico k. w. aiîeru;uior wviîi intîsrtunîculs andc
swuciltboard, ai1 a cosl of o nc Iio Il. p). igit sîeud Lois-

potind igine ai S. ,65o. and two i5o là. p). boitera a i ,2(o vat hi.
Tite cost of transaformecr% for i.zoo light: i% plaed at $u.Soo.
lJpon the basis of tsis estilitatc, Ille cost of iigliiig Ille %Itcela
uu4ttî sou are laîtîl)îs wutld be $3.4 tg per asntini.

1\1itlut ercal îng legal suiut lai% tî eiutg tienrul iii the ..
Court al Toronto. IL wviii bc reieutthred thaI iu Seijt-iibter,
IS99, the warliotisc of W. G. Hlarris, scra1î tîtertitant, wns%
desîroyed by fire, ani glital sut watt brotiglîl aig.iiî'.t lite Torontto
Eiecîric Liglit Comîpany it, recouer dantages, otitis grotitu sisal
the fire %%as i atad b> .111 eItîii us iue. l'ue atijo i t.s diet

been tried and a verdict for lthe fuit atnoisil gscîtii i ftor of lthe
piaitiffs, but Ilte ciefendants laîi lita Jiufge Fegu foi s

tried te case, faited to point ont1 ta te jury ili Ili,, charge titi
exact totur of te ire. Harris clauitis th;t Ilte coMtp;tuY usrgliig.
fAilly 1laced wires onIsits bildintg, and faiied ta lîroplîci insltie

theni, wuhite lise company dlaii duitî lhey wvere Itroîter insiiaittt,
and lita Ilite fire utas caused b> aspoiilitetoii combtuistioni.

In ane branch of enginteering, lise dcveioîîittent of ilentîti mur.
bines, mtîcii greater prcigrc.as lias beea uttade in (;reau I;rîlairi auJd

oi te Continent sa liai iste Unitcid Sinaies. Ii Ilei eIutci rit:
ligliting plant in Camîbridge, 1Engiaîîd. %eter.il pîrimie niitlr orf
titis type arc ia sticeesaftil olueration. A Paron tîsani ttirttle,
dircily coupleul ta a .1.iisa li l:lalr, lias licou addeul
lateiy. It ruas ai a Iligh Speil, 2,700 rCVOttiltiîîSI a itliiltle.Tu
regulaian of the tuirbine is seuireci b>' att etectriC Je% lte, .o litait
il can work ta tiaraltel wilt te ailter iaci ies of lite NaLtin
stlien deaired. A surface coadlcnaer leads frtîaî Ilte turinat ty
pipiag and is iastalîcul ii a. Npace Itelout- titi fluor level. Ileitte il
aire lite puits for Ilte waler circuilationi, wltich are workecd liy
genriag anti cadicas scrcew front lite mtinlî Aliaft. Tue tisertitor
s of Ilite four.îîole typte, ut-uit fixcd field, and givea a sallaigt of
2.000 ai 90 cycleS. For te excitatiu'a 3 ,j kitctwa-Is ik reitired ai
fulîl load. Thc exciter, ai s kilowttts, is Lotited uircîly ta the
slinfi of the allernalor.
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HOW TO USE EMERY WHEELS.
An emnery wlicel maniulfact ilring company gives this

advlce ta users cf sudi wheels: Tagetavreyc
work sbculd net bie expectcd fromn anc grade ai wheel.
If the anlotnt of grinding wiIl warrant it, several grades
cain be profitably cmployed, tach carcflly selectcd.far
ils particular purpose. WVheels should be kept pcrfectly
truc and in balance. In arder tbitt they may nat become
in the least otut of truc ain emery wheel dresser should
bce uscd tu dress up the wheels a littie each day, or as
ofter: as they require it.

In matinting emiery wheels never crowd themn upan
the arbar. Use flanges at least ,,ne-third the diameter
af the wlhcel. Flanges should always bie coticaved and
fitted with ruliher wvashiers between flange and wbeel.
Have wheels slip casily on the arbor and screw flanges
only tight enougli te prevent îvbecls from slipping.
Stands on -which wheels are mounted should be heavy
and strong, and solidly bolted ta a firm foundation.
Keep machine well oUled so that arbor will not beconie
heated, otherwise iliere is danger af wvheels breaking
from expansion ai arhor.

Users of wheels are particularly cautioned not ta run
wheels on shaky machines or an machines in which the
arbors have beconie loase in the boxes from wear. Sec
that rests arc properly adjustcd in relation ta the whee.l,
otherwise accidents may accur owing ta work being
drawn between the îvheel and the rest. Neyer m-un
wheels at a higher speed than the maker recommends.
Don't îry ýco grind malleable iran witha whetI that was

made tor brass, as neoanc wheel can be made wbicb
wiII be just right for ail kinds af metals.

To obtain the best results, emery and corrundum
wheels should be run ai a surface speed of 5,500 feet
per minute. Wheels if run too fast will heat the work
and glaze, and if run too slowly wiII wear away rapidly
and do but little wark. The same speed shauld be
maintained as the whcel wears down, and the speed of
the spindle should be increased correspondingly as the
diameter ai the wvhcel is decreased. Where there is
a suflicient arnounit of grinding to warrant the use af
mare than ane machine, this can be accamplished by
transferring from the first or larger grintier ta smaller
anes as the wheels wear down, otherwistu by means of
cane pulleys.

The silow ',lornm early in Marcit last camead a hteavy lcss ta the
Nova Scot Telephione Company. Many of tlîeir nvires in Hlalifax
and vicinily were blown down. The coat of repairs was in lte

viciity of $z5,ooo.

'tr. WV. T. Steward, ant electrical engincer of <vide 1 expericnce
lias recently e!stabliilied ain office in the Temple Building, Tor-'
cono, and is lirepared Io give expert advice on electrical projects,
installations, and improvenients t0 plants. Il i Mr. Steward's
avowed intention to take an enfireiy, ;ndcpendent attitude as
regard!, electric manufacturing conicerns, and by se doing te give
luis patrons the benefit cf :,nbiased advice such as i only possible
undertulese cond'iionq. lie halijetst made a report on an electric
!ighting systen fo 'r the lown of Toranto Junction. Mr. Steward
Is well known in electric circles in Western Cunada, having been
for ten years electrician for lte western division ai tte Canadian
Ilacifie Railway, and afierwards engaged ini the electrical cou
îratting and rsupply business ai Vancouver, B. C.

Thle Mextern Ontario liat Co., London.
have purclîased twc îtew niotorti ini adîli.
tion to tlle two thîey alrcacv lha, . .Il
being mian:ufacturer! b te Elcîric.td Con-
ýttrîctiofl Co., cf London, Lid.

The Erie Ircn Workq, cf St. Tiioma%,
Ont.. have placed an order witlî tie Elec-
trical Conatrurlion Co.. of London, Lîd.,
for a 12 li. 1 . niotor, wlaicl, bas already
been iin,,talledl t tteir !satisfaction.

MANAGERWANTED
A 1,rcticai E£ietinimr. to run a troui:an an d

nini %&y ss..oocath in saine. A gzood opcnnna fora
reliable young mai. App! , with trercus. <o
,,Au C - arecAvOA iCIC'i ts o
rnte. Ont.

E N G IN EER S, Firemen %ltiilir.ists, and1,eeciticians SenJ s ccii t Or new 44 Pftrc
p~tpbt:, on:inig ia c qu iuinsacd by

.xamaýr.i.g Ilto l En tie,. GEORGE .'. ZEL-
t.k R, Itookslcr, Si. ouà Mo.. U.S.A. Mention
CA,.AO A-i E- tc-IK c^ Na%% .

WLANTED
Eleetrie Light Plant

Thc Corporaion ofthle vdiage of LA1e6.I, Ont.,
iclcte cneioî.ene focian ~a:yor c.mnpany wtie,

wili instl and mn an Elcctnc t.:Rzh: l'tant in <lin
%illage Other informition on application te

ALEL. BELL,~ Cterk.

voit can cari mort U! you learn more.
'TECHNICAL 9 UCATION AT SONS

Don': le contentct <oldt, a subordinate posi.
lion att y.u life wbcn a tew houri' eveîing siudy

no il nureblicter prospectuand bester wagea for
tire, without sacrificeof pres-nt position and satany.
The ,lemand for teclinically traird meni farexoceeds
the supp!y.

Lcutton, pybennatohynaet
STUDY (Sît. Etecnicat. Mehamita!or Marine)

EIEGIMMG BY MAIL
Write for liaîdohc '«6,'and specai ternia.

àAIIEmCÀA 80300L O? CORRISPONDENCI
(Cbartered Cornrnonwealth of Massacbusetts)

U o.* . .S.,A.
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SUGGESTION FOR BELT LACING.
F.ditor CAAI LXCeTIIICAL NKWse r

DitiA Stît,-bany suggestions are offied ftani tinte ta limne te-
gatding the IRcing af belts. Recently, 1 came acrass the double lath
tic, which 1 have iaund very sadiacy, laccîl as iows: The lacing

cao be made any length in a few minutes, and with one cut of a sharip
lînife it is casily remoyed. Far heavy belts 1 use double and sometinges
treble tic. Ily placing the ernds logether, sharpening them with a kmoue,
and sewing themt with anc stra,îd ai the lath tic, maltes the end very
a:iff. I can vauch for its chtapncss and lasting power.

Voues lruty,

Mr. Stewart Randaîli, of Ottawa, lins becti ctîgaged as cfectri-
clatn bv te Buckinîghîam rtetrie Liglit Company.

Mr. Dainiel Mulqueca, ca4hdier of the 'Ioronto Ilailway, hris been
appoinied by the blackentic Synidicale as manager of the street
railway at Sait Pauîlo, Brazil.

ELEOTRIDAL REPAIRS
in the large. and well equiippeul factorir, wtgere the manufacture of cetcrical

apliaratus ks earrd out under the pkect work SI-sem,. thcy inditsa ret*îir work or
alparatus sent ini to lie repaired or rrwoundî intteret witri til systeni, and ti nîay
caae¶ thry wold prefer not to do tim luind of work, s it is atnîost inîpox.le o zo

i lh dSpa , ch and nt a treaaonable ptie. Knowing îLe a bove go bce a tAct,

MESSRS. FRED THOMSON & 00.
774 Cralg Street NONTREAL, P.Q.

hase nîrangeil thrir work% for repuir work only. They keep aimattres cf Veariy aIt
iaces nt dynamoý%in steckl, %which they boan wîhite repaim' are bei:îg tmade. 1 heir

Szctor % o arranged tirat they cati run night and day, so anwrli can bce fiîishegi in
the hotscst pou&ie sime. Ttlepigone X&in 3149.

An' it', BIELTS. IIELTS. IIELTS.-R. >Cj..4(
IExcutiSOg.' ___

F, E. DIXON & CO,
MOUlJNS 8OILER COMPOINOiN NIN F 111080 S Oalk Tanned
U Lubricating 0118 and Greases, Flue 1 EATH ER

Oleaners, Cotton Wa8te, Pipe Couering,
Asbestos Goods, Rubber Packing8, B L IC

Bras Gods~ Betin anLacLeaherThe Strongest, Heaviest and Best

WVe Buy the l3est and Seli ai the Riglit Price. If You Wanîtt Belting in the Dominion . . ....

la Save Money and Get Superior Goads WVrite Us. 30 WeliInclon Street fast * TORONTO, ONT.
ACENTS FOR S. E. MORRIS & C0.THE WM. SUTTON COMPOUNO CO. LONDON - ENGLAND

188 Queen Street BuSt - - TolINTO Send fqr Price Listrt and Discaounts. ESTABLISIIEr 1775.

WESTINGHOUSE
TYPE "C"0 INDUCTION KOTORS

For Driving

AHEARN & SOPER -
AGENTIS FOR CANADA

For
Economy

OTTAWA

Aprii, igoo
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RECENT CANADIAN PATENTS.
Titis %Villinitîî llîIloanu rac,îri Lotnl)atîy. ci Plaerboro

Onat., lbas bccîî graîîîcd a Canadian paienît ror a reversiîîg M.ea.ni
valve, as bliown il) flic necomii)nyitig illitratioii. The claiu
i% for a %enam valve, coiiri%iiig ia tubular vaslve cyliîidcr lîviîîg
à fécd i',îot and feed exlaîîs.t port%, a valve rocking ticroisi anid

U
RItivRsiiLg STEpASI VALVI.

liavig fred aind exhiaust pas!;ages froîn opposite cutds aliernaitig
as ticscribed atîd atiaptd te close filie fecti port near eule endi andi
Open tlie exliaust port lit <lic otlier endi, andi vice versia, a s'eani
cluesi connectmîg witli said ports andi hiavimîg steaili pass4ages
agrecing wvitlî said feed andi exlîaîst port%, aiid fecti andt exlîaus<
pilles front opposite cetis ofs.tid steani chest anti consiîecting wi(lî
saiti steani passages andi with a piston cylitider near opposite end!;.

Tu Dr. Carl Ritter Auer Von tt'clsbacli, of Victina, Aubtria, lias
lierai grati<eil a patent ini Caniada for an omiîîfaenfor itîcan-

for clec<rie incandescent lamp4 front a pasto of os-nioto, titantic
acid or acid of a mîore basic clutrac<er wliicli will volatilize, wlîcî
brotight to iiie.indcescetice, andi hiîîding iiîerial consisting iii
nîoulinîg flic paste 181<0 ireatis or filie deireti fîlaiientary forai,
..ub)jt!fitîg <lic saine to dry diblillatiop, <lien applying <lie clectrie
corrcuit, first --lowly andt outil ilse carbon of filie blnding niaterial
lia- heni cliniiatei i a coniparativcly low lient, <lien incrcasing
flic cuirret outil <ilie filamnt is lica(eJ <o dazzlitig incandescence,

whcn (lie titanite acid or oxyd used is vola<ilized andi flic impuri.
tics, wlieî ahîy, eliminatei uanth le o.smitim cenîcitet inio là sinte
of purity as at stable, dense, liomogenotis, colierent andi elastjc
filament ; in tlie substitutioni or alleys o(oseiiini %vitllliter metîals
of fic platiin groîîp, aiid preferusbly rîîtlîemiunî, ini lieu ofosniuîîî
alerte, so as to prodîîce nîctallie filanîcîîîs sîiitable ror ose as flic
rlîîîinatiiîg conductors or incanîdescent clectric lanips, eitiier
alone or aller being coat,'J wiuli refractory oxyti or oxyds.

A WESTERN ELICTRICAL PROJECT.
IN5CORP'ORATION4 lias beeîî grantcd by flic provincial logi%ýtture

or Bri il Colunibia to flic Slave Lake Power Companîy, Linîliteti,
willi anu autliorized capital of $i,ooooo. Tite conipaîîy have
aciquired flic riglit andtill thI 75,000 luicheb or water nt Slave
River Fails, a Poilt 42 moiles fronti flic city of Vancouver. Et i
proposed to getierale flic power su tlie fails andt transmîit ilt b
Vacuvr Il is saiti finit tli conîpaiîy are iircadyasNure(l ut
ovcr 4,000 hiorse power on yearly contracte.

Tite directors of (lie company are IL Abbott, director of the
Caîtadian Pacifie Railway Comnpany ;Johin ltcîîdry, president andi
mianager of filie Hastings %aiv inilîs ; W. IL. Arnibtroîig, of
A\rmsî.rong & blerrisoîî, nîantifacturing mateliiiiists ; G.C. Ilititon,
electrical engineer andi representative of flic Royal Elect tic
Company, Mionircal ; J. IL. Ferguson, gîwutaigitig dirtector or flic
company.

Tite hîydraulic etigincer for filie company is M1r. Chas. A. Stocss,
aînd flic cîcetricz. cngineer àMr. George C. Iliinion Reports
made by (ho cogiticers stalo <bat 87,000 hors power cati be
gciîerate il ftle fails, and fliat by atiditional liydratilic works
tliis anoutit cati be doublcd. Tite co4t of the projert is estitiatct
to bc S315.,ooo. Among otier informîation givcn by- flic layilr;tuh
engiiceur ký flic following - Vidttî of river, 200 feet ; average
deptlî, 16 feet, ruoning ai a Vclocity Of 7110 Of a foot per Necond,
whîicl gives a1 qua'nti<y Of 8.10,324 eubie 1i!ct per miinute. A fluilic
will be coiîstructcd s8 feet higli on a grade of cite in 66o, or 8
feci to thl ic le. Tlis fitme wsll pass from above flic first faîl <o
below flic second faîl. A dam wili bc constructed at tliç upper
point andt will likcly be btik of rock and earilh backing andi
aproti, wiîli concrete Cenîcot cores. At flie lower point or the
flune flic power station is <o bc located, and a reservoir will
!.tke <lie waler front the flume. Front <bis two steel pipes, &2 fect
ai diaineter, will carry <lie water to flic station, whcre «lere wil
bce iglit turbInes developing 2,000 h.p. ecd. There will be four
galee on ecd pipe, and each gale will serve a double turbine.

.. MANL/FATURED BY THE ..

SIEMENS &Q HALSKE EL ECTRIO 00. 0F AMER/CA

To Officers and Managers of Central Stations:
The Duncan Integrating Wattmneters manufactured by thze Siemens & Halske

Electi Company of America are constructed after my design and under my personal
superui si on.

mnsThe great facilities of this Company haue enabled me to complète many improue-
mnsheretofore 'contemplated but neyer until to-day acoomplished.

c1&k-,
CANADIAN AGENTSmmo

MUNDERLOH & 0. MONTREAL
Write for Catalogue and Discounts.
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SPA.RKS.
Tite project for an electrie railway bel ween London antd Part

ý;îanie> lias %tgain becn revived.

'l'lte ciiv etfWinnil'eg, biais., es inviting tender. tilp Io Mionla>',
A1uril siGl, for tt112 ,ttpplyo a ire alan systetti.

Tite Electrical Construtction Co., of London, I.îd., hiavc ciearcd
tt twctly-two ai tlicir list of cigltty second liîard nmachitnes wiîici

wcere rccenl> exchanged for tiew onles iu Winnipeg.

Tite H anlton Radial RU 'yConmpany, wlîicli contenîlates
site auîcralion ai an1 clectrie railway front Hiamilton to Oakvilie
Atnd Guelphl, lia% beeti granted an extenSion afiltme for begittitîg
the work tintil t905S.

'Tite lekes & Arrnsrong Syndicale expect to cotintecce work
am i te construtction afiaan clectrie raiiwa'y in thme town of Wood.
Stack, Otît., witltin twa mioulus. Mr. J. G. WVallace, lthe local
represcrttivet States tliat (lite ties for lime rond liave alrcady becs)
litrellased.

Messtrs. S. Il. Jones, S. F. &%cKiitîmîa, iL. M. Jolîet amîti J.
A. L'awcil have liit'neti the Ontario Legislatttre for n net
(0 atitlorize lthe construtction (if a systetil of elevaled ratiiwaýy%
in lthe city of Toroto and adjaitg mutînkiiipalities, andt alsa a
Systent i ofSutrface Street railwaye.

Tlite Suthlerlandt Cotnstrution Coaînmy, compjoseti of Nt-w
V'ark caiiali.stq, htaî' secttred coitroi ar gltc ltorse car flse bc-
tvectt Drttntnitdvillc anti Niagara Falu, Ot., andt pruî ol
elcctrify lthe rond. Titey liave tieposilcd a chîeck ao' 51,.?% aS ilt
gîtaranîlce tîtat tiîey will itistali al plantt befare Jtliy lSI tiexi, atnt
liave asked for a lwetîly.yrear charter.

Tite'siîareiolders of thte Prestont & Blerlitn Street Railwmy Catit.
pal have electet (lie fallowinig arnicerut : iaî'n IPateruatm, llresi.
tient, Hfamilton ; :LM M. Todd, Vice- lresdct, Gait , C. R.
lfiiiiting, Secmeary.Treasttrer, Tite contpasty wvill ttal ar.

rtgtu nî t a once ta bîîi*hd n lisse bctwecti Plreston andi Blinm,
lîttis illakitig a tîtrotîgl cotinectioît front Gaît to l'restoti atnd att
to Berlin antd WVaterloo.

Victor Turbines
OPLMEIRAING DmAcl

Trhat there are more Victor Turbines in use supp!ying potier for
ctcctric generators than any other, is due to the many points of
stîperiority possessed by this Turbine.

FUATURES WORTH REMERBERINO ___ G

IIili Speed, Close Rcgitlatioa, Great Capadity
I1igh Efllclency, Perfect Cyliinder Gate, Steadit Motio.

RECENT PLANTS INSTALLED :-.adîine Raids lfy- jElcîric Liglîl & l'ower Co., Dolgeville, N.V'., lionk Falls Il>wt'r
draulie & Land Co., Mlontreal, Que., i2,o00 li.p.; ChatblyzMtint- ICo., EllenviIlit, N.Y.; Hludsoni River i'awer Transnisi'on Co.,
fatctturitg Co., Montrical, Que., 2o,000t h..%Vcst Kootenay I Meclianicsviiie, N.V.; Cataritet l'ower Co., lianilîamî, Ot.
i'ower & Liglit Ca., RoSsland, B.C., 3,000o l.p.; Doigeville

CORRESPONDIENCE SOLICITIED.

The Stilwell-Biercc &' Smith-Va.nilc Co. DA D~YTOY, Ho

mRE CYCLONE GRATE BAR
SIMPLICITY

DURABILITY
.. ECONOMY

___ o Biirnt ste Clîe.apcst Fti wilit

A Boy Can
Operate It

Senti for Desc riptve Cil ciiar%
Co anti e,ttiizi.l.

When IIShusiing 220w 13l.r6

specif y cyclone Shaking Grate.
We furnleh Plans and specifica-

Co tiont for settinz Bourras by most
- modemrn etbod, tu ensure economy

of fuel.
Vo alto remodel old plants t0

enslo the boat economy in con-
'n nectia. wt OUI Grate Bats.

Vo malle one claim. chat wc
artee to evaporate more watcr per

-POUnd, of cul tht. &DY Cther device
liai in 1Atnertca.

Tu.Cci.oGRArg lAitca,'v Taitoma Ju.c~Ts,; ont., jan. 2etIl,
(Uimitelti Toronuto.

jtmýr ts 4.W tulte much pleasure in lmvng) you tr tcmtn,. n MiGut k r,. %Ie et yoli puît in for u% !S giving perfect satisfaction. 'rhny are% ery .ti
%elleesti Io operate, have ample air saue. and are very econognical rerling filet.

ro every ,ntending purchaser we wculd adsise tondnpt tht Cycte.c Catellac in îbrer'e'nce teatîy <tterkldd. Wishiug yot, every succesa.we are,
vourt t & l

MANUFACTUED BY L

Cyclone Grate ]Bar CGo,, Llmited
Telephone 1106. OMele: 10 King Street West, TORONTO, CAN.

'Iliril, 1900
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SPARKS.
Titme R asiey Sîmt.ci.ili) Ntfg. Co., of imgtun, have pîmrclmaetd

roui h Ill ctmical Ce tm CtoîaC., L.ondon, tilre iiolors for
tlleir liew work%.

Thme iowis of I;ratetir;dge, Ont..* i.m considerisig lise inatail.ltion
e ai electric planm îhmt, andt Inmyiîv:mo put im ann telectrkc rire

T'he C:uîadiam Gemerai Electric Commîpiatiy have immvited temmder.s
for lise rreetim ofa tick amat %tert additiona go liir wmorks it
i'.t erhor.', Omit.

'l'le otct f lEmmg%ville, 0mît., lire Ilow Iiglited b>' incaiescemit
Lmmitps. il .mead orf r lamaias.ts previOtI%iy. Tite service is.said tc,

Ilmtvt bi timuei tîproect h>' (lie chanige.

lThe I'ciciCmtrmim Co., of Lonado.n, Lîd., 1have >noid te
fi. W. l'cite. tif To'ronmto. two of ilicir lit of iecond limtnd mctora%,
wlitlà are satid te liame giveia excellent aifton

Mar. Peter I lelti f *rhetrnihil, icar Toronto, lias iti','ented a
fender ft'r %treet cars; wilîi operales bY lise pre.-4injr of a foot
lever t1v tIlle sitorgmi.tm.

'l'lie W. J. Gage Cia., Tronto. lie puchiaed two new miotors

frot lime Electrical Coilaa.tnction Co., of Lomndon, 1.td., iii addition
inoltse wo slow speed press niotorai whici thicy already hàtve fronit
tlia commpanly.
Titme Rlecord Priting Co., of Windsor, havelpimrchast'd frouts Ille

Eltctricai Cetîatructiom Co., of London, Lid., a 40 liglit ilaîtiîela.r
dynamo. Thils machine was sold ia closie coîipetition %vitil sevt'r'
ai Anicrican atid otimer machines.

Tite Branaptona Gas Company, of B3rampjtona, Ont.. are initier-
.41oed te) be lisie "g'te iliaalaim of ani clectric J;gla plamît.
*rite plant b>' whlicli lase stretsîs of lise towin wure highmlec was
desmroyed by ire about one month ago.

Tite Geergian Biay Navigation Co. liave reccmmtiy ordereti a

3%10 liglit dynamio frent lise Electriral Cons.tructiona Co.. of Londoni
latd., f'or one of tludr beat-i. Thtis iç te lake elle place of a
13o lIglit dynamno instailedt two >'cars ago by lise sanie conmpai>'.

Ant explosion at ilie gas works ail Listowel, Omît.. %liglmtlv dansi.
aget is he lcîric liglil plant, and atlmot conifflemcly wrecke:d lime
gras worka. Mr. William Biltlon, the operator it sime gas
wor ks, ffa4 .,. .i- ty tlle exploion. Silice (lime accidenmt, (lie,

clectrie liglit pl'tnt liaai been put ~nrunining order. and arranmge.
miients liave been miade b>' J. G. May te rebmiid lime gas worka.

SADLER & HAWORTH

Manufacturers of

OAKmTANNED LEATHER BELTING

mowNrtR~Lc& laidORNT

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

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

ELECTRICAL STORACE
on new LUnes.

AIl colntaiîliicg celis and ecssive acid om1iturd

Piles of ;tny voltage, als' capicity, in i nîw unit;

Less spasce, Jc-ss %vcight, Ic-ss pirice.

Volta Electrie Storage Co,
HAXILTON, CANADA.
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Canadian General Electrie
Company' s

1FANV MOTORS
-1900

)

Our price list will bc
rendy for issue inia fe-w d:iN.

1>leas<' writc Uis for discounits.

CANADIAN GENERAL ELECTRIE UO'Y
IIEAD OFFICE:

14 and 16 Kine Street Ea8t
TORONTO, ONT.

BRANcII OIIFICES-:
ONTEAL H~!.IFAXVA WINNIPEGSLNI

Desk Fans Wall Fans
Ceiling Fans

For Direct or Alternating
Current Circuits

The UC.G.E." Fan Motors have stood
the test of many semsons, and resuits have
proven ilhat thecy are niechanically and cc-
trically as nearly perfect as possible. l'le
sanie general standard of excellence %vil] bc
found ini thieni this season, andi we feel con-
fident that they wvill continu(: to niaintain
tic±ir supreilnacy for durability :id efficiency.

t

FACTOIEJS:

FPETERBORO', ONT.

April. swo

MONTREAL H;%1.1 FAX VANCOUVER ROSSLAIND



FIRSTBROOK BROS. îF0OR SALE -~-n

,~~ 6o- K. V. Westinghouse i ooo V. Alterîiating Getîwrator, %viiIi
TOPPI NS, xciter ; both iii good conidition.

Ami CROSS-ftRMS. Electric RepaJr & Contractmng Co.
Wsis iti s~s r ~617-619 Lagauchettere Street MONTREAL

IMPERIAL PORCELAIN
HICH POTENTIAL ie_

TlInsLators U haebe adotdeusvy Il sticis important Cassadiats

Iton Falls 10 Rossland; Cataract Power Co., of Hamilton, tseUew Falls ta
IHamillton;Chambly Manufacturnî Co., Chanbly to Mortreal -Light Heat

Rapids ta OrIllia, and many others ln Canada, Uited States, Mexico and
jAustralia.

%cidre%-, ail
t. orre%.potsdetice

BenROal Agenti 7ARCH STREET. BOSTON, MASS.
Scintiqe A,,so:icais, Oct. 14,1899. N. Y. Evening Post. Oct. 9. 1899.

Tihe ilew iiitsstr.tted AL*Toc»tl-
111 .~.T»tOsItI.:.i"AISESUJBSCRII3E J'Q ILF~ MACAx»,SE (Ne%- York : L".

1ii ils ctrne Io liand and isS.Idit.t ulsiigC)ha
Ille nioNt tiltitoiigliy Natif;tcttrv S. vndsattract>~iiive~ o. apea anc,

1w(rîotlie.ti wiki IVe lta%% %.Schs, i-; so varicd in contents, witiost
si.svlatigtsage on IlletàSiIjecC. unu iadding, it i en wosiders

la Î%. orregalar 87lagannse ý ;si low tise editor cars MsI Isis pa~ges
Iaticle ss paer' iîgiaittit ofIle liE A T M BL A A IE iscrearter. Stili, tielisi onii:

VrrvIligi an Ill il-soi sisows tiat titere isa consider-a1rir t il iiste cs t l i III -%lle *foircgn.autoimobilcess
tillO %%h i % Ma isccl M "<'c and ilvlà.i forcigners caon do iii tise

a1sstotîic vvili tiid %sietililsg ailna> or ftsrn;Iliing 'oly-oth
Iltise 1 5.i.lll.%C.&piîe, ncia ai Tisc so-
leCresilisu. 31stseO.a Sttis ~ate Stet it esr f iese eil -
I.sr il omît bisg ssegeteil. a% islere 11o;iet eto te osi 'seîv vcsiie i,
l' ais asrtic i ise s-ecst florai frouirs Ilse ewpt wesiv-tilcw
1srade MI Ncsai'.'s t anidvcsi Ille b4RW YORK- driver tyIle w, ot sIvaytis

The 'lItting on ise lefs. Tiscre are
et)sIllpetcils-sccsning book rcvievs,

50515 15150 pge.. % 051 shflflassd saie Ccossioil5arc maîde Io
hlas lireuls ,îe(tde. (IllIll ltll $50V.001 YEfIR. ise genceral reidcr in coisrait ses
tise ssing;tzitirs nisisfs qv of pessesi and verse. Tihe ssîag:t
109V t1550. ztsîc seessîs Irce front bia.-t.

i'ie miention te EsiNi 5 .w-I. csels c'tîorrcsposîding witis ttlverticr..

NEW
CATECHISM
0F
ELECTRICIIY
A
PRACTICAL
TREATISE

PRICE
82.00

T111INEO . .~jE. . .O
PUBLISHERS

63 Fifth Avenue (corner 13th Street) - NEW YORK

FOR ENCINEERS
AND DYNAiMO TENDERS

l:nitr' deuiuinr à Tw. liedI 1,0.., m.s c.r lcctricXI swactice %% il i tj ti ti% book fbttî al5
ictsstsc,53 iltresyfu* i,ý 1'" » ~nas> M.,tcr %%Vsrini; FIciric t.ight*&nF. ltclttitssrsc. ESteç

.s( E.ttbsa5 W.d and Term,.' -Tiu.tmr %% hossd is itasdy- j.cLes.boolc forci. rvd icatirr. iztSs
. -I.... g.11 is1rlte lias 3-v scet .-f upi~o talc infrtninesitluls, (ssty illuiiteltl id.

1i %ll I. - cma' t . 8e"i sî..pii e 1.zî r rr.es f 53.-o %o&nyaàddesin r-nsypart of tise -oid. T- ite

*u:h -I,, aid S i..s n ay S4>1. rcisawc l'y rot.s Office or 1iispwm îbors< il: '.
%%i IC en%-M fm Iymi PEGI491 PROPOSITION

(A TA 1A)G lVZc

S I Vis?

1899.
THEO. AI/GEL & CO..

New Yosk City:
&Snd nie. Iostpaid. *'Hawkin*s New Caleclsismg Of

Enclodfind One Dollar to cos'erfirst payaient. If
thse book jiiors as adî'ertiscd. I lsoreby agree to send
you thse renaninq dollar within 30 dayýe.

Nane
Addffss
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bc.,

JOHN STflRR, SON RGO., LIM!ted.
*ifLI"fX, M.S.

Agent for Ontario andl Quebcc:
JOHN FORMAN. - MONTILBAL

Picase mecntion the ELECT1RICAL Npwws

wbcn corrcsponding wit advertisers.

MSAI3LISHED z84.
CnÂAxa F. CLA,juc JANASS Caaamraoxr4

Pr=sdent Trmsvre.

Capital and surplus, $s,soco=ô
Offices Zlgtrouglsout thecCiareci WoyJid

Executive Offices:
NOL. 346 and 348 Blroadway, Naçw YOkb: Cm. .SA

TUE BRADSTREET COMJPANY gather!s ner
B-ation that refecas the financial condition andl the con

erctingcirumaancs af eerys«lrr f mercantile

oy îe mechanf or the tnerchants. Inprcri;
aL-1ed.ns no r= snal ense c n 9ilreal te

e.:=oreît justîfy sts dlaim as an 1ohon:y on
ail rnsatrs ffecu n cmmercialaffaira andl mercancile
credit. 1 tg offices a5nd connections lhave ben. >tcadily
exîcuenM, andl it furnishes infornsaîon concrnlng tner.
cantile persons ls,'usRhoot the, clvitireti warl.

s u scicon% ar% iaed on the service turnitirea. andl
ae c alal only by reputalîle wholcsale. jobbing andl
naanutact rinj: cncerns. anal by rcspmbnible andl worthy-
inancuul. fidtciaryanal busnes crprtions. Specic
tens sy eobane3b adrcsg coempanv a:
an' ofits offces. Correspnndaenct insitead.

THE BRADSTREET COMPANY.
Toronto Oflice: Cor. Alelinila anal Jordlan sreet

, iamnilttn Office: No. ,q jam sStreea Soutb.
iloodon Ofice: No. 363 Rchunona Sat.

-Winnipe; OfFice: No. 3oS Main suces.
1'ancouv r O.fice: Cor. lla>ingsanal àlamilirasStrreu
Victoria Office: Iloard of Trae ltuilding.

Taaoa C. xy.c en Mgr. %Western Canada,
ToitomuTo. ONaT1

AWcekly journal of advucno Informa.
aion andl pubi c %works

The~ recognixeal tei ut for adrertase
tuenas for le7nalers.*

The Packard *Electric Go., Limited

2IIARERS 0

Lamps a, Transformers
SOLE AGEZ\TS FOR..

Ssheeffer Recording Watt Meters

4* A 6 tA6* ST. CATHARINES, ONT.

'WESTON LIRICIL 118TRM0NT60.
114-120 Wi!Iiani Street,

__________NEWARK, A'.J.. Y.S.A.

W ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTIMETERS,
VOLTAMMNETERS, AMMETERS,
Ml LLIAMMNETERS, GROUND DETECTORS ANID

CIRCUIT TESTERS,
OH.-MINETERS, PORTABLE GALVANOMETERS

Our Passable Isîstrurnn. a rc r cornized a% Till- STANDARD the world ose,.
Westou PorUble Gatvano- Our STATION ANIM ET . S andI VOLTMa1ETERS arc uitsur3aassed in poirt

mleter-loi Btidze Work. ofextreAercuracy anal lowest consimpticusof eneTry.

Thec ELECTRICAL NEWS is the bcst medium throaagh which, to retchli sers of
clectrical and engieering appliances. Write for adlvert isemient rates.

JUST PUBLISHED

TfiE

OMi'iDIfi N
fifXND -E300K(
or
3TEM
fîND)

BLBGTRIOITY
Byila

5£Gir

Thonipson

In Strong Qoth Binding

T HE preparatory chapters are devoted te aconcise explanation of the foundation-prin-
ciples of Mathemnatics, a knowledge cf which is
absolutely necessary te the study of Electr-city
and Engineering. In the succeeding chapters
the student is led by gradual stages te a more
complete acquaintance with these subjects, and
is equipped with knowledgec to enable him te
pursue his researches te any further extent.

Price - 50 Cents

TIM

C. H. MORTIER PUBLISHIG CO.
of TORONTO, Limitesd

TORONTO - CANADA

Send for Table of Contents.

The New System1
OF EDUCATION

Eect ic.a ta l

4 1 %raiiaarae.t fli. g'
Slurveyl iigke: ,III5C

anad ICnrtush llrntscle
TAUGNT UV MAIL.

à Over 50 Courses.
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E.~~~ J. MWN ,jgiqecring (3orltraGt Conipairl
ELECTRICAL i iii fl3morce: Canadai Office : O

REPAIRING 1 URCILL~?<.IRA)A*lULtTRNO

ItifomIer. ot,, ,,d )yaa~~~ BRIDGE SUB-STRUCTIJRES, WATER POWER DAMS, CANAL WORK

72 Colborne St. -BRANTFORD and CAISSON FOUNDATIONS a Speelalty

ELECTRICAL SUPPLIES
Ifiduction Alternators (No M-oving \Vires) Transformers

Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

61~.MUNDERLOH &C00
Sul]pic-e Stireet - MONMUT .XRdA

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

THEJa.C.McLAREN BELTINO CO&
FACTORY: MONThEAL. TORONTO. VANCOU VER.

l'le.tc ifli,,'fl il I.\,)v . - X I\i %V N~IL %v i s*. o i . A i>.ti crtiC

The ELECTRICAL CONSTRUCTION COMPANY of London, Limlited
LONDON - CANADA

"Perfectionl" Type Engine Generator
llanutactutcd in any site, or voltage with .- n> standild cngine.
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J. Repairs to Any Systemi on Short Notice.

Office and Factory: 90 'V«ork Street, IL«>ndo«Im
AGENCIES. *Wlnnii)cg, V.kncouvor. Haillax.

Toronto. Montroal. Kingston.
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