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during the past surnmer and fali bave
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DROOKER PATENT TURBINE
Water Power Plants for Electrical Purposes :

The Shipton Efeatric Light and Power Co., Danville, Que. 1-35 in., Horizontal Settdng.
Electtie Redtiction Co., lrtckingltaQs, Que. - - 2- 4 5 in., P
Stanstcad Efectrie Ligit Co.. Stan.teaid, Que. - z-sin., a
biontmagny Electrtc Ltght Co., Montmnagny, Que. 9 -35 itl., »
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MIIMFORD'S IMPROYED BOILER

H-as forced wvater circulation similar ta a Water Tube
Boiler, large effective heating surface, and special arrange-
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ROD NGINEERING «O., LMIEO M AMHER3Te N. 3.-
Wm. ?tcKay, Seaforth, Ont., Traveller.
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well balanced piece of rnechanism, with a "snap" and
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article, every key bears the nanie which carrnes wvitIi it
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The only K. W. is the BRYANT K. W.

A good article is gencrally imitated, and the BRYANT

K. W. ROSETTE is no exception.
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Our Trade Mark on every package.

The Canadian Bryant Electric Co.,

303 ST. JAMES STREET,

\pir j',,

\,. -. ,0

\.. - mm

NIONTREAL, QUEBEC.



~A~'IRD3Aj%~ ~1ii~CTRICI~u ~4EWS

@-MlGCORf\ilCK T(IRBINE&--q
State your

ReqiremGuns
and

send for
Catalogue

Estimates
Paunsbed for
Complote

Power Plants,
and Results
Guaranteed

ki p*:t a t oir Ç3,>Ittl. cor, Tull, Wi tt~jî, (.e n uitnî FiU - 'lîec for te ull.ti>g qiKed. 1 lie
'lutbitte sIAft i aIi t.»ad j% Lu Ïl7S .'etwraa»r.

F.,uf (iutit. Ilae tbt., de% elms> .,o0 b.11>. and one >h *f~ hidi or f <urilae.I cdit Sa>. rniimeitu Lle, lui< * C.iî & IZaîièa C.. Folusi, Cýil.

S. MOIRGAN& SMVITHr CO. - YRPAU. S. A.

TRUITT REGULATING

LAMP AND SOOKET Tîlly Liltan Enclosed
.4Chc:pest and Arc Lamp
mlost e

replia
in cxts

coUls tc
no key
require

one ..
sock.et
féren t

powers

6,or

SOLE A
cI

NESS, 'MGLiRFWN &
419 JAMES STREET - DIC

colloiicaI
ing lhunp

tence. NO

or switch
(1. XVIthl
tmlp and
four dI -

callile-
cati lbc

cd 1, 8,
24 C. V'.

,r I>ire andI

CENTS FOR
%NADA

BI1TF,
INTREAL.

Vr, LONG.

"The Greatest Competitor

of the Incandescent
Gas Lamp. "

. TO BUYC hean.T PFRT
.. FOR SALE BY .

Uilitcd l eieric Cot., Toroo Ca,î:eda.

City.
sawyer Elec. Co.. S.Iwyer flttutiig. l,ila.

dtellaia, l'.
ICgeIaS:aaaauc & Cti., Bah tiiitore, à1d.

I)IIebd.;y.iIlil Elice. Co., l>aîîsheatrg, P'a.
Lits Atigule,; Elce. Cf.-., L.o% Atgec., C.ahi.

forila.

WRITE FOR PRICES AND CIRCULAIt
2v,~ A 311PHN.
110 VOL.

Manufacturd by .o . noun0f s LI1Fl.

THE SAFlFORD *111 LA*MF MUi. 600
BUFFALO, N.Y.

AEYoIJ IN THE DARK

AB3OUT ELECTIC LIGHTING

* Especially in regard to power for same ?
If sol write to us. We shail be pleased ta give yau
information about aur

WHEELOGK AND IDEAL ENCINES
11111M lM111111111 and their effectiventess for Electric Plants.
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JLIBILEE SMAKING GRATES
Vi os DURABLE, EFFICIENT and ECONOMICAL Bar ln tho World.

More I leat froli» Sofî Coal, Sllack or Screcings tlîan TliKpnI [A.:R n.toi *IoI'. lAnOy bill, lm,.
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ELECTRICAL SUPPLIES
WVC halve addcd a licw

Electrie .I
Novelties

Safety Flash Lights for Engineers, Night Watch-
Smen and Household use, Early Riser Outfits,
Battery Motors, Fan Mcitors, &c.
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&-%-JOH4N FQRPXAN-%-'
IMPERIAL INCANDESCENT LAMPS

801IL1R FEEO WAER PURIFINGSYSTE

6_44 CraIig Street, M4ONVTREAL

JORAN McDOUIGALL - GaIGlonian Iron Workâ, MONTREfIL, QUE.

There is Nothing Too Good for your Boiler
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C LEAN BOILERS Save Repair 13s1ks and Shuri-Downis. SAVE FUEL
OrZ IN KO LE N Eand Special Compounds are
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THAWING 0F WATER PIPES BY
ELECTRICITY.

A -,tl.Niut ai successful cxperimients hsave reccntly
becEi mnade iii Catiada and flic Unsited States %viti fie
use of clectricity for thawing Out frozeis watcr pilles.
'l'le Caîsadiais exerimcents wcre made in Ottawa,
Berlin asnd Cisailans. Bclow tire pritited particulars of
the nsetlsods pursued in tile abovc nssdîtioned cities,
togcther witi illustrations slsowing the apparatus cmi-
ployed :

The Becrlin Gas and 1El*ectric Ca. uscd alternating
Culrrent af 2,080 VOltS prinry ansd 104 volts scondarY;
tisis wvns furaIlier reduced by nseans of a water riseostat
as described below~ to
i0 volts. Tise ap-
parai us, as shawn in
accompaiiying cut,
COnSists af a1 large

S. K. C.) transformer,
switchiboard, several
switchcs, C.G. watt
mleter ta meiasurelthe
current, ail of wiih
is placed on a smal
waggon for conveni-
ence ini transporta-
lions, and a watcr
riseostat. The water
riscostat cansists of
tIse mast simple type,
a copper plate placed AI'îARATI'S FOIZ THAW~
in the botton i ofa
woodcn pail, aniother copper plate placed somec 6 ta S'
above tise first and sa arranged that il cati be moved
Up and down as fotind necessary. There is enougîs
water pourcd into tie pail to, weli caver bath plates.
Wilen in use tise water is kept frons boiling by the
addition*of snow or ice.

Thc waggon is placed as near as possible ta the
plaice af operation. The wires of the primary circuit
-ire brauglit to a E). P". switchi on wvaggon switchiboard,
are then taken ta flic transformer, and back ta a second
D).P. switchi an switchiboard. The current is dien con-
ducted by two No. 6 %vires ta afford ample capacity for cur-
rent witisout heating tise wires and by mens ai a simple
clamp tîsese wvires are attachcd ta ane end ai frozen
pipe. The second wvire fromn the switch is then taken
ta tlie watt meter then by means of two No. 6 wires, is
cannccted ta lawer plate in water rheastat. Trhe wires
from tie top plate in the water rhcastat are Sa can-
nected ta the otiser end ai the frozen pipe that the
frozen part remains between tbe terminais ai the
secandaries. A volt meter shauld be inserted in circuit

L, 1899

1I

No. ~

aiter Icaving fie rhcostat. aînd Ille rheost:st Sa Itjijsted
that tise current, wvil be reduced ta ici volts. Ili
ordinary si?.es ai black or galvanized irais pipe tise
voltage shauld usot exceed ici volts. For fron» 4" ta ()
cast iran pipes tile pressure mnay be increased ta loci
volts. Ili aîy case a strang aisipere current sllaul( be
uised. 'l'le cîîrrcnt in thlen îurned on and carelully
manipulated.

Oniy a v'ery iew momnsts tire necessary ardinarily
ta îhaiv outi water service pipes. 'The conncctions
-ire maude at an>' most canvenient point wiscre tise
pipe is expase(l, a city hydrant, private pipe, or
faucet in divelihg aa bc tssed.

Il, is nccessary ta
use a source ai cur-
rent whichilvdes nat

liit lines by the
grouusding efTecied

f hrougi connecting

danger inays result.
In tsilng this

nsletlsad ta tlsaw tise
fraicîs condensation
founld ins gas pipes
the experience was

praccss liad ta be con-
tinuied for a longer
period af finie.

xo. OUT à'TRl'rs r. Johin Murphy,
superintendent ai

pawer Isouses, and Mr. W. Gr. B3radley, superintetident
ai construction or tise Ottawa Elcectric Compansy,:
along witls a representative of tise City Eîsgiîseer, con-
dîscted tise experinsents ini Ottawa. Two Packard
transfarmers, type F, made for i,aoa and 2,000 volts
on tile prinsaries, ratio ai transformations ai aise
ta twenty, 125 cycles, were nsotinted on a slii and
driven arauind wviere rcquired. It was sssually drawn
up ta the foot of tic pole ansd prinsary wvircs carrying
about s ,ooo volts wvcre brauiglst down ta tile transfor-
niers by means af flexible wvires. Tise transfarniers
were worked iii paraliel and isad fic connections so
nmade as ta obtain a ratio ai tiansformation of forty ta
ane so tisat about 25 volts wvere obtained an tise second-
ary. \Vitls this arrangement it wvas fauind passible ta
do withotit the reactive coul and atiser sîeans ai regu-
latian wlsich liad becn used us tise first trials, so that
tise pipc-thawing autfit consisted simpiy af tise two
transformers above referred ta and an amipere
nseter wisicls wvas inserted an tise primary, tîseir being no
portable instrument ivith large enaugi range ta put an
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the seconîdary ; al voahnetcr %vas caîînected across tlie
seccîndary colis.

Flfloiwing is tlle data of fîve trials %viichi î%ere malle
it. Secondlary Volts 17, primiary amperes S. Con-

nICCti(IIS ma1-de (1ram1 w.ter pipec2 C ofea Iead pipe t0
a hydrant ;ît Ille docar. \\'tlir flowvcd li three minutes
anîd callie ou t a t full pressure in six minutes.

2mId. Secoandary voalts 21, priniary ampcrL' 5. Con-
niect ions (moii %%-.lier pipe ici onc house througlh aboust
io0 feet f end pipe anîd il> feet 5' iron pipe to w;îter

:' next hantse. One of thc services Onlt>' was
frozcn. Wa'.ter flawed ii eighit minutes and with (full
pressure iii tell minutes.

3rd. Seccnary volts 22, priniary anîpercs c). Conl-
ilcct ions mîade to %vater tap insiste and to iron mauin
pipe ici the %treet, whliscl %as reaclied 1bopenling a1 mlan
Iole. ('urrent passCd throtigh 25 ect 5,' lcad andI 4
fect of j" iron main. WVatcr floved f recly in t wvo minutes.

4111. SeCandaI-rY Volts 23, PrilniarY amplieres 7. Con-
ncctions marde frrat water tap lin elne liase thmantgli
about (>o Ceci "h- Icad and 2.1 fcet of S" iroin pipe ta tlie

wvnter t.aps ici Ille IIC\l bolse. \Vater flowed in oe
minute and Cuill pressure %vas on ici 3 minutes.

5tli. A lcad pipe service hetiveen a residence and a
stable heing rozen, coninection w~as made hetvcîî the
water taps ii each place anîd wvater flunvcd t'recly ii ane
minute. Na retading af current ivas talien ii thils last case.

lly the lime the Pipe$ camlpictcly thawed Ont the
%ester iii soille parts ai thei lîad beconie very flot. fi
somle cases it %vas fotind impaiissible ta gel ail) current.
throtugi at aI. rhis %%as disc ta, the style ai joinîts
made li sonie af tue maini iron pipes where tiiere wvas
lie electrical contact bctwccix the difféenit lengthis.

The experinient. at Chathiam, %which was also entircly
slicceStll, 'vas coiidîctcd lly Mr. Jones, Superlitendent
af fit.ars,1 the asi( af current and a transformer
of lot) amiperes capacity supplied by the Gas and Elec-
tric Co. U'siiig a current af 52 volts, two frozen
hydraiîts %verc hiawed lin 4j minutes.

Froun Caermi:tii) conme.s :not ber intvent ion uit tue demaini
af cicctracity, sasthe EnIginieering Magazine, iii the
foris of a reinarkable cilrrenî.in terrisptler, utilising a
hitherto uiappreciated tact li ccirolysis, and this in-
vention oi lîroiessar Webnielt. bids l'air ta cffect a great
increase li tc cap:icity of induction colis, and lit the
genieratian ai currents available l'or advantced researches
in ratliogmaphy.

CANADIAN E-LECTRICAL ASSOCIATION.
A *îcî.t. sîttended nîlectitîg of theEuie Commsiittee

%vas hield on %larclî 23rd. A number of persons %verc
elected ta snîemibersii lin the Association. Thei arrange-
clients l'or tlle aniîmal convention te be hield in iHanmilton
lii j une %vere considercd, and cammiittees appointed ta
carry the saie lit ctlecî. Th'ie exact date or the con-
vention wvas lef it undecidt!d, remîdiîîg more dermite lis-
formation (li the subject air transportations rates. Th'Ie
represeiatives of the various electrical conipanlies af
liintoin are taking tit active intcrest ii the arrange-
clents, andi tiiere is nio caisse ta doubt that the conven-
tion tlîis year ivil be as interesting, instrusctive and cmi-
joyahle as alny tiîat, have preceded ht.

MARITIME ELECTRICAL ASSOCIATION
CONVENTION.

Tlle annullal convention af Ille Mariimie Electrical
Association %vilI lie hieid ii the City af H alifax, N. S., on
.T1 csday, April i8luh, i899. mie otntlook ror the con-
ventian ks quitse proinising, anîd tlle oflicers hopè for a
large attendance afi menîhers andi persans iinterestcd in
the clectricai businîess. F-ollatviiîg ks a copy oi the pre-
Iimiinary. progranmme.

mie convention headquaî ters wviIl bce at the newvVc
toria i lotel, corner oi Morris and liollis streets, and the
meetings %viIi be lheid li the Assemlbly room. The pro-
gramme wlvI be as follows

9.30 a. ni. - Meetinlg Of the Execuitive Comimittce.
cet a. mi.-Prsident's address ;report ai sccretary-

treasurer ; *report of comnhittees ;electian of ollicers
genieral business.

2 p. m.-Papcrs %%,il be read b>' varionis miembers on
Iron Armotired Conduit Wiring," Il Fire Mlarin

Systemis," Il Steami Engineering," Il Teleplione WVork
and Il Electric MNeters." Questions whichi have beeîî
sug-gested by tie memibers wviIl also be discusscd.

lis the evening a reception, cansisting of banquet and
smioking concert, w~ill be tendered by the Ilialilax
members ai the Association. No effort is being spared
to make this convention a succcss froni ev.ery point et
vicw ; and ail mnembers attending %viII flot only receîi'c
sorte vcry practical information (romi the papers ta be
read and the discussions %vhiclî wviii follov, but '.iil aiso
find the occasioni a most enjoyabie anc socially.

I t is hlîied that cacli individutal memiber %viIl not 0111>'

endeavar ta be present, but %v'il] also try ta induce any
cflgiblc j)Crsons ii is vicinity ta send iii applications
for sicmberslîip.

Memibers %vili purchase a single first-class ticket froni
thecir station ta Halifax, gettinig at the saille lime a
standard certificate, which, aCter beinig signed by the
secretary, %vill crntitle hii ta a return ticket free if tell
or mtore have carne by that fine ; if Iess titan ten, a
rettiro ticket at hlall price.

M r. \V. 1l. l>reece, C. B., F. R. S., lias recently retired
on a pension (ranil the posiioni of cngineer-in-chief and
clectricianl ta the B3ritish Generai 1'ost Office, lie having
reaclîed tîte age limit of 65 years. Ilc %vili, howcver,
continue ta act in a sort of consultative'capacity to the
past oflice, and iii addition %vill carry 'on business on ]lis
own accouint lin consulting clectrical wvork in connection
wviî1 lighiting and traction. U-lis connection wvith the
tclegraphi and telephione extends over a period ai 47
years. No announicemient lias yet been made as to who
Nvili be his successor.

CANADIAN ]Bhr=CTRICAli NEWS April, i8qq
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QUESTONS AND ANSWERS.

S.T. 1)." writes: MVili yon kiity amîswer tire folloîîimî cititýs.
tionîs limrotagmhc lem.'fm' NivS s

i, 4t. Wlîat i., tire rate t., finit lie :îmotwît of friction qc.aiîsei b>'
lise workimîg pîart of ia machtine, for examapie, sny tirei pistoni,
Crank bearitmgs, etc., of a steain enigine of 800 lt.p.

.ind. 1 low do yoti finditle strikimtg lorce ity g:vltn%
.1 block of trotis veigliig sou tpottds itrîpped fr-ont i lieiglîl oîf s ou

3r'd. Ç,ivL roe tu caicuiaite tire liîorsiu poiî'er iieveioped b>' wsîter,
w'it ha lleadi 2.5 62it Iigl 'imd : ia ile 3 feet msamre.

AxNSWF'R.-Ist. 1'î ais %ay of timîîing time attoîtns of frictioni
î'atised Iîy te workitîg lis of an etigitte i'i to takc lise lîrake
liorse power and !mitîacl thle.saie f'ront tie iti-' icaie.d luors
powet', and the iitleretice i% tll lctinmtt stiit oit frict ion. Il nai
emigitme f lic frict iona i% tlisi riiti approxinîiatiy as Iliiows : M1ain
bea-riilgs4, 40%Q - iston1 -Mid r0d, 2 ; Vr'alk Putl, 7-7', crO'icaiijd
anda wrist pi, . valve ;tid rod, s4."' ; ecettie sirsuti, ..
Tite ordinary lsîws (if frioîî for plan, iuîs a% givenl lu>
Coulmib arc

(a) 'ie friction betweeiîn o il(it.% directiy prî'portiottnl bo

tise nuormal:î I)rs%trt bet ween tliete.

(b) 'Iii friction is ittdepcident of ste are.'as (f the mitrfaces ii
contact.

(C) K met k' friction i% l's tisit a si friction, ;înd ks inid'eetiient
of vulocity.

Goelerai 11Morimt's expcriients ont asIes shieîil tunaclical>' the
%.aisse geiteral rcslts a% Coîiiontb% for plaini surfaces.

Tite foliowing cxamîpie ivili silo%% low lise liorse pîower IStt iii
friction k sanrivcd al :

A slisft e" cli:mteter lias twv, bcarings, one at echl eii amni
betw.eeiîtiei be.ariîigs piower ks diisribiiîî'd front pisile: s b> beits'
'r'ite t ensiom iii thlese bell s ll.%î4 a 11ioniroittat plît of 800 oaihlu' amni a'

vericasl downwanîi force of p lis. at riglit angles ta tits' sbaft.
Th'ie putlcys andl slafî wcmgli t 750 lits. ''The Coeîliciemît oh' frictiont
<ir) luetwLen shifad be;îrittgs i% .oO. Fintt lime lior.se power lost
iia frict ion if %hmaft limites 2oo tcvolîitiotis lR'r niitiî ?

Mle )lave imere Iwo forces :mctiîg on) tishah (t ) à ialiont4)):ml
force of 1,000 lits., amni (.-) tire vertical force (if a,.o lbs., togetiter
witlt lite weiglit (if putlicys and sIeaft, or altogetîter IO b'.
Tîtese forces are ai1 niglit anigles, thiercfore the rcsîillait lircsmrc

on lite bearisig% i-& R=. \',0001 + 2,OOO0e 2,21~4 Ib-.
Titis weiglit mtîay or ia> tnt bc eqttally îhistnibtli toiti ste ieaîr-

iiîgs, lit for oîtr preiemit pttrpo'.e we niay consiuier saie as liciitg
tlisî riti, oz) oue.

'l'lic work iost in elte reoiatiat i%= No. of' feet traî'.cied x co.
efficient tif fi iclicît x reuitii lressre= -. il iî R

wieilm il =tiine of sihaft iii feet.
=cocfficieiit of friction =.oG.
R=telitti Iîresttre= 2244.

il 3. 1.416.

rite linise pOwcr inst in frictioni is= iril - m
33-000

wltmtn l= No. or' revofttitomis per minute.

12 33,000
22 x 3 x 0 ox 6 x_244=.64 11.P.

7X tx 8 t 00 =33,o000
B). refera itg to sales the Cofficient of frict ion cati bc fotitid or

saisie cati lc arrivcd rit b>' exiîriient.

sitd. Tite energy h esdly a ttîovitg body i% oloîiiied b>'
fitîdisig.tli lieiglit titrotugî wlîicl it îimst fait 10 acqîtire tiise veiocity
of Ilte motioni. If tii lieiglit h, obtainced lire work dionc is eqmai
tu Ille lici>glit ini fee x wcigit iii pOtisitds, or if

w= weiglit iii ibs. anid li=iieigiî iii fecî
tmite woa'i donc = w 1i foot lîounîis.

'Ihîerefore tou lits. x co feet= soooo fi. poîitid's wottid nelîrebet
tite antoîmnî (if uvork stored tiiin tise wcigliî. Thiis aimntiînt nîîîst
be used up bcforc tite fiuiing body cati bc brotîglît go res.t

ird. The pîower of a 'valet fail is cuItai to site weigit of watcr
disclarged iii ntuit of tte x total bead.

If Q=omîbic foot of watcr disciarged i ter mtinutte
W~=wcigllt Of 1 cîîbic f'ot Of w.tr=62.36 ibN.
li=îotai lîciglit iii feci.

Titen 9-M- iiorse tlouer.
33,000

ii Ilte il iest ion tire v'ciociuy of Ilte at reasni is aloi giveli. Trhis
cari bc re:îdiiy aîsccnt.iicd b>' nmastiring off'say cou fc on lite
batik, and (lirowitig au lycce of wooui in miesr a n att l oiig tite

limite ;i juassiîg tIlle sou fel matzrks. Tire aîverage veiocity kq
abotut Sn', if lte surface vteiocity.

'l'ite iîîîîîbcî' tir cîitie tedt chat coiîlilow t lirotighit moiloet 3
feet suaire is #bonst 2, aoo pe miitte.

3.11000
Fronît tIitatiîoiît woîili have to lui lddoctcîi frict ionî oit luirhlii,

etc., amlit le miet avatilatîle woii bcl ons pitti 70 .11.

J. jî., yltiîer W~et, Omnt., seni% uts imdicator ea rds tak'mi fromit
a Wlmceiick eigilie, %vitt Ilte rViiest glultu w vîrk (lt Ilte resiiîs%

for iit. Tite Origitnal card'î ivere 3M iiclies iii widtit, but as
lterewittî sltcwî are redîiceî by otte-tîirîl.

Asw:.-The diagnaitîs, wlticiî we wiii cati Nos. t andi ,, wi're
î:akenm front *& Wlieeiock cmtginc, No. a witit condueniser Oia andî No.

, %vigil conîdenîser off - etigilte, 14 x 34 ; t'evolitinî, c)o ;steaint

lîree%%tlrt!, as lie'r gaulge, 100 Ibut

Area, Of' PiOmi, 853.93".
bpeed of piistonm, Sto'

FŽromnt Cail No. 1 rte liteau effeetive steamît llre.suIlre î%s

Craiîk entd, m7.0.
tîriglît endi. 28.6.

Ae age, , 17.0 lits.

catil effective f'rontt Ille vacitîtii i-4 6.8 Il),..; tota ailîe.*ti eff'eitive,

i)iagramîî No. _- Neais as foiiow:
Cranli Lod, M.E.l'., ..
B4righît cmiii, M.E.P1., 18.0.

Total, 18-&f_1412= - 64 l11%,, andîî 16-4 x 2-38= 39,032 lt.Ii.

Tire bacl< Iîressiîne oit titis caril N z ibs. Tii woiiid rcnesent
2.38 x 2=4.76 iîpwhticl is îlot tstken into comisideration iii scaimig
for tire aboîo 3I. .P., and %îmotail lue :îduflas loai oit ilic .-algisse.

PREVEN rI0N OF SCALH IN4 BOILER.
lit ai article in the Noveniben issue tif lie Ilime Stîîîy Maga-

zinc, in answer to lite quîestion, ' Witt carbtona:te of sodla or pliainî
soda reniove liard sitiphitte of' limite %cale ?' lite expert rceplies,

i have sies'er foimîtul il to be uîittcit gocit for chliti urixse. 1
cars tmil yota, htowoî'er, witat wiii remutove il iîrctty clTi'ctumaliy -

very clteaffly too-amtd chiat is ordîary keroî'tme. If'titis i% fcd
t0 ture houer ai the rate of about 011e quarst lier iiay per zoo
lî.p., lise bera t 1 lte houler wîili sooni le appuiarnuat. It lits ais<
beeu foîtnd tii iîrceet, si, quiite ai appi eL'i5iiii extemil, lte forma-
tion of liaut scalo. IN ad.ttiomi imli the milhaie Orflute dise.% îout

senm to bc au ciiemicai omie, liowever, lut ralliter au ieelanicai
acl'momi. In ni>' opîinionu, sitte îmiute 1iariices. tif miilitt of ligne

preciîîitateîi b>' lime action of iîe:t, aîre fim î'stried t tire surface
of tite water iîy tire boiling andî ttîtuitng tif Site wamî'r. Timere
ilie' becomîte coated aven witht ire karnsc:te, wlticit lrevemits
cliete fnian Imîiting im soid i.i%1s wiacm ticetiositi ort st e gubi tes.'

Tire We.liai Eiectricsi Iiastrtnmt Cocîtli).tiy aure inakisîg coii-
tracts for tiieîw factory s Wavt:ricy, N.J.,. a uuîmrb of Newark.
A r:îitway %witcli io~1w beiiug coîtsibîtci go site '10,attgroititît

wiiilie c rokern a ' fî'w tlay for tr creu'aios, ot wia:mt wMi jurobabiy,
bc (lie niosi comipicte mtarîuiC-elitring establi'stiîeti iii tue Untiteud
Stage's.
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TWO MUNICIPAL LIGHTING PLANTS.
%%Il priait lhcreitih illustrations or municipal lighitiîîg

plants recenîiy installcdl hy Ille U'nited Flc:ric Comnpanîy

Misîar.s. l' AST HEE OS, OS.

in tire tomns of Acton and Becton. Sonie particulars
of the formecr vertc printedl iri ;a previous nianîiber. Thc
plant is installcd in a stoue building. z4~ x :;o feet, and
includes a So kilowatt alternating calrait generator witb
a1 c:apacity of Sooa incan-
dcs.-elt lîghit. a1 -, palnci
niarbie s% itchbloard frall
etl1tippeil. 1Power as sp
plied hw a 75 11.P. XVICC-
lccil-nzinc nianuf:act tret]
bv Ille Goldie N lcCul-
l-chl L:o. * of G;all. -l'le
main dravang heit as 16

inches ira wadlth and ()i
icet longi, :and thle dvi-amoit
-a ao0anch, double. cndless.
Thicre are fiî-a
c:rndfle power incandiq.eN-
ceat. 1treet lam91ps-. ar-
ranged ira twvo circuits
a ndcpenadent of c:îch
tler, :îitd a third inde-
pendent circuit fair dol-
:iietiic andI commnciaîl
serie The Piecton
plnt is vcry siniilar to
thc one nt :Acton. Be-
..ides furnaishing lighit for
the stlreets and commeircial and domestic use cur-
rent is supplied for --oo incandescent lighits at the
Couintv flouse of lndustrv.

111 a letter to the Comnpany the reeve 0( the îwunici-
pality expresses tais appreciation aînd that of the citii.ens
wvith tlie satisfactory w~orking of the plant, and rcfers

particularly, to the good regulation anîd
f reedoin iroi heating. Over Goo 16 c.p. liglits
have already beeti installed.

GLASGOW AND ELECTRICAL
PROGRESS.

Aa.raoticu, Glasgow niay couîsider itself ira

iil respects Ille centre of ighit and Iending,
ilisby nmeasnd astoaîishing progrcs';

in municipal electrical work. 'rite population

Of GlatsgO% is 6i7,000, and the rateable valuie

4 ,04 >,726 ; Manchester, on the other hand,
lias a population of i.30,000, and a rateable

Vaille £62,911,083. CtriouISly enlough, tbemunicipal control of electric lighting coni-
nienccd ira these chies %vithin a feiv ionthis ot
each other, but the Iatest retuirns shmw a

nîarked différence ina the two systemrs, as -will
bc sccn frott the folloving figures:

%I.tlclle.er ..... .13,i9i 1.7-18-2-4 £3,25.
(lso... ....... 79.140 1.090-959 £23»J6

For years; past the Glasgow Corporation lias
owned probably the most paying systeni of
tramways ina the kingdonm, and fotir or five
years ago a coulnuttce collected an aniazing
nia:ss of information on the subject of wvorking
tramways by clectrical nicans ; moreover, it
was generally acccpted that clcctrical wvorking
%vas far and away the best sy!;teni. Four years
aigo the tramways in Leeds wvere owned and
workcd by a cornlpanay, yet to-day thle Corpora-

tion of Leeds lias not only taken ovcr the whole of the
city tramways, but has equipped io0 miles %vith the over-
hend trolley systern.- and Glasgow toa-day is in a dfi
culty about runiling a short cxperimental line on the saîie

Mvsîcîr.~L PL~Sr, ACTOS. OST.

system. Notwithstainding, Glasgow has sufficient con-
ridence in itself ta be desir'ius or of acqui ring and working
a teleplîonc systcmr.-Electrical Revicv, London, 1EngZ.

GANADIAN ]=-IISCTRICAI, NEWS April, i&»
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CAPT. JAMES WRIGI'T.
fI is %'illi miliaCI regret that we clîronicie tie dcath of

Capi. Janmes WVright, îîîeclîanical cngineer, of Moaîîreal.
15Y lis Witte circle îf acquiitaaîccs îlîrouglîotit Caniada
lie was field in ligliesi esteem, tint only in recognitioni
of his great ability in lus profession, but Ilso of lus
many sterling personal qualitios. Tro micla the ae-
comupatlying portrait and biographical particulars w~il
be of inter est

Capt. janles Wright %vas born in Tarbolton, Ayrslîire,
scoîl;and, Sept. 23, 1826, anad Mien about 12 years oid
emnigrated to New York, whcrc lie reccivct a coaliton
scliool education anad il about 16 )-cars cm:iie to Allen-
huirg, Ont., w~here lie scrvcd lais lime and learncd the
trade of blacksnîtlî wiîlî an uincle. lie ilien %vent to
work xvith jas. Oswald, a contractor, and got his first
experience with dredgi-ag nîlachillcry iii the harbors or
Boston and New Vork, and later on iii the Erie and
\Vcliand cassais. 1lc Uîenl came to Montreal witil the
first spoors dredgc used in the Montreal barbor, and
finally becamne naecclanical superintendent of the Mon-
treal harbor, which position hoe occupied for twclve
Vcitrs. 111 1876, together Witi F IL B. cN.-imoe and A. G.

CAI'T. Jx.s VuaaîaT

Nish lio forined the firm of 17.'B. Mý\cN.-moe 8, Co.,
wbich firni constructcd sisal portion of tbe Montrcal
wvaicr works acqueduct, known as the Iland Cut, thc
Carillion dami across tbe Ottawa. river, and îook, paîrt
in thc dccpcning of Lachine and Welland canais, and
Uic Troronto water works exten-sion. l.eaving the firm
lie ilion took, up the business of a nieclianical expert, and
as ani atithority on the steam indicator was Wel known.

In iSSi together with A\. G. Nish and MI. F. L.efebre,
lie formcd Uic 'Matant Roy-il Part, Incline Co., wliich
firna buili the present. incline raiiwav up tic sidc of
Moit Royal, fromn plans drawn up hy himi and directUy
uinder bis supervision.

Cap. WVright wvas nted for bis wondrfuli nenîorv,
and il is said %vas nover known ta forgest anythingz lie
hall rend twicc.

lic leaves n wifc and onc son, ani clectrical engincor
in Nlexico.

Jiitgmcnt lia%. becn rescrývcd in the aiction brotiglis iîa a'ccriX;n
%vhctlicr sie mosing licld Iîy ilie Sun .ifc ln'.uunce Co.,
:u.%n%t the Cornivali leirciric Sireca lRailwav (o.. covcrN the
.o1ling sioci, cxicnion!, etc.

EDUCATING OPERATORS IN THE HAND-
LING 0F THE SWITCHBOARD.*

.1rat alier ta [le rezid before the auelibers tif
the association is a diffieuit taskc for nie, kiowisig ful
w~eil that alîythîing f nîliglit write, oaa aaîy subject. wolild
iii 1îo way compare wvithi aaiy paper prcpared lby an>1
othier iiieniber or tlîe association. But if inî wriîing a
paper f chanace to say allvthimag tuait will be of any l'elle-
it to the association in gesicral, or al ingle amers of

the saine, I %Viti féel duit 1 have becnai aaîply paid for the
effort.

Iln the begiaaniîîg 1 wilh sa>- tluat the cluief t rotuble to
thae tclegraph service omi raihroads is the iaîcfiacieaicy oi
operalors. Ant operator nmay bo able ta liandle traits
orders andt othuer buasiness iii a lîighly saitisf.iclorv mis-
lier ; lie nia be -a good !;endier anîd attcentive, anid still
uiot bo able to nîakc the siaiiplest kind of a paicli in case
of %vire trouble Mlien called tapon ta do it by the dis-
patchier. Thais oaîe faiiltare on bis part very aiiaterially
m(liaces lus vaille ils an operator, anîd the dispatcher, iii

nine cases ouat of test, reports flint as heinýi uinfit for Ili%
position, which is truc ta a certain extezat.

MNr. A. R. Lingfclt produced a paper that wvas rend
hefore the nienibers of tie A~ssociationa it tlie mîeeting
of s-94, wvlica was ailhe, concise, andi deserved far amore
Ilian a passing thouiglut. Ton iîiuch casi not be said or
wvritteai on îliis suhject. Any omie giving tlie aîaatter
careful thigit. can not lîclp but sec lilas: the question
of eduicating operators in the wurkings; of the switcli-
board is anc dit deniands seriotas coaisidcration.

Ili hirng and placisig operators, 1 [e] sure tlîaa %ýtiler-
inteaidents of telegrapli aand chic! dispatchier-., do îlot
always hiandie Uie aiatter a; at shouid be lanadled.
In far ton mlaaîv instance-; iliev laire and place si)
operator wvbolly on1 Ile grousnds îlîat Il lie ks a faîir
operator, cant landle traian orders well, nliakie a fatir
copy, ;and lias a gooci record as in clitracter." Tliese
quaalifications are certaiaiiv csseaatiai, but Ili-, quaiifictioas
ouagît. iiot Io end tuiere. We will say that lie iN laired
;and sent ta «'j "ta work iîiglitç. 'flac dispatchecr lias
outstanding orders in trains a.il over tlîc division:a
stormi contes, playing liîaoc uiil tlie vire%, puaitingr hie
train wire iii a taeescondition ; the dikpaticlicr locateIs
tic trouble, andi soon secs iblat lie caas -et l a îhrolugl
train wvirc by havîig tlî o peralor i -'j" put No.
norîla tn No. in soutîti. l le instruets liani Io sm:îke Ille
Patch, and rfancîs ouit, tn bis dis-tist, tilat the operator
canneo do il, and trains migl reiain lied tap titil
doomsday, just because an operalor does îlot know laow
to make a simple patclî. As a gencral îbiag, %%tien a
di,-spa-tcher waîits a wvire, lie waaits il like theIl mars iii

Texas wvanted the revolver ;" tluat is, bad ;aui il lie
don't gel it pronipt!v-ainc bis disposition is îlot tic
best in the world -hli is apt ta abtase the operator for
bciaîg tinablc ta rcndcr the proper assistanîce. This i
wrong. Tlue oper:a1or is tiot to blanie. The official
placing flint in the office is fair nmore rcspoasibleic îh;aa
thc aporator as, because tlie chance% are that no onie
ever Alowcd tlac operalor liniw Ia nîalipuilaie a1 sttilcli-
board. Under he circuntanaaccs, lie could ie îlo hi
c\pectcd In do it. Iad lie becai slîowaî hy the super-
intendent of telegr.ipli or chicf dlispatchecr fiow ta dci
sicla %vork bcforc lie took charge of tic office, aaid lîccai
told plainly taat lic niust hoe aille ta do sîacb wori, wvbcn
calicd lapon, or %vouald not bic relaisied iii tîme service, Uic
chances arc that lie wotild have malle a siiady oi tic
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hoard front the ligne lie went hil the olfice, aind would
have heen able to have made UIl patcli %vlîen il w:îs
rcquircd of liini.

One of the grcalest troubles is wire failure, and if
patclîing cati not be dette proniply, traitas have to suifer.
If operaters do îlot know lîow to do il, i cati not be
done.

I do not %visli Io write or spcak disparagingly of
operators, or officiais placing them, but I will vesnture
te sav lila. alnv div'ision on Isly road ins Uic counitrv caoIi
be -,electeil tiuat Iia 20 offices, and tlierc Witt niot bc
miore lisan two operators on it that cati make a -siple
patch of elle wirc nord) to asollher south, cast or %v'est,
utiles% tlhey hiave liad previouis practical instructions.
I do not think, 1 have overdrawn tbis. 1 base my state-
nient on tlle observations 1 have timide during the yeurs
of experience I have biad as a traits dispatcher and il
mtiser capacities. 1 have nce'er workcd on a road that
my experience lias nlot been about the sanie iii that
respect. In msy opinion, it lies with the miperintcndeîîts
of telegrapli and chicf dispatchîers to obviate a grcat
deal of titis trouble.

No operator slîould bie placed iii charge of an office
uinless lie is postcd in working a board of an ordiîîary
kind by Ilhe officiai placing hlm. lie shouild be sliowi
lîow to do patching, the position of the piugs when
wires are in their normal condition or positionî ; in fact,
the back straps should be gone ovcr, explaining ilîcir
relation o the plug strips, etc., etc. This would t. ke
but littie tinte, and wvould be starting the operator in
riglît.

There is anotiier îhing that could be donc that would
certainiy prove t biena great bersera ; th:îî is, to provide
every office wvith a bisse print or lîektograpli drawing of
the standard swvitciîboard, siîowing it iniilis uiatural
condition. IPlug boles slild bc sî'unîbered on the
print. rliis, together with a '« kcv at the bottent or
top of Ille print, sliowhîlg whîcre to place plugs for
certain patclîes. would render the work sinmple, s0 nituch
so tlî;t any elle wviio could rend couild do il.

Anyî operator of limiled cxperiezîcc, afier workiuîg in
ain office a %hort %viie equippcd as 1 have slîown
would bc able to hiandle tue board ib Isly office wlîerc-
ever lie inîighit be placcd, as there i% no radical différence
in boards îîow iii use tit nearly aIl Ille roads ini the
country. i fée sure thial snch a course as 1 suggest,
il adopted on railroads1, would flot only henlefit the
telegrapli service ho aî great e\tetît, but raise tlle
ojîcrators te a hrngher phlne o!01 uics

Anvsuprsynci of telegrapli or chief dispatcher
should be ablle to nliake a crotte drawing of ilie print 1
refer to. in eniable the engineering departoient te mlake
the print. Tiîey could bc made ils îic above dcpart-
nient at a snî:,ll cost. and in sucli a shape that they
would nie: aitilat wvoîld bc required of iliern for tuie
equipmnent of offices.

Tii commîunication is net intended as a criticisni on
any one hiiring tir placiîîg opcr.ttor-s. or 0o1 thie opera.,
ors tlîezîîsdlvc.s. but is wriiicn with a view oif offérirîg

suggcsiioshat 1 liope niay tursi sorte tliouglit ili the
direction referzed to, and Iliat sortie practical inîprove.
nient iîîav bc made.

Thr emi,nien ilt-lilsI Co.. l bsr.tIîavc laed. ni ordlrr
'..ii %lac i ici c.n Co. for ste co.nillice rqt..îpnicti of ilieir
ltoiv'r u~lia N. K. C7 nos.%.ua.ga.'.er 8«o h.. il.. mIle
dtirenî tin.i:t, a' ,. 1,red ii,<i.zhouôi si:. tbmidisg in iie. disTereni

ELECTRICAL INSPECTION IN WINNIPEG,
MAN.

A Of~'t~t~îvîm othle Iîîcuct.Ninvs Iately i-
terviewed INIr. F. A. Camibridge, the îîewly appointed
city clectrician of Winnîipeg, Manî, ib reference to elec-
trical inspectioni. le leurned iliat aIl ne<v wiring and
electrical installations have to be donte il strict con-
fornîity witli the National Cuide, 189 edition, whicbi is
iuîcorporated in the city regulatiouis. No electrical work
cari -bc tnidert.ikenl wiîhout a1 permiî, ;înd certificate
niust be obtained before work is finally passed. No
fees are cliarged cither for inspection or permiits. Sorte
dilicujlîv lias been cxperienceil owsng to mle fact Ihat
the iniproved list of the National Code does not include
niany articles or Caniadian nmanufacture. MNr. Cam-
bridge hles thiat before long ot lier chties iii tîis counitry
wvill follow the examiple of WVinnipeg. and that. there
nîay lic fornlied sonie kiîîd of a tcsting bureau, prefer-
-tiltY b thec associated 17:îderwvriters' associations, pre-
sided over by sortie reliable expert, wlio ma%. be referred
to iii iatters; or dispute, or front wlioni inmpartial
opinions ina be obtained regarding ninterials or îlrac-
lice. fl thi- connection NIr. C.inîbridg.,e acknowledges
tie great kindaîess o! INr. Merrill, jr., the chiief clectri-
ciati of tie National Board o! Unctlerwriters for Aierica.
rîhat body niaintains; a comiplete bureau at Chicago.
WVinngipeg is aîcting iri connection wvnh the bureau, and
gives and reccives full accounits of :llt cleccrical burn-
mats. etc.

Regardin.g old installations il is understood to bic thc
intention of tic city electrician of WVinnipeg ho make.
a1 thorougbi insýpectioni or ail tliese. Sonie progrcss bas
becti made already and the general public as a rude are
pleascd to carry ont the alterations ordered. MNr. Cam-
bridge believes that tlii- work should be taken tip zit
once by evcry city, foi the longer it iN fcft undoie the
greater expense tie public wvill ultiniately have ta bear.

ELECTRICAL EXHITION.
Tju: twentv-second convention of the National Elec-

tric Light Association and third Electrical EXhibition is
announsccd to be licld in Madison Square Garden, New
York, during the mionth of 'May. Tlîe scope of the ex-
hiibition wvill not bc confinied niercly te clectrical appar-
-tits and appliances, but wvill include al kindred indus-
tries as well, sucli asvarions miakes of bolIers, puimps,
steani engines and other sueant specialities. A special
feature of the coniing exhîibition Wvitt bc the display
of patents, and new dcvi.es. Last ycar the Electrical
and Kindred Inîdustries Exhibition wvas field under the
auspices of tic New York ElDectrical Society, but ibis
vear il is proposed to lîold it ins conjunction %vith the
convention of the National 1Electrical Liglit Associa-
tion. As a result, considerable interest lias been
awakened in the conliig exlîibitiouî.

Ttic.%%iijeci of Ille ConsirtîittOn of an clecirkc railroxd front
Gitelil to lltte'pclcr. Aritaur auci E rii, ;% cngiging Ille auientioli
if Ille %tat if Trademi auciti7ens or Gudphil. Il i% ,îatci ilimai if

lic foisili ivio wiJil coniriIî,ilise I ilition.81 tlnOilllt rcqiiiredl.

Thec lrtisI;N C0,11nît'1a Eteeiric Rl~wav Co. wî 110 1ub osi 11a a
gt-&Nt dividcmîd in ilie sîcar futurc. The net carnisig! or site

îouiavfut i ll.if 8>: las: 11 Ille end of Ihc Vcar animinic.i in
$,:. ~ s :t~ausi .. ~S (tfir il.., luie periJ 1 of to.Tise

iîs.pau ac sou~creîi.> aI;,gt'me ia.na Vancouver. Nie.
Ni . I isnl7es. nîal.-ti.izr of sitec tinpanvi. lIa, >goltc Io Eîtgiand.

whe,.re lie wili lay bcfore ilic dircc:nr platîs for -.cvcrati cxîe:î.;oný;
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TRIAL BY JURY.
Titu-rit i stratiger titan fiction. cilibert sînd S ullivan,

i lic %vildcst fliglîts of thieir imagination eould niot
b:îve p.arîrayed a more farcical dcnouenn titan that
of a verdict brouglit iu by a jury of twelve of our fellow

of' iiarris v. TForontîo -lecîric Light Co. for $zo,oo da-ti
ages. H arris was a1 purveyor of rags and botties, and
kept these rags and bioules i a rollglb.cast bu ilding.
I n ttis buàildin)g lie blad ii use arnotor, st:pplied %v'ath
current front ite %vires of the defendant comîpasiy.
'I'Iese %vires iverc tapped on Hlarris' premises by a smiflI
patir cf wires, wh)ich wvere attaclîcd to a cornier ofthe
rough-casî butilding afoiresaiid, and front thence takeil
over to a dccîor's residence on the nelct street. lerein
lay te offence- the wvires Icading to :înother mian's
premîsies were rîîn on sidelilocks on the outside of the
rough.-cast rag emîporiumi, as the plaintiff said, %vithout
his consent. lie saw the %vires being so attached and
enquired ofthe linenien %vlia they, ierc for, and wvas
told. le nmade no objct:ioîn. The wircs remaincd
thcre tivo v'ears or more. and neyer a word %vas said.
O1 Ille isth of Septenîber lasi -a Stunday tftertionn--
Ille rags, as r:igs cîlen will, ignited spontancousIy or
got on lire in somne way, and the rag shop wvas laid in
ruins. As the flimisy walUs coliapsed, the %vires attaclîcd
t0 the outside were înglcd up and, of course. short-
circuiîcd, and Iurn the insufation. Hiarris promp!>'
broughît suit for len îbousand dollars agzainst the
company defendant. The case was tricd i Toronto
last weel:.

Tite nature of the evidence plat in may be gathecd
front the lesiimony of one of the witnesses. This was
a ladly wlîo wvas opprcssed with a foreboding thiat
larris's %vas to be destroyed by electricity. Site said

ihiat site had frequentiy scen Ille ciectricity running up
the wvires on %Villiani street front Qucen street and
turning the corner and goinir int larris's, and on tibis
identicai Stitda.y ie lîad secn somne of il go uip the
sîrcet and cross ovcr int the rag boreau about two
hours before lte tire. Several other witesses ;lso
testicid that they saw tlle wircs flashing lire, and then
the raggcry burst iibi a blaze of giory. Thcre was a
renîarkable uîîî;nirnitv in tlîcir test inons' ffri ire on1
the wir<és, then iînîediaîelv tce flanies bursting out
fromi tlle inside and tbrotigl the roof. Thtis %vas about
the tinme of the arrivai of the tire appuraîtus. These
witilesses ail wer-- on tic -,outil side of Ille building.

Now for the defence. Tite evidence of several
reput:îble svitnesses living on Simncoc siree, ici the cast
of the building, went in show iiat Iller were the first bo
sec the tre ; that il startcd in the centre of the building
cntirely away from wherc Ille wires were ::tîached; IlIt
iliey teleplhoned the ;:larnm Io the police station ,I ît 5
and that a«i ihis lime there was noc tire oulside the
building ai aIl. Evidence was produced by a nuniher
of witnesses that the short circuit caused by coilapse of
building occurrcd ai tic power lîouNe :t 2.417. Or i 2
minutes aller the aat was given, and prttiî;sblv z0 or
2i minutes aller lte ire brokc Out. The cvidence of
these wiînesses was clear as to Ille farts.

As to the values.-lî appears that Marris had
appealcd on bis assessnient and iook an onth before the
Court of Revision thrce days bcfore the fire thai there
was flot five hundred dollars' worth of goods in the
place, and that a big pile of the stuff reprecscnted very
liîîk ntoncy. Twva mnimbers ol the Court of Revision werc

put tipon tîte stand aînd testified to this. Ile now swore
there was ciglit thousanui dollars' wortlî. The de-
fendants could not contradiet, as the evidence waîs
destroycd-ilarris kept no bocks.

Ilis Lordship %vas impressed througliout the case
%viîi tlîe evidence subniîîed by the plaintili's %vit-
liesses, on the grou<:d that their statements were
hased on %vial îlîey hall seen sviîl Ilîcir own eyes.
On the othler liad, 1h tIc or no importance iwas attaclied
apparently b>y Ille jury to tie evidenice of the other
gentlemnen whio said ttat ilicy saw the tire start in
antiter place aiîd gave the alarmi. Tite onuis was tipon
tîte defendants te prove tliaî the contents ofI lle building
were not worth Szo,ooo; this Uic>' had failed to do. As
to tc plaintiff's sivorn stenient before the Court cif
Revision regarding the vailue cf lus goods, il was not
alloiwcd to affect Ilis veracily i the present case. 1 fis
Lordsîîip left to tîte jury te diflicîîlty of accoutiting for
the différence in lime beîween the tire alarni and flic
slarting of lthe lire and the lime of the short circuit i
the companly's %works.

The jury 'vent out and dciiberated for a couple of
hours. and thien camne into Court and asked the Judge if
they could flot make the daimage $14,000 inste:îd of
Si o,ooot! The Judge appeared staggered ail îlis,
and lie instrucled thein that they could not asvard more
than uvabs clainied, so îlîey made it the len îhousand.

Tite only serious feature cf titis case appears to be the
position in wiiich lthe defendant company ks placed by
lthe jilry's award, and the effect of the decision upon
electrical companlies tîtrougiout the country. Therc is
no doubt tat cvcry conipany doi:îg business bias a
number of thlese double services in operation. El-.ecîric
light cortpaîties svil be kepi in ht svaer unlcss thcv
find means bo proleet themiselves. TItis can be donc by
speciai agreement before entering upon an>' person's
preinises for purposes cf business. ail iron-clad agrc-
nment cf protection and indenification front risks cf
Jamiage of every liind-.alleged and actual-frot tire,
flood and the fortunes of war.
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1ILIhi.i ON TIIE TENTII OF E'.ERY MONTIS ilY

THE C H. MORTIER PUBLISHING CCY
of Toronto, Limnited,

OFIqCE: CONFEF.RATION LiFEi BUILDING,
Corner Vouge aid Richmiond Stiri,:.

Ni.w VoiRK LiFE IS ANC BUCILING, MONT$tFAL.

lite
1 

leiduahne 729

Ad. eîitios tait sent îrrounî.ilyon asiicatioîî. Orde,. fut ad. erti.itir should
trca thse uo se of ;,.sliicaiioîî ns iert t sit Ille 28tis da). of tht ilotih sîn::îed,..tci

1utc.eding dlate of issue. Chinnce. iii adscrtisenscîîts cisil ln mide scIs ibtser desired,
.1thuuit tu î the ads crisr. t'ut te i.lsurc limiericoî:s liac ' uth the iitucti.o,îs

of(ilt. dcrttscr. teljuestal (or chanre %bouli 1 cacla t le oUic 'a. cary as aile 26îls day
ofihe snüo.ih.

The Etbcn-reîcai.. Na tiniled toi suls.eriLrs in the i)om*inion. or tise
Unitedi Statr". 1-1 i er. ('of $S.c lir antiurn, 50 cents for six fnonths. The larice of
ssslawrs;tson ,3,ouldlLe retititi by currf efly. rcpi-4creti Iter. or cat~ odet
papli.e taî C. Il. Morimr. l'ica..c tif flostsend dîe4qties oni licai laiks unie,.. 25
iteît i.Aded for, cot of ,hîsclisnt. Moite> scent in îtîistie.%ees ieris.i m Mie ai
"endcs rislc. Sîl..cristion% frnt fomeigmi corniins ernraced in the Gemîcral l'ai
Union $î.So petm annuin. Stsfinr.cin are payalaic in.idsancc. l'ht pape stili Lie
dilcffltinsesl at expration oif teri jids for if so .tjiiLtvsl by tht .eris lbut

whcte un suds unsie biaîiduîîg cnjsîs, miii lec continisesi timtil insitmîctiont t.i di.
continue are ,ciej. an. ail atcar>ges plaidl.

SWîsiuik, triay halcie lle i .iI'c. charigeil ;a- ofen as deliiresi. Whemt
otiie.inf.clýatce. ai..>. cic tii. oli as r.il as the nete adlmess.

Tise A'sllislse,. shquli tic notifl of ir fh aillite of ,ulicr'îLet to reccis'. their palier
prcsnptly andî megulari>.

ill)IT4Uk'$4 A XXOIIXCJ6MIPNTI#.
Cor,eporidenctin insiled uî'un:ail înic. Irzisimrateiy curmng .ithin the copecie

tbs journal.

The -~ Canadialk BieatriCal News ha$ b.ee appoisitelà the oSicial pape:
of the Caoadiau Electricai Asiociation.

CANADIAN EIEl-CTRICAL ASSOCIATION.

OFFICIERS:

W. Il. lIi.OWNF. M.%anage Roîyal Eiectîisc Comi'any, Mluntreai.

il. il. i>WICIIT. licsid.sti G N.W. TIeClraîh4 Co.. Tozoni,.

A. A. DI)ON. Suîinncn4ent Ottassa ]-lectrit Cc.. Osta-a,

secx firav.Txtastt'ti.:
C. 1l. %IiOITIMEFR. i'ULls.hber kLIXCIb'ICAL Naçws. Tomonto.,

1Exl,cuTt,'ie Coaug'ryvK:
J. J. WRIGHIT. Manager Tomoîsto0 l.Ircîîa: ighî Commîpany. lorzonisa.

joliN CAR ROi.I.. Ee.Tts.1urent . l'lsilfliE Eleaieal WaoLs, Monîreal.
OR!siONl> IlIGNIAN, Churef Eli.ectrtcal Insiecion itellarirment. Oita.a.

A. 1t9 ii. Stîîesimitundent G. N. W. Teclcrt3i.h Co.. Torointo,.
WILIAM~is *iîOMiSO's. Sîît.evinseîlxt Wîtioksn Electic l.itallant.

!son al .. Que.

G. J. liENItERSON. hixsînIton 1*Iectti.. lt .l'sC, o. Ilamiîtui.
Il R. i.EVitIEN. Ianagre, Cataraci luster Co.. iauh.t

(GEO. IlL.'CR. (;.N.W. «teleraîL Co. iiamnlten.
E.. E. CNRV. Minaret l'actant ILle.tli Co_. St. CaîhxIine'.. Ont.

'MARITINIE 1ELE1:CTR'ICAL. ASSOCIATION.

Vi.ir.itt Il. at 08I.iITT. Cii, . Eic<îrc.n. . Hialifax. N. S.
SertaîTîasme.J. il. 1"Fii.) 'lanai .re NO.-a

Sc.% a TelephoNe>, Cu.. S e. Glasgow. N.S.

CANADIAN ASSOCIATION 0F STATIONARY
ENiG 1I N 1. 1R S.

l'tcb.drnt, W. F. CiiAPMNN. - irutL5ilt. Ont.
Kj.'ejJii . C. l'EuiGR W . lxmiion. Ont.

Sc.'cta'. IG ROiERTON. . . euttcaiQue.
TVaue ' sON. TS.xn . Ont.

Cu.du,tuc. Wli.i.IANIi IIE.'R. Ilhren. Ont.
Do-.' Ke;.e IoItN Wl"Nt)l..iî.. Ont.

TORONTO IIRANCII NtO.. t Mc".S' ' asi 1.1 We.Inedas. Cadi sinti us
Engjienr. liaS. t. Vîii.,ia .?"%e tittiies M..tey lîsidenî Il. E T.rty.

V«iîslt. W%. Matr. Revs.eslnr See.eîa'.
TOIRON.1'O IIRANCII NO %S -is.ei rýi. li'-m.; Vict.l'retî!ent. John

11, 1.Cbý Re.onu.m'g Seoemaly. 1 ii.ss Grahan. %-., Ring ,tte.î tee..
MONTREAi. HKA.NCil NO. -. '%1ee1, tsi ensi pi 1hure.a) cai nsaeth. in

Enriner û1 1 St4 ( tais slacet l'ie'alçnt. (1to hiuns . ti V<.r.iii
Wri%, Nv'atr . rid %*%sc.l't-îeai. J G Ro.etits.it; lemiî.icniy Wi.ors:
Tics. laier. 1hl... Rye n

ST. L.AUPILNT IRKANCII NO. 2. - Nlteis art-tr .a cscningas4 at on circ
e<im~st~ Mî.ire.L K Itan. 1~tudent ; Alfred lI.aou,. Seceîaîy. 306Dlii

siei. Si Cuneconsie.
ilRAiNDON. MAN . 11RANCII N(î 1-Mt 8 and ai! rFiiaat ach ntonth

la Cis lialt A. K Cranjors. l'îe..ixtti; Arthur Flemning. Seci&ry.
HiAMîILTON ltR.ANÇII NO. J.-Meeî. ts ati iesl Tuer!ay rca mn.nth in

.%Iàçatte n ulali Win. Ncriîs.. l'rcsdent; G. Mackit. Vicl'iesidtnt; JO%. Iton.
War!. Reiwnedri; SeFtita>. Maîllani St.

STRATEORD IIEANCII NO. 3.-john Iloy, l'residtnt:. Sainutic fi. Weir.
stctiary.
1 MANTFORDI iIRANCII NO. indtî -ansi itt

1
jh Fri.lay caci tiorathl.

Arthur aine>. i',esident ; T. ligiit, Vicc-liiiît ; O. S. Niertil. ilranîfoid Car-

LONDON2s DRA/NClI NO. s.-MeIcut cr i, hesir andi tiîrd 1tii,.day in aracit
motii iii Ster..moS lilait. Dusncaîn NsICKSIICY. IîteIit:tt ; wssilliamî hIiyihr Vice-

Icsidetî: W Alian. Scîeîary.
GUE.LPHi liR/NClI NO. 6.-MIes ist att, 3rd %Wedgtieuay- cadi iîtoîtti at

7.0 j. ait. fi .Grary. Iiesid,,ît e.Tiio. Andrîiers% Vice.Sge.idcit - Il. Fie.sin.
eC..Secritary: P. kyaii. Fiiî.-Sectary. Treasuter, C. F. Jordan.

O'fAWtA IIRANCII NO. 7.-Meeîc este>. second andi (outh Sarturdjiay r acla
Sonîh. iilsîrsg&iai Rideau stacet ; i",ank kuLcit. Iicsideni ; 1. G. Jouiniot.
Secretary.

I>RESDEN IlRA
5

NCII NO. m.Mti s andI*IThurday ira tacit mtintit. 1'Th0s.
Stceite,. S-cetrv.

IIFRI.IN iiRANCII NO. 9.-.Nects tscrry Friday esttiî'g. G. Stinnîtt.
hî,esidertî: J . 1 Icyd, Vice- letideîîî; . %. J. R<iod"stcrcîary. lierîn. Otît.

Ki NGSTON ilRANCII NO. to.-*Metcs im andi 3ri Thursalay in ecd inontit il%
Fraser liait. King streci. rît 8 p. ni. Prclilitt F. Sttsn Vice i'îesident. C.

Aswtintt. Secrctaty. J. L. Oir.
WINNiIPEG IlIRANCII NO. ti.-ieident, G. M. liaziett;. Rec..Sectttary.

j.Suiiîerlansi. Filianciai Secieîaiy. Ah. Ji. Jonc.
KINCARINE ItRANCII NO s2 -Mctscyn Tue-day -at Bo'clock, iii NMc.

Ribbonts block. I'rCsident, >airIesitîîtett; Vice. lltesidciit, Juseiis Lîguithali;
Seceîaiy, iierry C. Waiiscr. w~atcscumls.
l'ETERIIOROUGII IIRANCII NO. i 4.-. %eeîs 2nsi and! 4tih Wednsla in
ch iilnla %V. L. Oîîthaite, Ilarjidcut ; W. Faiuster. Vice.Iiesdtîtt -. A. E. bIc.

Caiunt. Sceary.
IIROCRVII.1.1E BRA/NCIi NO. s5.-Mzet, es'erq'uda- asiFi esemnnc

un Ricit3,de 1 *a .K ing Si. il1îrecinî johin C.rult.iy; Vie.i reideîît. C. L

CARI.EON PL'ACF IlItANCII NO. î6- ett t'ry Saturday eseniîng.
Pitîident, Jos. McKay ; Sccrtay. J. 1). Atinsîroîig.

ONTARIO ASSOCIATION 0F STATIONARV
ENGINEERS.

iOAit or Oi IXASiSt.USS.
laîtsi.itnt, A. AMFiS. Br.ilantford. Ont.
Vicclmitsiei. F. G. hIIlTCiEiIA. . i.ondon, Ont.
Regisr. A. E IJEINS .se Carolinte S . Toronto.

1Treasurer. R. MACEIiF.5 2 aS is. liainuiton
>ohîciror. J. A. MCANJ)REWS. . Toronto.
TORONTO -A.F E.Elikins. A. Ml.Wickens. E. J. i'htiiiip, F. Donasissn. J. Bain.
IIAMsII. ON,-R. Mad.ie T. EClist.
IRATFORtD-A. Aiae. caie l'aittersn & Sons.
orrAWA-hoffLi. %%Wet.
KI NGSTON -J. Desiin, J. Caimpbell.

Z.ONI)ON-F. .sidei
NIAG;ARA FAI.iS-W. l'hiilips.
informati *on regarduug c,,amrinatiotts seilibti furnlîsheil on applicaticu t., any

emierd or tise Ileat!.

WatrPoet The severity of te %veather during the

the operation of wvater po-werS, more
particularly at Lachinie anid Nia gara, where Jack Frost
seemed dctermined to seal up the water supply and compel
the closing down of the electric powver stations. The
water in the canais leading to the stations on both sides of
the Niagara river wvas diverted by masses of ice wvhich
became attached Io projecting rocks above the falîs.
On several occasions the Niagara Falls Park and River
Railwaay was obliged to cease operations on account of
Iack of water due to the above cause and to the blocking
of the wvatcr iiilet. Reference bas been made in previous
issues to the unusual difficulties under which the plane. of
Lachine Rapids H-ydraulie and Land Company %vas
operated owing to the large accumulation of frazil or
anchor ice. Thesc troubles emphasize the flîci, says
the Electrical Engincer, that hydraulic engineering can
no longer be excludcd froin the scope of a complete
electrical engineering education, an>y more than civil

and mechanical engineering.

The rapidity with which enormous busi-
The Coasohidatilu ness combinations are being formcd in

Idea.
the United States is the nuost wvonder-

Cul feature in the record of recent cvcnts. The trend of
business and capital in this direction is being wvatched
with the grcaîcst interest and not without anxicty as tu
uic outconie. Nalurally the influience of these combi-
nations is kIlt iii Canada, and there is a disposition to

f ollow on a snialler scale the example so daringly set us
by our neiglibors. Combinations bave already been
effezted between several of the most important financial
corporations of Toronto, with a prospect clf more to
follow. It is reported that the Canadian nianufacturers
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ar bicycles ivill be forced to form a trust among them-
selv'es or become a part of tlic combine recently
forincd in the United States. The clectrical interests
-ire also likely to lie affected. l:îdeed, a report is current
that negotiations are now in progress for the consolidation
under anle imanagement-prohably that of the Cataract
Construction Co. -of the various clectric ligliting and
strect railway companies whose headquarters are in
1Ilamilton. WVc certaitily think tliat benefit would
accrue to the industry inam the amalgamation of a
nuniber of the rival lighting companies wvniclh are 110W

cngagcd in the unprofitable and îhankless task of cutting
one another's tîtroats in soine of the smallcr towns.

In this issue wvill be found Mr. Conmiee's
The Couuiee i saotdb h naj ei

Bllila dpe yteOtroLgs
lature, defining a method for thc adjust-

ment of disputes betwveen municipal corporations and
private electric lighting canîpanies as well as the terms
upon %vicih municipalities shaîl in future be pe:mitted
ta engage in the business af public lighting. The
nicasure lias been carefulty framed, and when put in
aperation wvill no doubt prove advantageous to both the
municipalitiesand the companies. ilt puts an end ta a
condition af affairs under wbich electric lighting com-
panies %vere in constant danger of having their property
wiped out of existence by the municipality, and therefore
were flot in a position ta make Iurther investments for
necessary improvements. On the other hand the muni-
cipality is now able ta secure public lighting from the
companies on their own ternis or at a price which compet-
ent arbitrators shall decide ta be reasonable and fait.
During the time that the B3ill was before the Legisiature-
it wvas subjected ta much unfair criticism and opposition
from same of the public newspapers, wvbich, in their
anxiety ta appear as public champions, did flot take the
trouble ta learn what its provisions were. Since its
adoption they have declared that the electric lighting
companies will now proceed to tyrannize over the muni-
cipalities. 'A penusal af the Bill will show that even
should the companies desine ta act the part of tyrants,
which they ce: tainly do nat, thc restrictions put upon
them by the new legisiation are a sullficient safeguard
ta the public interests. In consequence af the relations
between lighting companies and municipalities having
been thus deflned, there is likely ta be a return ai con-
fidence leading ta the invest ment of capital in the im-
pravement and extension ai electric ligliting prapenties.

TuE councillors ai the town ai Orillia,
Prdce of Elecric

Power. Ont., apparently have but a vague con-
ception ai the cost oi producinig clec-

tricity. As aur readens knotv, they aire about ta embark
uipon an undert.aking ta stpply light and powver ta the
tawvn îron Ragged Rapids, nineteen miles distant, this
bein- the first instance iii Canada, if not iii thc worid,
ai a municipality installing a long distance clectrical
power transmission plant. There are two essential
features necessary ta the successful aperatian af any
plant, whether controlled b>' public or private intenests.
The first is, that the design and construction af the
plant shall be as nearly perfect as possible, and adaptcd
ta the conditions under whicli it must apera!e ; the
second is ai equal importance, that the power shaîl be
disposed ai at a price which bears due relation ta the cost
ai production. As ta the design and construction ai the
Orillia plant it is yet too eariy ta speak deflnitely, but

in tItis respect w~e anticipate no obstacle ta success.
Our skepticismi is aroused, howvever, by the price
whtich bas been placed upon the powven ta be pro-
duccd, and we are led ta the conclusion titat upa:: this
point the couincillors must have shouldered the respon-
sibility themlselves, instend ai obtaining prapen advice.
lt is neported that pawver is being oftered, delivcred in
Orillia at abolit tourteen dollars per horse powen per
annumi, while the town ai Gravenhurst whicl necently
applied for power, wvas quoted a price of ten dllars per
horse pawver per annuni for ane or tvoi hundred horse
pawer, at the puwer house at R;îgged Rapids, the
tawn ta build and mainitaitn its transmission line and
transformer station. 'Ne believe that these prices wvill
be found ta be below the actual cost ai operation, and
that if the plant is ta be a financial success, the rates
for current must necessarily bie incneased iii a substan-
tial degnee.

There is rio occasion ta doubt the
Co».er andi tnct itegnpwihtecpe
Alumicium. tnct ftegi hcitecpe

trust ai the United States have secured.
Priceî have been forced upward ta an extent whîch bias
ver>' seniously affected the electrical îndustry in parti-
cular, as wvell as inany ailher departmcnts ai trade. We
are advised that miany electrical enterprises which liad
been planned for this seasan, are fianging rine bccause
ai the unexpected and seriaus increase in cost ai
construction due ta the heavy advance in capper.
Building enterprise in cities wvhere electric wviring is
employed is being hampered Inoni the sane cause.
Under these circuinstances the electrical fraternit>' will
wvatch with interest the experiment which is ta be made
at Onillia with aluminium as a conductor. Relerence
was made in aut last issue ta the fact that with the
consent ai the municipality af the towni af Orillia a
cantract had been given ta a littsburg firm ior
aluminium tvine conductors for the electric transmission
systemn at that place. The nianufacturers ai aluminium
w~ire are to be congnatulated upan the oppartunity thus
affarded themn ta denionstrate its uîility an l advantages
for electrical purpases. It may occasion surprise that
the Council ai Orillia should bave consented ta allow
the new material ta be used for so important a trans-
mission line. It is understood however that: the town's
consulting engineer, Mr. R. J. Parke, bias carefully
investigated the matter and is satisfied that aluminium
wire will mieet the requinements, and at a substantial
reductian in cast. Furthiermore the contractons have
given the municipahity their writtenguarantee concerning
the tensile strength, canductivity, durability and less
liability than copper ta, physical disintegration under the
natural conditions whicli may affect the transmission
line w~hile in aperatian an the poles, and have under-
taken ta replace and put in satisfactory working condition
any wires which may prove defective. The conductivity
ai pure aluminun: wite is given as 63%. and about 547
wvhen cantaining 2%.of alloy. The tensile strength of
pure aluminium in sizes such as will lie requircd for the
Orillia line is about 24,000 lbs. 1 is proposcd howcver,
ta emplay a wvire with a conductivity ai 59% and a
tensile strength af 29,000 lbs. pen square inch.
Assuming that aluminium bas a conductivity af S9%
and copper a canductivity Oi 97%the comparative cross-
section ai aluminium wire ai cqual conductivity ta
copper %vill bc as 163 ta zoo. The diamieter cf NO. 4
B. & S. copper tvire, which %vould be the size required

April, r&»



for tliis file, is .:!01, or in areaL Of 4 17.1 2 circular~ titîlls. machine shop off Vonge strect. and there made hi% own
Il ts estinîiatcd t bat aluminium wvire of equni conductivity apparatus. No iittemipt %vas made to light thle st reets,
slioti1d have in area of 68,ooo circular niils and a but a number of lise stores wvere scrved %vith aire lig!sts.
dianicter of. 26o. 'l'lie weighit of aluminium as conipared lis the d:iy tinte lihe promioter of tise new enter-
i'-.itll coppetý i .33. Tlheo woight of aluminium of equal prise was husily engaged in stringing %vires, triiniing
conductivity witli copper, is 49 per cent. of the weiglit lanips and solicititîg customiers, and at nighît lie took
oif copper. As to comparative price, assuming a fair charge of the operation of the plant and the construc-
price for copper to hoe 20 Cent% pCr lb., 4 1 Cents per lb. tion of dynamos and other apparatus. Hle oven tried
for aluiiumti wuould give the sanie cost per mile of his band at making carbons in thle hope of reducing
line %work. iniasmutch as the weight of the aluminium their cost, tile price thon heing nino or tesn cents apiece.
wvould ho onlv' 49 per cent. of the wcigit of file copper. ln the following extract front a letter %vrittcn to a friend
It is unsderstood that tise nianiufatctuirers of aluminium MIr. WVright describes in charactcristic laniguage the
-ire watching very closely lise coppor market and arc modus operandi of carbon niaking as practiced by flitt-
advancinig or lowcring tise prico of their material in such self ''The first carbons 1 ever trade or used were
a way as to ho aie to offcr an inducemient to round iii tlie shape of a w~licel and i rammcid the stufT
puirchasers, whlilc flot lctting go miore profit titan is iii a cast iron mouild and thon miade tile mnould red flot
ahsolutely necessary. Owving to ils greater cross- somothing after tlle mianner of the Chinanian wbo
setion, d.fli to, lossor conductivity, the cost of insulating Mien hoe wantcd ro.ast pork burnt. down lus bouse t0
:îluiiiii %vire is almost double that of coppor wvire. cook the pig. Y'ou miake me sinile %vheil you ask me
Trîus dhcre is little or no advantage in price, except lise resistanco of tise first carbon 1 used. lu tîtose days
wliiere huro %vires cati be tisecl. This fadt will greatly 1 %vas 1 unacquaintcd wvith Ille natuire of an ohmi su to
rcstrict tlle use of tise new niatestial. The only trans- speak, and considered myseif protty lucky if 1 couhd
niissioni linoe tlius far constructed witlu altiiiinuin wire is get a current to go throughi my carbons on any ternis.
tluat. of the Stuoqualmiie Falls Ilower Co., Seattle, W. T. 1 wasn't fastidious. 1 didn't require to know system,
Trhis flle, inicluding branches, is 74 Miles il' lcngth, and candle power and st rengtli of currcnt ini use' and whet.her
was complcîed in lise ;îutumiî ofilast yeas:, but lias flot coppered or pl>ahî--not niucb -I ivas perfecti)y satisfied
yoî licoui put iii oporation, so îlîat no practical working wlieu 1 could make a carbosi tliat wasn't an insulu.tor,
results are obtainiable. and did flot worry miysîlf into a decline because two of

- thom did 11tat. a.n equal timne on the same current to
BY THE WAY. a fraction of a second. The riret carbons 1 romlember

MR. Carter, ans old lime Canadian operator t ells an ast patca caon atarepBrusb. Oient woroe quen,1
intercstisng story of bis %vork with Edison 25 years: ago. btIbv u aarseîn hm ic hn

Tue wo 'er woringaI tratord whre Eiso n's ~have used cvery kund, rouind, square, soft, liard, soine
Taeto teeapboratoSrafod Ther e Ed isoake s with a fiole througli tbe conter and sonie wvith a core,

staton elerap opeato. Terewas mitak inbut 1 nover knew what fun n'as tilI 1 started in ta makesome order, and a collision n'as narirowvly av'erted, crbons in Canada. 1 didn't have the first idea wh-it
Edison in consequience, huad to face the superintendentCa
at Ille oid Union S'tation, Toronto, n'ho ratcd bim they wvcre made of and hiad to wvork il aIl out for nmyself.

rotundlv for is- Il criinial catrelcsýsness. " It %vas mlore Carbons wero costing mie froni 9 to to cents each in

titan tise youing genius could stand, and, quictîy ex- those daysanilvs ndcist.I1wstoel
cîainiing hlua hoe had bad eniough. Edison slipped on his you lise dîfferetit kunds of stuif 1 put iII carbons, you
coat aînd thern seered his connection with the company. would die standing uip. %*ou wvould not have time to

A short ligne ago MIr. Carter visited Edison it jer.sey faIl down. 1 got v'ory fair results fromi gas carbon and
City, and the t wo lauigbod over the Stratford episode. m olasses, but dropped the inolasses and look to tar.

x x Thlli carbons %were aIl rigbt but would blaze somevlîat.
'nus~~~~~~~~~~~~ istcna uiia otaIo h lcrclgîA ast 1 got to niakinig fair to middling carbons. but

and telophne bas %workced out at Crawfordsville, Ind., tc oeo h o-o-e-e-n-o-o-o'
as recorded in Ilhe Indianapolis Neivs of March i--lh :kind. Qne lot %vouild go aIl riglif, and t bon tiho nexî

Morerntennss s hcng r.eîrtcd lv to ivi igit nmy lanîips would nl %tart up, and aftor forcing-Moe rtteiies i beng incrtled y te ivestigit- t ho current rounid for a iime, 1 wouId go rounld and find
incoimtcolîbciycunih -astitwcek itdeveloped ail1 tie fine wireshutst buruit to a cir.der. Another tinie

that a nuilibor of ciîy enmpiovees 'vere supplied %vith 'h a pbtî odr
thev would gel. rcd flot aIlltew ipItehodrtelepliones for whicli the city paid, and last niglit il came adîuvwudbr oabatfl 1 on.Aîra~bl

Outtha a unîer f ohies ac spplcd 'iî frc 5r-1 got to making; thin Ii riglit, and hiad pretty fair
vice liv the mantagenment of the citv ci octric light plant. reuto1 ucc eot
AIl thosc conncected Nitb the plant are çaid f0 bc using sculd, but ciepe tin n kc, but if t le pofita.l
the liglit tvùthout price, wb-ereas, tho Management bc- k In'tr couîd aii ciae hnm ,bti uld in pregardbl
gais to refusNe pay applicants on the service sortie time to rvial .i suio aotcron s. %ol iaevu
aigo. on thic grouid thal ltse plant wvas already loaded tow:îInaabucron a oudnaeyu

.1if1cr 1ig c.pct.hnn îa vr knottcd and conibined Iocks to part and cadi particular
dev .opliair 10 stand on end like quilis upon the frettul porcu-

atIlpoe ogliserd plant bxsur hs causd a breeze oi piste,', but of n'bat avail ? it wouid be of no use, so 1
ind1 ignaton dd Thue suneiteî as bued a orercd Of have onlv to repeat wvhat 1 saad :ît the st.iri, thai forinigaton ad he aueit ne."hsbe odrdI accurate data I au flot there, but for experionce, largcîytitof alli tcle( servic il nc. coaic but quite often the reverse, 1 believe I could fill a

1,, tîte carly' 'So's. Mien clectricitv îvas indccd in its book."_________

infancy. MIr. J1. J. WVright, the liresett manager of -the Chales J. l'ippin, niglit wauclima,î, ati the parliaîment buildings
Tfirotîtu Electric Liglht Co.. started into the business on Torcilto. lias becn appoinucd engincer -il lie Dc.af andi Dumb In-
a %-ci v iliodest scale in Toronto. lie rcnted a smai stitute, nelivlc.
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CANADIAN ENGINES IN SPAIN.
IZ Oecber, 1897, cOntraIcts wvere placed for the

equipnlemît of clectric tramw~ays in Barcelona and Maldrid,
the twa sîîost inmportant cities i Spain. The wvork mias
conipleted a f'ew nlinths ago, and the uines are nlow i
%ticcessii operat ion. Barcelona, w'itlî È. population of

about ooo,ooo, is tie largest city il% Spain, and is an
important seaport and niantifacturing centre. It is ait

R01111-ARNISTROSc. ENGINFS AT P1ÎcLOsN'.

ideal city i iany respects, but particularly freon the
standpoint o! UIl owners of the electric railmway, as it is
wveil patronized on accounit of the cliniate heing too
%varni for niticli walking. Madrid is the capital ai Spain,
and is nearly as large as Barcelona. It is situated in-
land, and bas rnany partis, hroad streets and fine build-
ings. lui tlîe character af its population it resembles a
western An'erican city, as not miore than 40 per cent. of'
uts residents are natives.

:Xltlîougli tlîese systenis are owincd
hy Brilish capital, and were built by
British conîtractors, maitci ai the
apparatus wvas purch.ased on tlîis
side of tlîe Atlantic. Tlîe main
etigintes %t'ere ni.intif.ctured in thie
VUniiùd States, and limee srn.-%ler
euîgines %v'ere supplied by tic Robb
Engineering Company, af Amîherst,
N. S. Tiiese lat ter enginles, as showni
in thie acconipanying illustrationis,
aire tandemî compouîîd, side crank
t vpe, will dynamios direct connected.
Tlîey wvere unstalled principally for
ligliting Uic extensive car sheds and
driviuîg the machinery in tic ivork-
shops coîînected iv'uUi tie tramîway
systeni, but are also used for rugi-
ning part of the cars lite at night
or early iii the iîîarning Miîen the
miaiun engines are shut dowvn.

Tlîe Iligh pressure cylinder of tliese etigines us Io
inches i dianiieter, low pressure 16 inclies i dianieter,
stroke j,; inches, aud they are rated at i 15 horse potver
ecdi. Bath valves are controlled by the automatic
governor iii such a %vay as to divide tie work equally
bctween thetwo cylinders. Tlîe crank shaft, connect-
ing rod and crank pin are of lianînîered open-hearth
steel. The Iligh pressure cylinder is placed next thie

fralice, and the Iow pressure ti the rcar, so that the
cylinder hiends and pistons can ho reniovcd without dis-
turbilig the cylinders. l'le throttle consists or il flat
valve rotatud throughi one-half revolution by a lever,
and as the valve and scat are protccted froni the steani.
wvhether open or shut, they cati neittier w~ear lier rust.
'l'le manin bearings have a ring oiling device, the oil being
contintiously conveyed from a cavity bcneathl thc bear-

ing ta the top of' the shaft by inetal
rings wvhicli dip i the oit. Ail
hearings arc large and the parts af
tie engines few and simple and as
strong as passible, inaking them
ivell adapted to an>' service ivlhere
continuous rtinning and variable or
severe wvork is required.

1t is Iliglîly creditable to the Robb
Engineering Company that their
engines %vere selccted as part of
tiiese installations, whlich are said
ta be the mlost inmportant under-
takings of the kind comp~leted in
any part af the world during the
year t898. The products; of the
Robb Company have been favor-
ably knawn througlîout Canada for
a number of years, and iv'e have no
doubt their foreignl shipments,
wvhich have been quite numieraus

good satisfaction
business.

during the past year wvill give as
and lead ta a large increase of their

ACETYLENE GAS EXPLOSION.
Oý, january ith the village of NMerrickville, Ont., wvas

sîarfled b>' a terrific explosion, vhîich, on investigation,
proved ta have occurred an tic prernises occupied by Uic
A. B. Scott Co., gener.il merchiauts, due ta thie explosion

RoumARMsnax ES SESAT MVI>

ai their acetylene gas machine. Theplate glass windowvs
in tlîe front ai the building were alniost totally wvrecked;
the windowvs on the second floor %vere aise broken out.
A large window in the centre ai the back of' the building
wvas completely destroyed, being hlawui out, wvitl its
(rame, leaving nathing but the brickwvork. The cellar
doors leading to the machine wvere broken from their
lîinges. Fortunately, no anc 'vas seriously injured.
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THE CONMEE BILL.
1-ollowing are flice provisions orf lic Conrnce Bill as

:îdopîted b>' the 03f atjo Lgitreawcck tîgo, defigning
flic relatîions wvhich shitl in future cxist betwccn muni-
cipalitics and3( electric Iiglîthîig cosupaiies

z4. il ) Sil.sc (i ~f scet ion .06 of ' lit! said Acf i% ltll!uicîd

iii lieu ilireof Ille followisit; %ord% anid airtice%.s (i) 30) (ai>)
ilicltlsve: s

B). flie C(Iu,îci,l 0f cilies, ltvil aîid village-.
4. Fur cnsrfîg gas, elecirie liglit or tviervorkf, anîd for

le!vyiiig timi ztiiuatl sîlcma rate t0 dILfray tigi ye:i ny lufiere.si of tlic
expenidi i mre i lierefora:nîd I0 fori tmî .. iti.tI ycaml %> itikitit; find for

the pa).1 mientf of I lie pr iciplal wvii l a fini1e ini exceeduîig fliirty
ye.:tr4 anid nul3 Ir%% lsait fi'c y':rs for g:îs or wierwi-rkb, i) flic
casI! of aib net mcli l>, fowmî or village, or (or cectie lrnglit works,
iii Iois lci asig a îînptilioni of %,too tir lcss%, as ascertaîiued by

i le l.tlesi ceisits of Caa:mdam, :3i iii s ilisges uî d sioi exccediiig
wciiy yvar% tir le'.ilati ive %.car% for clectie figlîf work% in

cili e'. mid ttt3 i huais iiig iu pîopuli oin of over 5,000 s asceri rnied
liy msud: I.l3c* CCIsiNI. (a:) Int case ilicre k aîîy gas, elecin lIglit
tir wat er eoîmmiiîaiîy juo o idfor or in th flic îuîiei 3l).lfy, tIie
couîîell slihall siot les y ami> sîicli s%îecial rat e, or cotlirtief works
for liglit smg the pulie SiticcI 5, tiiiitl sii comiicnl 131, b>' by.law.
ixed a lîrice to ofTer for ste work% anid lroptri>' of the companty

oir coiîîpasiîes, nrs liait afier ilîirfy day-s have elap'.ed after
niîce of Sutîci ice h:. beell coliiimiuisirefd fo fili! conpaîiy or

coîiia miles wrn3hotut th l ic tiplaity or cilmieshavi ng accepfed
th ain(3e, or 'vithotu i lie coiipam my or coilii ie%, !îaviig, usîdur

tlheîoisoî of (lus. Ac. w to' fa :rbirationi, siam'ed and giveîî
notfice cranl arbîf raiior 30i dcfersîiici I lie pirice, iîor uîî il flic Jrice
acce'jicdt or awarded lia% becii 1 aid, or lias fCCeiI secrc Ille
'.:ti factiosi of til! coiipasiy or cossiîîaanies,, :înd imi Case flie
coiiilasiy or co:iipaiis aîal flic iilîiiiîiif)ty tic s303 agu-e., fli
%.titi 1rice blallc dege rmîiiîeîl îîYa trlr.,tgiogl îifiislr i fis Ace : And<
wilere i hire 1'. mure i llail ane %sels Comnyi iii flic iligiiicia.liyl

flhic arliirators shil deicriismie fli shiare oir îîroliorticit of , lic
îîrice in bc 1îaid Io ecdi coinlaiî. Tlîi% clausie (a) slialh omily
:ulîlly to a g:îs or elce3 mme ligli i cociipatt il lai Ilia sp& l or
,hll suplyl %a'. or ccti lig ist for Ni rcef lglîî ing in tic iniiiici.
palim y, or il. a Wvafcr eoîîiipauiy f lai lia- s, ,ip1lied or sl;il suijply
wair for sireef hy~draiii' iii flie iitiiidilîtlify.

(a2) In aiv :rbiiratio: umîidcr l:uc(a> liercof îo detcrsimîie filie
price fo lic p:îid for Ilie works :mmîd lîropîrty nia gas or w.îfer
coaîiî y, flicau itirai ors %hahl (Ic Clitie I lie aci ua:l valu(e of sidli
worku anîd propenfy liavmig regard f0 Wlîat file ic ue svould coNt
if tlic wotk% shiould bc ilien cositictetl or the pmojierfy then
boîîglif nîacmmg duc :dlowaiice for delerioraion a:îd wear and
icar, aiid miidig ail oîlîcr îîroîer alhowa:ices, but :101 allowiiig

* ut;mi for IprospIecîlve profits or franclîisc auid slil inerease
fil. aillouîit %0 asds'rfailie.d fîy tell i er Ceiii. ilmercaf, auJ sucli
imîre.tset Iiiiouàit %hall lic fil, amouil wvliclî flic arbifrator or
arliirators %li:thl award as flic lîrice Io bc allowed for flic %;tid

works and lîroprr3.
<(3) In aiv turhiratiuti uniler dl:(ui.%e <a) licoi t0 letcriitic flic

prîce f0 lic 1îaid for ilie works anid pîroper3>' of :uîî clcfnic liglît
compauiy îlîc arbiiraioirs shall dcicrniuie flic aclual valise of Midli
wtirks anîd lîrolcri> hiavisig regamrd . (m1) 1*0 wlai flic saine wouild

costif the flc oriks sliaild bc thmeui eotlstrilctcd or ihepofei hme
liomgli : (--) in ilie condit'ionî of ilie worka atd 30 atiy dcterior-

5(1:081 ilicit-of grossi use siid we:îr atid fear oir bv reason of the
sv%.fciii or :mîiîliaîic. li:îvig bcoiîc lin %vlole or in pari :<bolecfc
(3) ta tilt ii, c sale f suichl îs'ou-is andî propeîit t> o flic muniiicipal
corporationi for Illcîinbss %tit I0 flic extCif Io svliiclà flic
iniinicilialisv c:îii iiake ia of flie mime a:îd f0 suiel valise for
commîiercia:l anmu ici mfier pupssas a coipaiiy could tisC
tisiî for. andl (.f Io she CIicdoi of tlrodîinnlg mîorc val'u'sblc or
itxnd!ni iiiiioveiicaits oraîhmaic ilicrefor, if miy, in*ud flic c 0sf
of.tctluiiritig ilie figlif ic o use :iid of :îdaptnisig tiicli iniprovcmints,
fie au-t)lrafotrs iî:kilig :mhl pîro;er ah10tloaîccs buf 830f allasviiig
amtiviiiig for piopcivîrofi, or fr.aiclise. and %secls .m ni in
acit.t:iicti shsî ic i le auiîauimi ssiich siti as-rb taors h lil

ass'ard asth ilîcfiec to Ise allowcd for Illc woriss and properwty
hiercinder.
<J14) NN't)cre ;si -. $IV of Ille %.titi iliiiicil.slifics flic municipald

moincit dcircs% f0 cousifici siorks as.tiorc%.tic f0 supplv lIglif for
sircf lighiiig aold tillîcu- puibhllises 1ci liigliwatv%,or f0 %Iul)Y

wafer fir sîret lI>du-aiîis anmuiser public mses ouililias but
flot for poinrca u uoscs tlir moincit ma>'. by Ille %.'id bv.law,

hinili flic price 30 bc offered as aioreaid Io n hirice for pari only
or for fie umse of part or for file lînrelase or certinî plarts and ilie
use of 0313cr parts of Ille wouk'. of a comîpaly, fliaf 15s t say, 30
go iteli fiîcof as in:my lu euiired for siiel piuicl uses, and lu
I lie evemif ofni33 a rbii r:îîion liecuuîihcr ihlîrc:î fer Iield f0 dci ermnîie
as f0 Midi ofTer and pîrier', ile arbif rai or or arbil sîtor% sîmafi have
piower afier i:ikili 131 coiisidciafioàiî ilie elteci of bevernice, if
ani>, or 335cr o) tigie rcîimaimîiug propic î> sud btii3e'ss of' flic
comipaiIî f0 :iward a severaîlce of filic vork% if flic arbifrafoir or

abraos %liait Jet criiîlue flint afler severatîce, if .ail), or user,
tie 'oiipiy will bc, iii -:ll probability, lîas'imig regard fu flic
naturemircf flic btî'silncss auJ aIl filc cireumisfaîîces, iii a posiIioli f0
suiccc!ssfullv carry on fliat puart of ilis'ir businecss wliicli corîsisîs
ib suipplyisig îîrivmfe coîîsuîiers ai raies tio! leNss favorable tes tie
coniueir%, til!c oinpany Io have filc riglit to, contfinuec f0 operaie
flie balance of flieu %woriss for (liai îîirîîoise, auJ if flic arbifrafor
or- atrbiraforn %liait so nward a %es'eraiice, ihicy slil by ilîcir
award, defcrnîiîie wliaf part of flie ssorks tlie nîuiniipaluîy slil
acquire for said fuipssbefore imvying tlie said special raie, as

wehl as flic furice flîcreof, but tîo:lihig liercin çomîitîcd !,hall
affect fie riglit off lie council :if any %tubsequetît fini1e f0 ofl'er a
price for flic %aid balanee of i lie said works, mules flic pîrovisions
riftis Acf.

(a.5) Aiîd, if wiiliin elle inotiîh, afier file publication oiany
award mnade umulder artile (a) Or (a4) liecof the municipalify sliaU
givm notice lin wrifiiig f0 filc compiy f lai ilîey will noi accepi
tiltei s iliecof, ilîcir offer may be wiilidrawn provided tlîey
lirsi pav aIl cobis of Ille reference and award auid pîrovided albo
flint ii flic eveiii of suieli withdrawal flic municipaliiy bliall liot,
until aie r flic expirationl ofitwo years front %ucli wiflidrawal bc
eii bed f0 again aîvait tliemselves of the proviio3îs of filc clause
umider wvficlî file award is nînde.

(.&6) Iii case fliere is any gas or cectric ligi comipany sisliply-
ing gas, elcciric etiergy or liglit or s5'aicu company bupplying
waier iii any nîutiicipliity flie council iay, ly by.laws, fix a fîrice
auJ teris 30 offer for flic suipply by coîîfract by suiclu gms or
clecîrie liglîf conipaîîy' of gas or cf ecfrie energy or liglif for streef
ligliiing amnd oflîcu pîublic ouses, or for flic supply by commetac b>'
suicli wafer t(iiiii.tiy of wafcr for sirect liydraiis% and otlier public
tises for a terni of 810f less titanî ivc s'ers anîd naf mocre iluan test
ycars anîd aflier i liriy days have clapsed aflier nioticc of %nets
price and fertîls lias beeîî comiiiinicated f0 flic conipany sviiioi
til: conipasîy's lîaving accepi cd filc saine filc moincit nîay, under
filc provisions of tius Act, :ss f0 arbitraiosis, mniie and give
sioîbce ofauî arîitrator f0 defermiimie flic pnices aud ienîsof ilie
commerat for suichi sîipply of gas or checinie liglif as- aforcvsaid, and
in case tflie compan>' anul flic muilcilpalify Jonuof ngu-ce, ilie said
pnice and ierms %hîall bc deferniind by arbifratinti uiiiclr tii. Acf.

(a7) Upon an appîlicationi in wril131g sigiîed b>' not Iess (liai
f% c rai epayers of flic issîuniicipaliiy site couiicil of an niuiicipahifty
niav, at ifs d'iscreiiouî, b)v by-law,' permiit flic fcssons inakirig

sucli applicaions f0 use fle icîanîe of flic nitinicipal corpîoration for
flic piinhose of iaking procediuigs Io deternilmiie ihie fîrice ai
wlîicli elecinie lighf shall b>' suipplsed f0 ofhali:uî 's e ai li iliici-

palif>' for domestic and mie ihiu-iîrjoses ; prosided duit îîo suicli
bv'lIaw Nliall be pased muîîiil flic pen-sons iîalzitig sucli apiplic'ation
have given %aisfaciory sectuif>'y Io flic commuit f0 bicieinify the
mlunticipial corporatio saligabns(t aIl co.sis wluicli iiay bc itîcuru-ed iii
flic atbiration proc'cliuigs. Afier flic passing of su:by-law
t fie said apîîlicantN îîa>', iii flic iiani of uIl mîîunicipald corporation,
naine and give notice cranu au-bitraton lu deferiiîlute flic lirice anJ
tcrms of ftie conmmat for fllc supffly of efeci rie lIglîf or encu-gy fu
the ;ihbiamis oiflic iiuuuicilpaiy for domse aund ahI ciller
liglîîing plirposes anJ fer flic purposes il% iliils paragrapi set
forts, tilt' %-%id appicants %o acting lin flic nisse of flic muircipal
corpioratioun ,hll have flic psower fo do ai iicessa.ry tlingsanid
taise ail nec.%sar3 %tcps, and flicir tel's shll lic a-4 biuiding uposi
flic muicipal corporaioun as if fic M.tid pirocccdiiîgs sverc faksn
by flic unuicipal doumicil tiiercof, aund iii ctse flic couîîîamy anîd
flic applicaiis so actung lin uite nauie of lise mun:îicipal corporation
do 810f agrer. ihie said lînice %liait bc Jcicrtiîiuied b>' arbiu-:mion
iiuier ihils Aci. Tîte muicipal corporation shall have flic nigit

-%titi is, ficrey authuorizcd f0 taise liroccecings by arbiiraiioîi in
ils owil uanie for site pîîrposes in tiî's sub-scîion nientioncd, and

shIaIhbave aIl iîeccssary powcrs for tlîat i uros sviieiller on is
ossu motion or svhicti uiscd as in ii hîjA sub.secfioii is provided.
(a8) AUl flic provisions of fiti% ssctioni shahl apply svlicrc an

individu.al supplies elecirie higîit or elecinical eiirgy or gas on
wafer for miunicipal and public puur<oscs. In ahl such ca'ses thie
muiipîal corporaftion and flic individuals shaîl procced hercunder
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ansd be bubjeet ta tise provisions liercof ist tIse saine 'nianer as if
thle itidividîsa s were a conspansy.

(;59) Assy msunicipal coripor..ianoi anti conspaîsy or iisdividuai
miay agtce lilas tise ofiijys arbitraient aîspoissîed initier Tite AXct

rejetsgMunicipal Arbitrattsîs %hsall uietermne agit ilalters ;ni
dittert-sict. lereunîdcr, ansd ins sîsci case iis award %liait bc final
and biniditig uponi tise parties as if sucs award liait becen msade by
arbitralors. appaiîsied umtder this Act.

2. Article (b) of tise %.tidi sub-secties 4 andsb.etis (7) Of
sections 569 of tise said Act are hereby aniended b>' addimsg at
lise ensd tîsereof re!spectiveiy lthe ftillowisig wvards: -Or te pro-
visions cossîaissed in any coritract sîow existing betweest any)
mussnicipal corporations atu any oqa.

<3) Articles (d) and (e> of te %aid sub-sectioi 4 of secCtion 5 66
are aiscded by adding the words :''Electric iigit"~ after the
word ''gas" wherever te latter word occurs ils tise said clauses,'and by ist-ierticig afier tise Wani's "susppiy ps(e" ils tie seressis
lisse tise waords ,or wre.

(4). Ssîb.section 5 of tectian 569 of the said A~ct is liereby
.inteended by iilserting tise words 'eIcectrie iigiCt afier tise word
"gs*&% witerever Ille lasser iword occmrs in lte biib-!ectioni 5 of tise
liste tiiercof

(6) Notiig in titi% -section contained !itai appiy lu or affect
aîîy by.lawv now ils for.e or wlsicls Isas, aite itu 15e of tise passiîîg

REGULATIONS 0F THE PARIS EXPOSITION.
Tite Canadian Commission for tise Pari% Expositian of

1900 have issued a bookket giving regtslatians, classifi-
catioun of exhibits, and geileral informaîtion for inttnding
exhibitors. Tite accompanying plan, wlîicls is liercwvitl
reprotiuced, shows tse arrangement of tise Exhibition
grounds aînd buildings, ansd wtill no dotibt he fêtind of
interest. Tite Exhibition will open on the î5th of April
aînd close on thc th of November. TieColonial
building wiii be situatel on, tIse Trocadero grotunds
overlooking thse Champs de Mars, not far front thé'
Great Eiffel tower, and wiii cover 36,000 square fcet,
of which 27, 100 feet lias hecîs allottcd ta Caniada.

Forms of application for .space niust be returned to
the Canadian Commission, l)epartnient of Agriculture,
Ottawa, not later thanl juste ist, 1890. It is the desire
of the Commission to secure the best possible exhibit
cf Caniadian goods, and there wvilI be no charge te
exhibitors for space. Accepted exhibits fram Quebec,
Ontario and the wvest mttst be delivered at the ex-

PLAN OF EXtîaRItIoN GROUNDS AND BIuLDINGS-PAISs EXPOSITION.

of this section, corne int effeci, or ccsnîract heretofore made or
entered ini bctween a muniicipal corporation and any gas,
eiectric lili or water company ; tsar sîtail anytlsinji in tis Act
contaisied bc deesnced to prevent any contract beitg cnlcrcd imbi
isereatter between a municipal corporation and :sny suds company
or any by-iaw beisig paseol by a mntici1sal casîncil <sol ittconsistesst
witis titis Act jci te saine msiner and (or tise saisie purpase ansd
(a tise saine extcsît as heretaforc.

WHEN VAS COAL FIRST USED AS FUEL
Tite geieral opiniotn, according ta tise ~Germais Posiery and

Brickmakcr's Gatzette," bias becis tisai coal was firsi îssed as fuel
abolit 700 Year-S ago, ai Leige, in Beigium, but the tact is it was
enpiaycd for titis purpoceat a mtci earlier date. Tisediscovery
was. made on German sal i n the beginnisig of tise s 211 cenlury
tisat lite mutiierai wcea cacai was good ta humt. Tiseplace wisre
il was firt obtaiîsed is exacly known -, il jus tise present K'oliess-
bcrg, un Wurmîiiai. Iti the ancient citronicies titi% place wvas
caiicdl Kaikieii, tise sanie ttsing as Koisietkulii; laser il was
caiied Ko.ibcrg.

Ai tise prcsent time t good people or Ilic Wssrmshai cau a
coal mine "Kishi," and tise coal miner is flot cailed a miner, bsst a
Koisier (coater), tise common stage in ollier parts of Gernsany for
a cisarcoal burster.

Tise City Council of liantiloit, Ont., have appointedl Campbell
Lecicie as engineer ofthe %ewage disposai works.

hibitor's expense at Montreal or Quebec flot later than
November xst, 3890, and exhibits frrnt the Maritime
provinces at Halifax, N. S., flot later than November
i5th. These will be shipped ta Paris by the Commission
free of charge. Exhibitors are expected ta dispose, in
Paris, et their exhibits when these have a commercial
value, as only valuable collections ef abjects of special
character will be granted free returs transportation.
The exhibits are divided into eigisteen grotips, which
are again subdivided into ntsmerotss classes.

Group four includes htpparatus pertaining ta mechan-
ical engineering, and is divided ito three classes, as
follows:

Class tg.--Steatitt Eisgiises: Firt' boxes, furisaccs, boiter ciiim-
ncys; Ntalionary. scsi.portabie or portable hoicrs -.packings%
and houer littisig.s; fecd ap:rîs uajskuiganti-loulitsg
compouids; waîter.sofîenissg ; feed wvatcr litaters, %icantt die;rs-,
supecritaters ; steam piping, jointîs, cocks. îpping . %taiouary,
semi-portabie anti portable engines; valve gcar ; cosideti!sers ;
regulâtors and goverisors; lssbricator,i -.nd listings; engisses set in
motion by evaporation oisler titan tisat of waser; methods af
testing and cxatnining sleam apparatus; associations of owiscrs
ot sleaits plants.

Cia!,% 2o.-Varlos's Kind.% of Engines. Lngittes worked by flot

Apri), à &»



~Af4RDIAt4 HIIHOTRiCAIt I4HWS April, 5899
air, ga-s, iseiroeienu cisipre4%ed or rarilied air, asiniossin,
cas inaciii ga% pari s andsî giiitiisg- or suds elîgilses ; hydraulie
isotor, wiseels, tu risie%, %%.liier pires%tirec egineiC, etc; wisid issiilis

andî windî 1itî)rs . gin'-.. i u !llr,spring counstcrweigisi andt
pieda ittootors, te.

Clas.. 21. -Gegierai %I;lliIlery :Apparatts% for tise traiiiiiis'.îoii
of pover, % Ieaftiiig. phuiiiiiesîr guides and %iides, jointeds] smen ;
gearng ;issiclmes, p:stwis ; isuileys, beliiisg and cable.. for tratls-
tîis..iotî of poswer -,fuiiuar svsmietîs ; govcriors and '.peed
rrgulatorm . lubricatirs . recording iisîsirttsemts, etigisie corlstlet.s,
recorders, -,jseed imdicatora,' d>'îs:stssometerti, prcesure guages
wekllaitg ilisiclinie- ; issssciilses ror testisg tsateriais. app.sratul.
for îtîeasîsiritig ilimids ansd gms ; msacines for stiovîsg lusaîls
cr-asse.%, lifis, etc -. msacines for raisissg miter ;isand or steati1
punssns, nos ilt%, isydratilis rasi.i . isydraulie isre%.%cb asd sine s -
Iâtors ; watcr p)ipes simd accessoies -.air costîpresors assd p)iig;
ventilators ; power transmiissi andi distribution ut a distatsce by
nicais tif water, siCaîtsl, air or vactrin ;s apparatu'. atsd associa-
lion.% for prevessting accidentîs cau-,ed by siacisinery.

The exîtibit of electrical apparatus is placed in group
live, divided int fi'e classes, as below:

Clas.. :1.--ecsanical Production and Utiiizatioî tif Electricity
Apparatus for genernling clecirical curscents ;cosstintiotis, aller-
siate simd polypisae curresst ilynamos . tratNsissssos ti Io a
distaisce ; coniissous asnd aleriate current nsotors . iisotors Wit
rotating fild%; alierattou af cuirretisi.; dynaito andi atternate
current tranbformes-s; application or clectricity tri iratssport pur.
po«". eectrical locomnotises, etectrie trainways ; appslication of
elreiricity to nicisasical pstsrp)o%çs, %tiel as eievaîoru, wissches,
crasses, calpatns, traverser.., machsine (ol.., inagnetic Warpilig
Np~ecial icsthos of wiring ,saféty apsliatce.. and rtugui.*tors.

Cia... 24. Eie.tro CilsensistrY l3,îîîeries% , a'cculaitors ; Plant
and pirocesses gerseraliy u'.ed in eleciro-ptatiiag ansi elck trotyllitg
production smd rei'snissg of nseîaiu or alioy% ; application of etectro
chenlistry to comnmercial p)urpos.es, suCIs as blenclsing, Nugar
refising, treasssens of sewags w-aies-, miantufactutre of sodz?,
cisiorine, chIsine of potassiumn, etc.

Clas :j. Eiectric i.ighing .UsNe of cosstinuoti.s or iiert.te
curressts ; arc lamps s regulators. carbons for liglisinig pus-poses.
incctudescentauiamp ; specisit installutions4 for flîttories., public
buildmngs anoi privait: dweiling bsouses ;centiral station'.s ;ptli)lc:à-
l ion to ligi isotsse%, navigat ion, ruilit ary engineering, public
works; safeiy and reguiaîisng apparaitus isseter; photonsetry;
ap)plianices for decit nsiig tise intieii!ity, di.,tribuitioti andi il.uni.
nating power of I;glit specat lectricai apprnasîce.., suds as.
chsandselicrs, candelabra. orsianments, brackels, etc.

Glass 26.-Tleg-.phiy andi Tcelsflony :Tclcgrapsic isstru-
nmests ; transsisitters asnd rCeivers muslstiplex instrausslcssts nifliti-
piCx tclegrapsy ;various parts; reIaysý ; repca.ters, lightising
cosiductors ; .speaikirig insstrusments teiepioncs and microphsones%
telopsoss exclhanges, bchis, aiarussss, souniders ; sinsultatseous
telegrapsy asî telepfiosy ; wirissg for telegrapfisaansi telephlosses
overise.td wmrc. . sssbterrasseansand %usbrnarsies. ables.

CI:&%%. 27.-Variuss Applicaios of El*eci ricuty, Sciesstufic
appaxratîls% :and nteaissring istsrumlsents ; ussedical cectricitv ;
elCCtriC CIOCk-WOSik ; 31ppliCatioss Of ClectriCity t0 r.îiWays, usinss.
andi public works ; sNigîsas ; esiplorders ; dist:ince issd;v.tors.issd
recordussg aprts.for ail kind.. ofplsicssonsessa ; cleciric furnaces
eleciric weldussg ;eleciric iseâtisg alpparatss.

The Riordon Plier Mails Co. of iaWbsrOsut., ire lsglsttng
their plant ilirotiglsous b>' ciectriciîy. %sn ondes- ha.% bien placesi
witls tls Royal Electrie Conmpansy of Monîtreai for ane of tiir
25ç K. W. S. K. C. tw.iaegesseraton-ý. woussd to deliver i 10

v.olts.. Tisere will ic -ooo incatndccessitinp istalles] frosst luis
tlsroîsglsotst tîseir niiils as w-cii as test altcrnating isseloscîl aîre
lasssp... Thsis i%. tise rith large isili or faetory, w-hici lias wiiii
tise past year it allensatissg curresît apsparatus cf tlie S. K.
C. 1wopaetype in lpreicrence to direct current appi i; 'lus,
w1lidi tihe tlteni.ttitig csrrcsst ils iîrc c.-îssz. relacesi, asudsis. two
cases wes-e tîcWv laît. It shows tise trendi toward aitcrnaihsg
current taipa.r.ttu.. for ail pustrposs. ands tise preiliction is% Isard
tlisaticfonc iîsiny usotls'.- w-e s'.iii have alternatissg Cusrnt street
raîilway ipart. u1%c ius Cansada. Il is already ctsieive
usses in Etiroix-, especiaily ;ni Swvitzeniassd, and th larges- coin-
partie% in tise Unitedi States arc expicrmninsg w-.iul and have
alrcady bujît a rscw rondi entircly cqisipped w-iih altnssisg
cisrreni apparats, whiclî is saisi to bc giv.iîîg lx-rfect satisfaction.
We may thes-efore in tise sîcar futîure have tise aierssating c.srreni in
use for facicsry lighting, central btation or %treet railway.appailts..

BLINDNESS FROM THE ELECTRIC ARC
rI'i danger to one's sight from the light of an electric

arc, no msittcr whether produced for a useful purpose,
or the result of sortie chance short circuit, should be
clearly understood by every one, writes Prof. Arthur J.
Rowland, iii tise American Electrician. Titis is es-
pecisîlly truc, in view of tise niany uses of eiectric arcs,
besides those so familiar in the common i,2o0 and 2,000s
candie power arc iamps.

If or.e's fine of vision takes in such an -arc as that in%
the ordinary arc latîp, or that due to an accidentai
short circuit, ai ane at the break af a large current ai
bigb potential, the eye suffers a sort of paralysis, aitd
on looking away one sees as through a fog. Titis
effect soon passes away, antd at worst requires a
sajourn of a day or two iîn a dark roani ta praduce a
cure.

WVith arcs taking large currents, and especially if osse
electrode is metal, the effects are quite different and
muchi more serious. A t nigbt one notices the intense
brilliance and is on bis guard. In daylight the conirast
is not so great, ;ànd Sa one is moare tikely ta suffer
because of lack ot care. Afier working with sucit arcs
the eye does not immediately feel the effeci ; but afier
a time, perhaps hours afterward, a slighît scratching is
te!> in the eye, as though there were some fine dust or
cinders therc. As trne goes on, ibis is followed by a
feeling af dryness an the eyeball, accanipanied by a
very profuse shcdding of tears, antd ail the symptams of
n heavy cold in the head are felt. If the attack is a bad
one, the pain becomes a very intense acbing and may
be accompanied by a iwitcbing of the eyelids. It these
worse attacks the afflicted one can bear no lighît on the
eyeball, and il the eyes are opened flnd-, he is blinded.

In case cf slight aiîack a simple eyewash is ail ihat is
necessary for a cure. Use ane made of six grains or
borax in a fluid ounce af infusion ai sassafras pith, or
one of ten grains of boric acid in an ounce ai carnpbor
water. 1 cani vauch for the first and have almost equai
confidence in the second. In a very bad case a psiysi-
cian wii apply cocaine, thai local ainstheiic so com-
monly used in the eye. No one but a physician should
do this.

After a few hours the pain passes away, and by keep-
ing in a darkened roam and ihen wearing smoked
glasses for a couple of days, the eye wash being kept
in use, ail ill affects pass away, leaving the patient with
a firm resoive t0 avoid furiher experience in ibis direc-
tion.

It is founld tbat tbe effect af tbe arc has been to pro-
duce an externat burn -like a sunburn-on tise con-
junctiva, or outer membrane covering thse front af the
eye-bali. If one proiects the eyes, ibis "sunburn"
from the arc affects the skin ; and ressuits precisely like
tose af ter a day's outing at the seashore in midsurnmer

are experienced.
In protecting the eyes against the burning power of

sucb arcs il is not sufficient ta simply wear sucb glasses
as are made for those wbo adjust and repssir common
airc lights. Far too much of' the ligbî gels around
theni. hi is nccessary ta use a mask covering the
whole face. Even if ane thinks ta pratect himself from
ail direct rays, by holding bis band before bis eyes for
example, there will sill be likelihood of bis suffering to
some extent. In ibis way ane wbo stops to look on
may suifer from arn eye trouble, the cause for wbich bie
bas quite cveriooked.
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PERSONAL

MNir. F. l'liste lia4 recceatly ta:ken ielle manatagemttal of' Ille
Plrecaitt Electrmc i.igli Co.

Mr. C. F. Sise, presidctit of lite Bl 'Teleitoite Co.,* of Canad;a.
iai prescli etjoylhag a bni vacationa.

Mr. W. 1l. lirowtte, generai uitttatgcr (it ite Rop>'al ileciie Coa.,
maontrcaI, k s.%Iesidisg a few we'ek% ii te Soîmlltî'na States %vieil

Ille abject of regaittilag lais lacait Il viliei liitd laccotîte it 1):tireti la
a Netere coid.

Tite île:ttie la aîtulca.ced of M~r. F. Il. Ileckelî, ., ive» kntoavl
etagitte builder of Hitiont. Trite laie Mr. Beckett %%t a11%o
ittticec ait elie H :amitn, Atteasier anmd Blratioird edcirit,

riailwa.y larojcet.

Mr. J. M. Camapbelil, Plrcsida'ait or tite Gattiao Ilectrie
.iglit .and Waf er Staa1ay Co., whlo lias taeea iii Iit stiaai>a

foir telle pat year or i wo lia', ret uriied to Gattamioque, antd %Viti
likely re.%ide iiaerc iii future.

A recent v'irtor in To'rotio frott ite P'aciie cot%t %wa% Mrt. 11.
Plaît, ite Vanacouaver relireseai ve of (lite Caaaadiaat ('eilera i
ilect rie Comtpanay. Mr. Plut eatile easi 1apoat nute of lîasoczaiota

visit% la tilt! liatad offices of lîks Comapanty. 1le repiort s a si eadiiy
iatcreasiaag detîtaîd il% lte west for elctiricai apîtarai s.

Mr. joit flatgii, of tllae limai of Itaglis & SOtas, etagitit. iaiaîu-

factiarers, Toronato, died suacdeiy iu tat city laiweek. ''Te
late Mr. Itaglis canie t0 Canadla frot Scolotid fot ty sa'tnen ar
atgo, anad Carricd oaa 1b1isuesa %titces sel> a iti e~ Sillit oe,
DtaatdaN, Guelcpha andi Torontto. lie liad reccelcd elite lactaclit <oi

a tlaaroutgii t rainting ut lis nattive land and ava: recogtti7ed as

beiaag One of elite tatost akilfuIi ment u te tliies. Tierce of hi

sotas wcre asociated witia fit i la iasitiesî.

.NIr. E. il. MeltrrilI, fortaaeriy lectarer ita eleclriciv ai lthe 'I'oroat
Tccltaattal .Scilooi, bas1 recettiy relurtacd frotte Gre'at lit.ata,
wliare lie rcsaded for aiîîwards of two years, Dtriag tlle greitlcr
paart of tlta pcriod lae wa% coaaîecice~ili ittete siemuens lliros. cia.
lic slteISlia tat iatber of utndergrounad viectric r:îiiroad.sare
projecied li Loudion, otie of w>iclt, betivweia onte anid t at

m~iesla ieag~,k aowitadr eaairic'ioa.'1l roîtosai iasbiaca
tatde10 ubîi'aae ieiriiî fo S ctitOa lte mainta lattesof tite

untdergrountd r.îiway s> stctti %%iada bas se rveti lite tcaatr.t p.art of
the City for a aaeadiaer af -c.ars, ita%. Oiae of Ilite prnial Objix is

iii siew ita aaakiaag a laib Chanage ks 10 gel rid of thae slatao
fatiatesaaad s.ool wvlticli are Ille tàitetia itiacoajaataas of elite

presctt systeni.

TRADE NOTES.
il as raataorcd taI elte baeuts'la% Falis 1*elce cLagiat Co. , anîd tlt!

Sitiila*s Fails Powver Co., %vil bac ata:ganatîd.

ae-rc adviscîi ty Mr. lCdward Siadle. electrical contiractor
aaad caîgitacer, Qîiebec, i iaai Lai fiaitire laWN îalas %VilIti b Carrlcci
oaa taender Ille taamc of Tite Siade Electric Co., %vieil oficesaaad

sho0W rootats ait 137 Joli'% sini'Ct.
A ttcwv descaiiis'c anad fidy illiasIrat cd catalogute :and lance l.si

lia% receaaly taeati 1tb]iNiscd iay liai' esiota ICleca nicai Inist rumtatc
Co., of Neatk, N'ew Jersey, lieu seli ktaovit ata:iitfet arc'r% oi
stanadard recordinga iia4traataiittis.

'T'ice c.rporatioa of elite tovia of Joliette, Qttcbec, are 'xtleauiag
a lacir arc y aneu ad htave iiaceti iacir oraler %villa tlt! Royalt
Elecîrie Comanty for eale oi Ilacir io liglal 2000 c. le., T1. Il. soai
airc maacintes v'i lai a fuall ciuipilti i np. ''liN i% t addit iota
.t0 ilacar receat îitretla;îe ofa aiz o k. w. S. K. C. geateralor %viilae

traaasformter, etc., wlaaci wzts sItnacd I Opatli isso secks .îgo.

Tite Coaastanters,* Cordage Co., of Motreai, are feelinag oeil

iacir caîlîre i:actories witi eiectrie paower anad htave pulacet tiacir
order witt the Royal Elecîrie Co. for twvo So la.p. S. K. C.
symtcliroaaotus naotors Tite ciarreat for tlitese maotorSs t lacb

iunttisltedl b elile Citamaiay Mrg. Comanty as% soota as itcy havse
tliacir currell in te City', %VItlCIt iS CXIICLet abotti lit lirai of Nl.ay.

Tite lCsqtiiiaaaaiî & Natahato lZaitw:y Ca., wilo are opecatumg 111
ti'eir coal tatatîra :11 Oy'aîr H arbor, 13. C., haave dctdeci la operale

the eltOre niitag -end It.îtuisag hpraîs a elect ricit y, antat for
liais pIatrioe itave 1aiaced ilteir Ortler for two direct cataaaedi
untlî of a,5o li.. cacla, syila Ideai eatg;asîtadu tîWt ic, 11.1.
naining locomtiîves %v'ieil %witcltboatrd', andt altitele tieccssary
sîapplies for Ile comtpil e itaîz %vaa'oii t Ille Rov.':t 1 Elcea rie Co..
of iotrî'ai. Tlian, i"ý elle sccot tarder iliti Iale Royal EIcict
Co. liaae teçecl fat aaitiaig iaotaanoli' antd apaaralts Oaa
Vancouver Iblaiad.

THE BRUNT REGULATING SOCKET.
TilE Packard Electric Comîpany, of' St. Cattiarines,

Ont., iii conjulnction %vith their gencral agent in Mont-
mial, INr. R. E. T. Pringle,
have recently placcd t1po,

**.** *the iarket thu Brtint regtu
g Iaîing socket, wh'licli they

** **advcrtise tu conitrol ail in-

S candescet lamlp in its
*radiatioin of Iighit in the

ceS osaine Inier as a1 gas jet is
e:ordiniarily cositrollcd. 'l'le

sockct, iIltistrated lierew~ith,

admits of lrive conditions of
lighit, wvitlî a positive sav-
ing, it ks clainied, of current
-et the difrerent stages, as
specificd llelnw:

Asstaming a îÔl candie 64
watt lanip is lised, the first
Contact in the sockiet wil
give 16 ca-ndics at 64 watts;
thien b> siniply tirning the
key througlh an arc of i8

degrees, the liglit ks dimiin-
ishied frorn 16 candies to2

candles and the watts
dimlinlishcd frOtI1 64 waitts to

BRUT REGL.vrîsî SOCKET. ad31 atL Tesce
is .idapted to cither direct or alternating currcnt, the
latter of an>1' frcqucnlc> ; and it ks akso adaple'l to an>'

volta8ge front 50 to u iS. The construction ot the bocket

renders it practicaliy indestructible, being operated

uipon anl entireiy new prinicipie.
Tîtese sockets have beemi fouind uisefuil as nighi. iarnps

in vestibules, hallways and sleeping apartatents, and
especially desirable for the sick roorn.

ELECTRIC LIGHTING AT WINNIPEG.
A tender %vas recetntly suhbnuitted to thle city Couincil

of WVinnipeg by the Winnipeg Eiecîric Street Ratiiway
conmpany throngli H. J. Sonlerset, superintendent, for
street lighting, at rates per light per nighit as follows:

10 years 175 to 250, iights, 29 cents cach ; i years, iso

t0 200 lights, 14 cents ; 5 Years, 200 to 250 lights, 32
cents ; 3 years, 15o t0 200 lights, 3,, cents ; 3 vears,

200 tO 250 iights, 37yý cents. Ail liits to be 2,000
nominal Candie power, cacli deveioping an electricai
ellicietacY Of 450 watts, -l'd to be of the niost recent
ty pe ofilamps, suich as the Il l3rtisl Iiiproved,'' Il Adams'

aga,"or locusing lanmps, as nîay bc decdcd b>' the
City, %with the riglit oniy to use the latpps at present in
uise, so far as.they are fouind in a satisf'actory condition
and suhject, t specifications, wvhicli will in every way
tuict the public requiremlents. Mr. Soiierset wrote:

Ilie order to bring the cotipany's power house and
generating systeni to a strictiy xapta-date standard as
the couincil are aware, the Comnpany is expending a
large sunti ot mloney, and in order tu estahlish the
liiting systeml tendered for further large expendituire
~vii he nlecessary and the Comîpany feed tiiat wvith their
miodern svstei and f'acilities îiîey are iii a better posi-
tion titan tue city woiald he for furnisiliiag a satisfactory
liglating service. i t is tlie intention of the Comipany ta
nîict the views of the couancil in ev'ery reasona hIe way
and if awarded the contract ta frýnisl a1 iret class
service iii every respect."
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THE AMMRCAN STOKER.

'l'u' Aitcuç.n sol<er sliowiis lîcîcîîiîl offer'i the %lca.titng
ivorld il eitîi i lroiig ll) îîractieal îîîcîlied foi Ilte cetiiloiiiical tise
tir to.îl.

"et îislvý .A4 ra trt sav'Iîîg efcilett in site actîial assln (if citaI
toied * but i li appî:îratui tis pi os les ai ih %lisse Ruise al praclical a îd
e'fficienti iicalis, tif %siîkc precîcîtion. Ilii titi% cemticci itui we show

Fit,.. .st-i,î STOREIt Rî:Aîi i0 tIlNlSTAiiLLATION.

il oi ci% *.i dit. Dl'>,iâtiisi~cii Cu'iîiaiit î iul*t Mciireal,
i liai %vitl tic ',î irîd wul iit -r% Il à.urci otirretr.

F-ig. 2 111 a repsl mIîtn ili cif il phlîcogra gli itii il~ 2iitl, i 8i,
ail io a. ii. beitire ih si îi'.c i'1toker was put iii, %viit Fig. .1

N1LItW .1 a iew tif' ih %lisseic cliiiiîîey ta keit Septl. ti folIo wisig, ai
I lic sallie hour, wiî h tIlic whîolc cf' i le sIcanii piantl cf 700 11.1p. ii

ttpr.iicis te bottler% fired by iiîcaiis of sitie Auiiericaui soker.
uiluig salit coaI %creeliilîg%.
TIic.t liiitigraIlîlii werc iakcîi wiitiiu tlie kuiosledge (if Il'

iîCi colîiiited with tic colt ii 1 11;1, aîîd Show »ii a si r"lkiiig
îîî.îîîîîr huit cfT'citiallv tllic sexailotis - siliîke litiilsalice htqu eii

illa~~ y l-iI ll'% tis f titi' type of nieclîaîical ,Iokt'r.
' l'lie îirilîîiple ti;îîîsi ht l Il Aiiericail %tIoker opera e'. lîrac.

ticahll rcdisiue.i lic t ont1 te ga'. aitt cti< aniti usitîresý ccuiîlletc
cciîîl is.Iiiiiiti.liui-.aitey becc; iiiile con I happer, antid cois-

mnutlîcatliiig uit h it. 1'% Ille cciii evor pipe t'itlis il u hl mol iii
caiiig %vithi tIi.' etial îiig.t7iîit. A -. crcw ctt cytor or wcriuî 1'
Iccai cd iiilit ll tîli'.vcr pipe amit ex îelidsi, thli lîire leiigi h i if (lie
iiiaga.-iniî. I iiiii(titieîlv liient h ie colîs'yor pipi I local cd thli

tiidt Itox, laiatrlig aii tîpî.mîilig tei'iheli litipper. Al ti it pointi
iii cclieied tli liî pipiiig l'or i le air tipîpilvt, ftirîii'itled ai lois
p)ressuire bt' al stiltisii bltîwer. lThe oihier voirtltif tlîe sviit box
tîpt.î iti inu t.e a il Niav t't ci I lilie mtaga zine and ciller caing.

Tht' tîîîîtr ltige i tIlt miagazinie i, siirroiîded b>' tiiyeres, or air
block,. tiese bemuiig providcd %htIi opeisiigs for thie tlischtarge cf
atir. iîtwartily andit 0utwa rtl. Eat'I sioker iii tîrlîcî hîdjei lyI

hiv a1 sil i 811u0m ni io caicd h iiiicdial cI'.* ini frontl anîd beitea ii
itle lîcîîîur. The lîtor li a !siîiip'e recilirtcai iîg pisi iln lis

plimonl rtît caî ries a crtiIlead, wliil, b>'. ilicaîts cf sutiabie
ctitietiiig hîiik'., oper;utt's a i cker aria liainiîg a îîauul fie-

it(. . lit.TOt.R.AI'Ii OFî Cîim,ipit BF.tbRF. TitEir RtA
STO'KER WAS lNSTAiiEI).

c'iaiitîi. tiliclis oii m at'ituatCi tio r.'iit'l wiicci aitaclied te the
cciiuct'cr stafi. lit sloker 1.iiti. eniitue. l f'ctîic aid
copeitipIie iii usd1. aît ctiîscquîtlts'I illcre is 110 danîger tif site
.lrusîng and ft'c'iiig iiict7'hanism (tie onl>' work'ing 114aris) eicr
gei îîg oul cif iiginmucils.

The rate offed:ig cent is controlleid b>' the specd cfilie micr,
t lu'. beiiîg efléi.,t d b>' i le simiple imeat of ilirci îliig ilie sicain iii
Ilic tiî>îy p'ipe to Ilie ululeor.

'liei, ilielili ccveriig tlle $isoler effi'etu:tIly proteet the nie.
cliaîistil frot diri andI dutis.

'l'lie ccai is ficiuiio site haopper, carried by ste convcicr Iiet
tlie miagazinec, tîlicî il is, 'overflo%çs" oii botît Nidesi, anid
sîtreac% illuon (lie sides of (lie grates.

The coaI is ted sicwl>y anid ccîiiiiiiiusly, aiîd, app~roachiiig tlic
lire ii i ls iipwav.rci cotirse, il iti slowly roastcd anid ccskcd, aitd Ile
gascs rele.ascdt trousî il are iakcîî tip b' tie fresli air cierisig
ilirotigl the t ii5rcs4, wlîicl exlote% tlit'se gaNs' anid iclivers Ile
ical ils cake tiille grile. abt c%.

Trac toci itins ieed iîg g. tes iî breiiîîiig mot ion iu o i. usoke
belli tlitis kecpniig Iil open a îi frec fcr thle Lui cUla i .ci clf.air. Patr-
t futlar attcsIioii oim Licalcd to thte fat t (ilai ce. ery pousifd t coaI fcd
iio %hlie ppers paisses ihratigl tliis gasiiaiiig prccess, andt
tiitre 1'. ne losi, cf cent tlirotgli grates, by reasoli oi Ille tise of'
dc:id gratcs in the itiriace, iii place cfoesn grate bars.
'l'li -ciiutiie is salienî frontî Ille ftirnace ii tlie %baple (if
s'iiiified climîkier. Tliere is praciicaily no ont, anîd witlî iliese
restiltis il s obvheiîs thaiat ie coibtisitioi ititst bce xtraoruiiiaril)
gectl.

'l'lie (iiesi cf slack coal easi be îiscd wiili Ille Aîîîericaiî stoker

3-u~ S. ' %î'F CtiiiszF AFTER 1'IIF AMFIgiiAN STiIIZFR
W5A% INSTAiLtIi).

il eau, also lîîtl unpca.a n litpiiieulefd e lite

lielpers will bce cri-iîd b>- the c'ensevcr, ilîcre bcing previdcd a
.%et cf teelli, placet] ai site moudsîl of' te coe'ycr, agaiîist sîlicî
lthe ceai is quicz~ed aud brckeii.

The Aticericait Sieker Conmpants is loeaicd in Ille Wasinigît
L.lfe BuîIiding, New N'crk Ciîy. Illias Caitadiait cIlices ai 54
Sitret Ralwia ,' Chltiers, Montîreat.

Siuice cquiijpiitg I lie Doiniion Cot toit Co. 's ilîl, four ci lier
nills beloiigiiig to tlie sante ccnipaiy have been cqtiippeul witt the
Ausserç;%n btokev. Ils additin tiiereo flue Amttiiczin Stoker
Comipany~ hiav.e lput ilicir a1iparatits iei a niîmber cf atiier- liro.
nîitlin nilîs ini Ca iiatla, aîîîoîg ihîcît beiig te l ruisi Coluimbia
Stîgar Rcfiîtcry. Si. L.awrentce Sugar Refistcry and cine cf tie
plats of Illte Caitadiait Pacifie RaiUroad.

A large sîîîîîîlîr of ntotable pilants inl Usiiied States are slow
entiffl 'iitg titi. Anîcrican sioker. Fîîrîlîcr îîariicular% thl bîand-

soiuls' illîîsiraicd catalogtue îîîay be cbtaint.d 1,> addrssiing the

'lTe loîtî coiicl of IN'litby li givei a fit'u ycntrs colîlmaci te
j tc local ciecirie liglît conipaiiy 1cr 27 are li.Ilts ai $i1,000 a )-car-
l'lie cotineil rcfiiscd îo tteriaint uIl rc'que-.î cf soute of the
cil ii'.% le lakte tcnders for lthe pîîrchase cfa civie pini.

For %tc first tilte ini flic Iliry cf. flic Itglî nstittioni cf
Fîcirical E-iîgincerq.twonîa ias li çen iiiviicd î rend a palicr ai

one if ils mecetings. 'trs. Ayrleii. - ice wifc of lrefesser W. E.
Aysrîon. F. R. S., professer of ajtpicd phlysics lu te CeiîîralI
Tectinical Colge of lthe City aiul Gtildi of Lonidon Insttite-
ba.'s jit rend a Imaper oil 'lThe li;isig of tie Eleciric Arc "
uIl meeting cf ibai lied'. Site lias earried out a1 series cf

original inveigations en the ciciric arc, and lias ccntributcd
nmany palier.% on the stîbjeci.
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SPARyKç.
Ant clectric plansl. is being inistalleid in flic Fort Saskatcmewan

>lilliîîg CO'S. ilîill, N. %V. T.
A\ slicmîîc is niooted ai Ciîilliwack, Il. C.. su pîrelase ant

electrit' ligiet pîlanît for liglîting fie towmî.

Mr. Gco. Seitt, tif Cardinal, Ont1., lias iniveîîtedl a devitce to
rm'gmlaltc Illc ligits ocran inîcandescent lamnp.

The P'rotestant Selmool Conîîissii.iomîers tif Montreal have clccided
to it Mloumnt Royal %chool %ville clecirie cdocks.

*te bill inicorporating tie Nova Scotia Eleîmie i.igiît Co., lias
rcaclmcd anf ttlttce(l stage in tflic giblat tre.

'1'hce village of S'esoî, B1. C., i.4 non' in o cio f il% clect ric
pla ns, lia.ing pthIased it front tlic lIct ric 1.igtimîg Comîpaily.

'l'lie Canladiani Water P>ower Comp~any of Qtmcbt!C, ant .a
mîanîager for tlîeîr wvorks non' beisng construîcted ait Cliamdicre
IVall.î, sins-r tisat ity.

Theî a nimall taet ing of thle tisilierstl)ijrg Eleci rie J.ghît, IlI t
and Ilower Comnpany %vas lmeld last iionîhi, at wiel tile old
ciflicers were re-vlecîecl.

Il ;S improbable chiat tile plrolpose extenîsion of tile Ottawa
Electrie Railway' fruit% Rockliffé Pat k to tlle rifle ranîge %%-fîl lic
Cam ried oeil luis stimulecr.

Mr. Saxb>', of Kimîgsville, lias .4tbniitted a propîosition for
electrie lighiting tal tle icncil of lBradfordi, Ontl. lie proposes tu
i4.1al a plant tu cost about $8,000.

Nlr. NI. Martin lias applied ta elle town omncitl of Wallaceblnrg,
Ontl., for Ijermîîis!iont su erei Ilotes and wircs for flic pmofa
ojîcrat ing anf incandescent liglîiing plant.

Trhe city %urveyor of Montreal las beemi rccîucsted to report on
etle féaibmlity of placing underground t.lectrie wires in Craig
stréet trotte St. Lawrence tu St. Antoine street.

The Atîglto Americani Power Conmpany, whicla waI, refisses]
leicrniNon tu lay underground %vires in itle city of Toronto, lias
.tsked for another conference witlî tlie Board of ContraI.

Mr. R. E. T. Pringle, El-ctrical Supplies, 2t6 St. Janmes si.,
Miontrent laid his stock datnaged somewliat by watcr during tile
tire wltici rccently tlook placc in Bett's restaurant, next door.

A by-law will probably bc submitted ta flic fratepayers oif Raît
Portage, Oeit., ta raise the suni Of$40,0Wo to purclase at lalf
interest in tile Citizens' Electric Liglit and Teleplione Compaisy.

On elle 2otli of tliis tiontt tile ratepayers of WVinnipeg will vote
on a liy-iaw (a itistaîl a municipal ligliting plans. Tenîders for elle
mipply of tile platnt arc invited by C. J. Brown, city clerk, filp ta
tlle i 7tli inst.

Titc Pontiac Telepliane Company are offéring for sale tlieisi
rîglît% atnd plant, tlle fine being about sixty utiles in lengîli.
Tenders for purcliase arc ta bc addresscd fu P. C. Dezauclie,

limsan Qu.,b>' April istli.

Tite Ilanîltan E!cctric Liglît and Ponwer Co. arc ticgatiaiing
%viil flie city of iHa:milton foi' a venewal ofi( ilsigliting cantraci.
If g*veni a tcn ycars fraînchîise, tlle conîpany will %pend about

Stooooo0 iii iiîlw)oviiig flic syste.
Au arrangement %suiî' fikcly ta hi- mialle ly hIc corpor.îiion of

Graveiîlurst for tile purcise of the electrie higlàtiîg plant nowv
awnced and olperated: in chiat iown liy Mr. F"letchier, wlio lias

ofrcd to.%ell at tilte 1îre ofSio,joo.

Accordiing ta Mr. limigli McCutclicon, Collector af Custonis at
Na ku'y, Il. C., a Toronto %sndicate lias piirciascd minera i

srnsncar thlat pîlace sied imitemid buiildinig aSoon airuî,
to i be c1iililpcd %vitl an% electrie liglit plant.

Fr.îîîk Ttîi%îinigliummi, aus t'ngicîcer ai clic potver imouîse of tlic
Torontmo Street R;milway, recenmly liad lus left arne toriof aiTa tle
cltbov'. Tuislingliam %va% relpairiig ac ofilhe punîps, whesn it
-starî cd suiddeîily, resuli ing iii tlic accidenit.

Bmmff.cho capitalists arc -,-kd tu hiave decidcd ta build ani ci trie
railwav front Fort Erie. Omit., tu Point Alunao, a distance of
ihirteen suites~, ali. ici Cliippewa, froîn uvliehl point an clectric
road reins alongtflic Canadians side of tle river tu Qteenston.

Mr. S. R. lekes, of Harrisburg, Penne., was in Woodstock, Ontl.,
reccnîly, negotiating witli the' Cauincil and Board of Trade regard.
ing the' constrtictiat'. of an electric railway to connect tchat city
and Ingersoll. lie proposcs sa locate tlic power lin' at Bleachi-
ville, about midway betwccn tlic two places.

News lias rexchcd Toronto that flte city cauincil of Birminghîam,
Eng., have decided, by a v'ote of sixty ta one, ta take Ovcr- tle
street railway at the expiration of tIc Nackenzie-Ross franchi!se

and operate il as a

6 deatnn it!enmmiia urvice. MNr.
Gratnville C. Cîunnîinghîamî, formmemît cit>' eigiîicer of 'l'ai uto. iç
nlianaiger of tItis road, whIiil a fe'w years ago n'as Coiu'ves ted imitu

an8 edcirie S.ysteiiî.
M ir. E. A. C. Pew, is agaiin to t lic fronit %vill hlis lrlo

powter camial seîteinle. 1Il. csaies tchat Illil~aevessIlry cap1itatl ha%
Oicen su bs.rilicd for ils camtrotttiaud tlia t flici coitr.im t c eî m lie,

ici :ît ami car>' dat e. 'r't(- cassi:m i ititentled ti o xt cuti fîoîî til.
Wellantd n'. cr, tw nalid aiîc lal* nu les b)Cîaw% Wellat.dîîoni, ta tIlic

J ordon nriver. tfigeupower Io lie deveagmeci aI wviat is caieci H<all'%
rals.

'l'lie WVes Koolemîay Power anîd Ligies Co., tir Ros.latid, B. C..
are experiencing a large dcniand for liglit :mtd pîower. Tilt'> nru'

-it liremthitmig tmp) tlic suait oi sei.erml large iiimig lîrou iit fie,
antd amrc aeramng %vitle t miufflet<2 cît.e ils of the il' rgi'sî
ecîtti a .1 loist'. e'. c jitisI;l led. 'l'lie hiîn', k- detsimmec tuo liret
t 2,00t) lis. ai a slîccd tif 8oo fest a ilitt'. anid i>.di.i b'ao
lh. p). inducîmtiomn iiar.

Ami cîlgimîcer ianmîîd Germîainî, ii tflic Freiv'l iiimiist ry oif Pat
amîd TIele-gralit, lias hi oîmglî t omît ai iii' etiiai wh'lt fi lie claltiI,

'.''il e'ohîtimizet ictellîioie I'ami imîgeulioi, adap ~tation aif
tIlie teclilioic usire, telie miîcrophoname i% miatlle et dc'. lap anid
iiiteiisif' tflic vibiraiona rt'ci ed, so t iai ctit Crs:,ttioîî case nbc
carricd on betweemî t'.'.' lersomis. L'atli of %% hotue ini:y lic several
yard., distanice fronîît iitr .i

'llie S(. Johmil S;ree( Railway Companîy lias bî''il ordcr'c b' elie
court ta i> S to asy dlaiages tu Ilirafcsscr Iliesse. 'rie lpra.
fessor u'.as organlist of the Romnt C,îtiiolic Catliedral iii l'i-
demnce, R. I., andt received imijiries %visite a liassemîiger ami a car or
defemidamîts wîicli ieessiitt cl tll lic nip.miat ion of Iii left foot,
anid rcuîdered bine inmcapable of pcnf'oring lis dimlie. as: raiît
Tite Street RaiI'w.ay Comp 1 any will lîrolîabîy appeal tlle cae.

Accordimîg ta flic stafistics, issmtl by tile 'I'rc:ttstiy l)ela;rtlemti
af flic Unitîed States, tîmere u'.ere imîîîitlrtted iminsu :mid fromi tcmat

couiitr duimi tIt' iscl >'ar mîdmmgJuiie nt ,S8- elect e:îI

Nova Scotia amd News Brunîswick weremcrcmidlVS.;i,
Qtichet. anid Ontario b>' $2 54, mSJamlthM Birisih,l' I.libia i>' $2 m.42

dme otalexions f cecîrcalapîharatlus frcîîî tlle Uîiit'ýd Sùiim.
for chiat period werc $2,770,803-

A bill passed flic Onîtario i.egislattire t elle rt'enmt %essiomi
caniainiig ait agr-cemîent hiet uceiî (lie corpîorationî tfimte awi ai'
l'eterboro anti the ldrenbora Elcctrie I.ight amîd i'awcr Co. 'l'ie
bill provides It lte tum ow i îay suîilly eletric liglit aie al tmat for

nîummîiicipal puîrpases omîly anid poaw.er for ail pirpîoses excelle
commercial and hîriv.att liglitimîg, -sied shtiîld it 'engage imi thie.e
uidertakiiigs, il esivaî~ iîîrdli:îs b>' agreemencut orai';mbi iraiioii thle

strcet ligliting plant af the company.
Tite àetrohiolitians Electric Ca., ai S'trtlî Toroiito, art' buiildinîg

a frst.chass imoier.station of t,000 li.1î. capacity at Bontd Ltke, tu
sumpply emirrent ftir tlle ahîcratiat ai thiat piortioni aitoif ssel
msaow umîder camst ructiomi ext eiding frotm Ricîmîîamd Il ili to Ra'm.
l'aimt oui L.ake Simiîcae, a, uveli asi flic îîraîîOed ien hise lmmider
snirvey ta Schiomilierg anîd Tottiîgmiin. 'r'ite COIII)lami> Illraîî,e
ta es%.ta bsli iiîu and ca mp gronituls ai Bond La;îke, for vhidi)
abject thîcy have isurelis,ed tuvo litmidredacres of lanîd.

It ks de.fiiiely amîmîaummct:d cha:t tlic Tremnton Electric Coany
auid fim! Trentonm W.-itt'r Conmpany liave ammmai-agamiaed, initder te
mtamte oi elie Tremntoni Eilecirie and Water Comîpamny, iiiiîed. Ami
arrangememnt lias hîeti cntcred iminsuiith tlic taum i f 'Trenmton
'.slercby tlle ien' Compi~any i-, givem cmîire comtral tif flic t'vî
uvater rouer, iinelmdiig the un'. lege oi iraiimîsmmîiîtimg power et

attide points. Tuec ieiv coiaispa mil piocja tdi ai timie Io cmini-
si rumet a tlamniso isIime ta Blîcleville, amit it emd tltinmg tIliear
auvmoi mtrumiioml uvot k.

Mr. chmas. Bereuit, M. E., or' (lie Rat P'ortage Mthugem
NN'orks, li;ms recemmtly 1îoimîmed omît flmc fact tchat eiedîrit. hîam'r
suighi :ud'.':mî:gcamsty tic tmipid to amnd eîiil>..lly tfile minmes
locatecl uillimia radhius ai ttn'cniylive reile> ai elmte waler hio'u'ralt
R'at Portagc. lie pioimt Oi fiat iii %viiter esiiecially clt'ctrmc
fliaisî ias a distinict ad'.aitage oser.steamli s.1 fslie usec
of stauwlieî tlle tlicrfiitmtr is ;0 clegrees, Ielon' zero ký
atîendcd witi ilan>' Til itis litis also ahiplîu..i ta diamiiondt
drill uvark buith onsmirf.'îce.r1 amI uadergroid. M~r. lirtit ctiimaics
tui% clctric pows.r caau lc smmhîîîied 'et less exhemse misait foîr plhans.
aad ai li'dif file cast ai stemni pow..er. li tlîis coimectionlle Rat
Partage Redmic'tion Works arc bciiîg eqmiîlîed %vitli nîuîtors ta
shuidli ctmrrent wihl le supii -et a cost ai $8 lier d:uy ai twenty

four hours.for 7.5 le )

April, t&»



CAI4ADIIAN EhECTFICIUj r'IEWS .tîîril, 1899

ELEF,GTWOI FfILWIi'Y D1FIUcFTMENT.

THE NIAGARA GORGE ROAD.
luni acconîpanyving illutst ration shows tire present con-

ditiosi ai the Gorge etectric railway it Niagara, whlîi
rccently passedI into lthe lîands of a receh~er. l'he
cxpenr: o aiaîîîlîîng tire roitd ili runniing condition,
coupled %vitlî the shortness of tire season duirinig which
a paying traffic iighit be counited sllpon, were tire cief
cauises wvhich brouglit failtire to the eniterprise. I t is
rcported that the road wvilI pass into tire hiands of tire
syndicale whiclî is said to have recesitly sectired contrai
of tire Bufifalo strect railway a te electric railway
liges tributarv ta that City, inlludinî th Ziar aî
Park and River R;îiliwav.

Doubtless Ilhe pramaoters of this deal have in vicwv tire
grcat exhibition which is ta hie leld iii Btiffalo tivo
years hcence, which shotild provide a tremiendous butsi-
ness for these clectric ro;îds and m:îke hanidsonîe profits
for tire owners. ie (;orge road coula rio cloubt bc
niade ta pay as a part af i cl a sy%lein, but a consider-

whiichi %vill be îiaîtfiacitired st Ahiearni & Soper's car
wok.SOile Of tire CaIrS Will be cqUipped With 12-A :,o

hi.p. XVe.shiinghitise ilatars, anid sange with 3,8-B S0 lh.p.
WVesîinghauise motars. l'le long cars, whiich %viIl be

tised betue en Qtlebec and St. \mie de Beaupre, will
each be equipped with four WVestinghouse So hi.p.

mators.

AN UNDERGROUND ELECTRIC RA-ILWAY.
A COESias)ENT of the Toronto Globe titus describes

an clectrie trolley line wlîich lie discovered in operation
in a British CtXuiunilîia mille :'' On tire ather side of
the shait is tire electric trolley, wichel is gradually dis-
placing, lhioogh it Ccnnot etntirely stipersede, tire tibiqtzi-
toits multe. l'he îrack is three miles in length and the
accommoadation itot as enîicing as that pravided by the
Toronto Raiiway Conmpany. I t %votld*comlpatre uniav-
orahbly even with tire style ai Sir Franik's reginie, but
%what it laicks in display it makies tip in speed. A bag ai

Tifs N, ;.n <;otia lztl.b

able expenditurc niust be iticurrcd il thle iàes ai pas-
sengers arc ta bce saféguarded. Sortie mneans i% requircd
ai protectingr tire raadbed, cars and passengers irotul thc
nisses of rock whichi are Constanxllv looseiiingt a
ttiniblii dowil fronti the enbnmnas slit7.%ii ii the

illustrattion.

A NEW ELECTRIC RAILROAD AT QUEBEC
Titi. lne of railway betwcen Qticbec andl St. Anne de

lBe:utipcc (thre ,..at ai thre ceicbir.ted religioaus %hrinc
vi%itci veailyv oftoisnsa pil.griiiis). %vhich lias
hlitherto bleci acrated l'y sicani, is ta lie traîîsforiied
into ani eiectric sond. .1 contr.ict ba:s bien g-iveti ta
Mclsrs. .lhcarn & Soper. tif Oît.twa, for thle iiecessarv
eqttipisîciit.

Tirîe gcngerating app.ur.îits ctiîi%its a tie onxxi k.w.
AtC. I)C. WVestinglhotse getleritor. u t,- 3<(x L.. V%.
int.bouse se-obî 'ep-tip t r.tiltarîîiers. camiipie
switcliult;ard. for --cticr..iiiîg %ti.tO anc -- x k.w. %VestI-

uitiliNe rtatr.ii% l m tu t~ aiî~trî.oî
crs%, complilt:ubsaîî .wtlbad ~a~ car:,

gha-, an irie btrotoirs of a n., ling, jolting, raaring
-a racking box car iakcs ant excellent seat. The

g~uide lias siniilar accommonîdationî ii Ilhe car behiîîd, anîd
ilien can-es a long train ai itsv enmplies. Bcyoîîd tue
thirec emplies iii front s tie engitie, lit by -in incan de-
scenît g-lobe and tire liglîx ii tie niotarnîauis hbat. Sanie-

tilimes it disappears arautîîd a -sharp curvv, htit the
rattlinir, jo.tii cars ch;use alter :tn briiig it izîto 'ieiv.
TUhe reat n~eiglît oi rock abotve is sutmaiied by li suc-
cessioti (if ispriglit anid cross titîthers, mîiing a con-
mtntous arcli abatve the rtsiiig- train. Soîîîetinies tire
iibers. wlîicli Nectil ta lie ilyisiig past tiverlicatd, descend

clo.,se ta tlle top i tlle eniliîe ana tlle motarniaul Iowcrs,ý
Ilis licad for safet',. Asi clectric Nlhock, thircatens the

hea~l taI risc aait the %,vire, and a morc stibstatîtial
Nliock, i% awvaiting tue lîcad. lit rises invyvltere elýc.
But uitîouît an>% printed Ilîîigst pasengers both
heads and aîns are 1,ept out aif da nger. Spiced. sla.ckens,
tire arcli grows ',vider, Ille cars joIt o% er a switclh and

Iam ta a tfi%î i a% the sidîii wlire tire rcîuirti-
iîîg traîin a.if fll cars iit lie pased. zind tlrc.tdv the
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runihie of theln Cal lie lîcard. 'l'lie guide Cornes iorw .rd
wvitl tlle caution to 1001k out ror the overiscad %vire,
aînd explaisns thiat %v'o are .1lnxost directly titiler tise ll:g
sailiing sip %ve -saw% in the liarbsir loading coal. Bc-
t weetn us and tlle vessel's keel is ooo fect of rock aid

310 feet aofaer The enigîne Cones ilito siglit arosuxld
«t curve, :and %viîîris rapidly past %vitil a long train of
loaded cars for the :lxaf't. Wliîuax ile tract, is cleared
the guide rcttarns to Ilis bag cf shitig andi the dce.sn-

irng raie of is e nxpty car.- as r!siiimed."

ELECTRIC TRAMWAYS IN THE LAKE ST.
JOHN REGION.

Ini a report suihauiîtud to the I)epartiment of Woodt;
ansd Forestso ise Province oi Qaielec, Nsir. J. C.
Lanigelier points out thie imnmense possillilities of the
-Lke St. jolin rcgiani for tise niii act tire ai pulp andc
p'oer. 'l'lie develapilient of ti isidustry %ville lic

thinks, resuit ini lie construction of etectric rm as
conccrning Ille atlook, for whiclh lic says:

"Tiscre is 1îrolabiy sio cilier latce wiauac eecrie riiwat.ks
coutil lau tuit untier staii excelbi*soii:îily avsi;goi conaditionis.
Il additiona i o ti f'aCt tIsiti IlIegr(bilsai iN lut ci :and husildtlig 35333 ir

righîtise t)C st, tisa,'re ttcaatd1i le :dll aicaag lise liste, ai colis-

îa:satiti>'slioi aiervti t:scr lhlawer. eaialblt of givilig -tel
îaîalisiied ssippiy ai electricitv. s.iriag frsotIlle iiau tthae :sc

tige ftî~iaî 'ils, and a iite fuiîhr h orf lI ist sb
glisste or itest miles iai lier to lise e:t%it Ileu \Visite Ftslls oas its- 1.131 le
I'erboaaeaL ; gisse or tuai silles %tilt fîarilier aNst, Ille ül'als of lise
Great Vesriboaaca. Froan tliese fais Io tiio-e of' tilt! Litile I)i.-
Charge, tllere i., a1 Cl''ance tirls, illi:si îweaa aa'acs. Al tlie

.%allae dîst:alier roul Ilse L.ifle l)Isels:srge ire Ille fl'als of ile ais
S:able river, :4 (cet lili. Six utilles fuilria' :ait a tizeail lies
frofia Si. AIialoi.u i, tie Cisicositiii r4ter, tvlsicli ualtîo s3la

p.aî%ver for Iirodaaeiag cci riciat'.

hl tvosd bue etitîaalv C:ssv ioc;i e.tba .811 elecirie ligie beccee
Miasiaicu loîr:is e %v&cstc si iCrn1sias1s of' tiat- QsutiecaluJ

l..kC Si. jouai R'aiitt'.. î:roa si '.ase Il alie Caia acaaaa
tlause is iuîrclv smort: i a8 .11 Nimcas iic., a:aaaît abrat ntiui îay Ille

Tecoasce river eoîild %Illllbly' wteir-3owes. s ta:lifa providiaig
aue .1abîand1.tllc of eciaie 1 aower.

Oit ste Ciaasaloasaie i letr faii coaIsid lau iiai Iut for s ite
satnie Ir r. F:aoaa ilae lI.';tr fsi aIi 1 tiarîsi à tl;t:iiae tif
asboitî -,o files e salaaaoaa. i a.'qsaoi'ýs:satd Osiiloa:aieaivers.
sacauî t' t sls:tl (lisîtsue fraonta taaau :anoaiaer.,% s.av esteica-

vawc':slatîle Sui' salaîtsg I lie cci sle powers seuîirett for ai
irtsaiw:t
tl'ie a'a'iîi ois ail dcvs je t r:agaa sy tact wccvi Moitrea i tuid

Ials,:l:ags;a,'s'c * "a :aogi ,5 îa s vittcbibu efflituul ailr
til l ti 500t oasl coiatins. The 'iauistiiut te% la got caver or i lie
Jafluaesice oif lutel ias't-'s tise t(no 1a:tst us i% attcasai 72 l'eut iiîstecad
of' 1,.Ioc. tuttI svvca aaoale tiaa Ille Qatuee tall Il.:tkt Si. jil ]%;il-
w:ay. '!'lere wvoatld Stalt% liu swo ltaitlgt', t fsIl eîaiiv. Iiatat of

Isle riva'rs (les Pi riec ;siti Si. Mtssa ce.
I t-0a1 IBoi (le I ile t' t0ilt-a t Set . itutaa lau 1..llîace of .abot

lait) sa t'- hloaa t .iiu lac uis i Ilie %%.liet'r piata ur c1lai.d ta t'
daiiisaaasag tllae s*'aer t.»4"snsaa1ît;IIns for larotliacisag eluci nuit y IIy
listlr.ttslie baat sut fronti NI;lti gtlsisi. rltast k'sîaisis t'a -

cadess vousld sictci Coassitturable sioi ''aaei1aru .îru t Ille
ril of, i la? rives ta 1s ChIiensne, oane zoo l'cet, lise mi ter 725 t'et 1aigis.

Ill lac s't1% of'i a litse 0g3a5 ait (if tlige Vuritiiioa, wlio.s
<'oursci. as attlsag lit a %es ic tif <astatds's :ud f;tsls. tac be uJ lise
Sa. Nltltsaice art. Ill laulls cf Illac si% er 'Irecsa ea, six asailus froaa its
isoitilai iase til' tlst:hsa Croches. s hast' tif site river Otaltciots-

:aîliciae, wviicls ftallislt I .:se Si. jeii tal s: Robervali villtage.
Fia:llv', froisiilt il Ms'aseLtt., ta Cli"î:tsst'e tif a coulte of' laaaaadirud
siffles, avi rlot Cs a 5le ut mlyl tsiîî l ig ana t'Il<i rie ra'tilw:s are
sot t grealsic dmstancie frasa oait' aaaotIser il --. si m iiles, %o tisai

these as so latce %viause tise <sîrrenasa ul Osla c tît o bca~ trtaisaaa'tied
aaore i lisail 2. itie's.
Theii iraflec ss1iilied hla'tiae plier iiUs tt aialillice Io asmire

lise Nsccss% of' stacîs a raulav', liuai usre %viii :slso beu aitany otiaer
souarces. a, ai wOigltd %es % te i iiii. Isle gretai ltaail)tacraag cilts
ileaits osa tise uppîer St. Maîsaice. Il wotsil Iikewise develoa Ilse

suicau in igatie Valle' cif' tise Mîaitswsan, esîaeeaaii3' li tlle ridai
:îsidi fertile: ierritort' laciwecs tise rivets Traeiaei :18ai Crochse,
%wlsere tiiere are aau:tri)' as illionî acres cf' Ille Itcsî f'rsiisa;tg laulds,
%ville a dasat:iantire fatoralîle for f.sraaaiasig olit'r:sî;ons iiitaustisai tif
Isle iîeiglitaorisooti tif Tus-eu River'."

McGILL UNI VERSITY NOTES.
'Tie sesotl eia e':a McGiII L'as:verity laave lîcai I'iiislaedI

a sîti eX:silaiataitiaa'a are iaoîv beiuag hlcd.

il coaitetbl îasity oif aîîli.raa tus for alae sauta euîilinalit cf
lise i)ejaariaîilssi ofi Eetrical 1Essgiclrerig if' 1McGili University

Ii.v' licail rceciveti clutiasg lise 1aasm iaîtassîls.

Tiae rnaiîlicaola aaeiv ccrie <'levto r is lise Eaagitaceriaig
litiilitig (t M cG l Uai er,;Ii> is iiciag 'aierd i'altida
w;il ta.so lae caîtiruil' a'uwi t tîs. rissg aise 'saaaaer.

i'ro'cotar . l <jves. iecitart'd.tiefore Ust Naîsarai i iisicrj'
Sceiey cf Moaare:i sis Ille uttasilsg if' M.'Is-cla t'ils, Iaa lei siatijeci

oaf '- W.aier Power i)viaiaei. 'ru.f'sssar Otvuaîý letaves tor
Eaalztattl-i iit.a end ticf lise îirecita aaaoaaia. .111(l %Vii rctura tac.

f'ose Isle elle. su clicesliaeastt oft Iclusre's i81 s a Il-..

Victor Turbines
OPERÂTING DYNAMOS

That ilere are more Victor Turbines ian lisetapplyzalg pouszr for
elcctric gcncerators th al arly otlicr, i dite t Ille 811.18Y points of
-siapcrinrity pos5sesd b> ilis I urbînie.

FEATURES WORTH REMEMBERING

RECENT PLANTS INSTALLED: Itada sîlv- l j' Ekeîirh' !.iglsa .5V'ivrr Co.. l>.1se slle N.%*.. flaîak F'all'a I'tl%'cr
gin %dic & l.sndt Co.. NMoaîtru.s ed . .s:so ia.p. lisîhlv Caas o.. Eliclt Ille, 11. oil , i~Ver i ',,%Ver 1r:sas"%Il saItn Ct.,

f'acturing to., Nltllrc.tl. Quae.. --t.o0. a.~. %We'. Koolsaa'Iless,' Ie .y. 'sari. ''v' a.ilsiaî si
Ilowcr & Ligi: Co., iaisii .C., - , ; )istiis

CORRESPONDIENCE SOLICITIED.

The Stilwell=Bierce & Smith= Vaile Co. DA 3'>ION 0110,

Gan I B660W6n dB LI66triodI oiooer?9
For our frec bool, cndttlcd "ICan 1 Become An Electrical Engineer?" IladcIress

The Electkal Engieer Institute of Correspondence Instruction
<Ct x!ç aiia, ci of.cvh -u k fToit Eit' Tu$ Au 1'..SNFW.-s

uatAx N . SrRA V.S, XM. L. <.'rrol .iofa..ar. i2o LIBERTY STREET, NEW YORK, UJ.S. A.

Aitril, 189c)
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SPARKS.
'lte eli'ctrie caritous aI Ottawa were reveiitly darnagei Ihy

lire tu Ilte esct of $1 2,ot00.

il i s reporied Iitaât a etiitatày i-, kintg fOrtîîed ici i iitroduce
elecîrie ',Ielce% ;Il Vatncouveer.

'lie Chticoutimti Waîcr antd Eilcî ric Co. are apîtiyitlg ftira:
charter. wilt ta capital stock of $j 2i.oo.

Itncorporationt liali btet granted il) l'ie Ekecîri Huer- Cois-

palltiai Co. inilcd, (if (G t8ellit. ca pitl $s 5.000.

Mtr. S. W. irêivrttiyof lise 1 (îli Electric Raitway. is te
SIeue ttt4:4Xtage Of Ilte CorîWail 1.leCtriC Sî$tt~ RaiIWay.

Mir. Titontas l'alîler, eiecîriciani. cf Waikerion. recetiliy re-
clciveda :ctevure %hock by accidetîlail contlact witlîa live wire.

Neg..I*î.iaîlots arc said le bic iii progre%s for te iîîrcltase hy at
1 tglishi syndicale tif te B;eiie'ilc Ftectric Raiiway. If lthe dral

ge titretgh site rond wiii probably be extetîded.

Il ii. xtttîomttîced ta Ilte Etgette Muttseli Co., of New Y'ork.
are atlltt 10 clit%ht Oîîawaâ exietîice works for 1îre;îarirlg
Ittica for a variclt' of unît

%Itr. Fr.ank 1'ti%îietliuuaie, electricai aîtd niccliaticai emîgitteer,
died lit To~roto a week ago frott cotstmpliotî. lie was a
Igraduante of liihîuis Ussiver.%"ly.

Tle COri)îor.4tlit of OrIllia 11ta1V agrMca 1 CCept waler whecls
aîta,îufactured by time jenckesi Machinte Co., of Shterbrooke, le

geoierale current for Ilte Iropoed long dialance elecîie Irans-
ltlS%itt %>%tttttt.

« atît lor fari Wotkà. .

Ali. blarrils recentiy quetioned the quality of the light supplied
by Ille Ottawa Electrie Co. The conipany dlaim that there bas
bect aio Jeîerior.âîioti il% lise quaily.

A bill lias pabseil the Ontario L.egisialure incorporaiing a
Companîy tu construdl an electrie rairoad fronc Smitls*s Falls by
way of Gatiantique tu Merrickviiie.

l'rof. J. T. Nicholson, wiîose palier before the Institution of
Civil Euîgitieer-4 on the lemsperature wi',hin thte cytinder of 'the
slean englune, attracted widesprcad attention a year aga, bas

tes.igated ti% plositions a-; itead of the Mechanical Engineering
Depariment of McGiii Univ'ersity. prof. Nicholson lias been
ap1aoinled Io taire charge of the Mechanicai and Engineering
l)eîartnment ai the îtew Municipal Technicai School, Manchtester,
Etigland.

t'rofessor R. le. Owen% lias reported favorably on the plans
of lthe '%etroix)litan Flectric Co., for lise deveiopmient and trans-

nîts%'ion of cets-île power le the cily of Otlawa. Ili% report
stases : IlFrom att engineering slandpsoinl you have a power
exceptionally eay of developnîsent, and ils eiecîrical tranîsmission
and distribulion lo atîd in lite city of Ottawa presenlu no par-
licular difficuities, and cars be ciîeapiy and efficientiy donc as
compared wiîh ther sinilar plants now in oper.ticn. Consider-
ing Ille %hors lengli of Une and the probable mixed nature cf the
load, consisling of both iighls and miolors, two phase distribution
is probably advisable.* The contract for the devetopnent work%.
ai B4ris tania lias been àwàrded le ieit.m Brewder& MecNaughîon,
of Otîawa. The work k loobe compleîed by the îih g< ?ovember
next.

Northey Go or
Gasoline Engine

Supplies a smooth running, continuious, casiiy-con-
trotled form ci power, essential to the operating of
electtical niachineiy. It is extremely simple in con-
struction aud so easily run tisat it requires no attention
for hotîrs at a time. lis handiness and convenience
make it specially useful in the case of lsolated Plants,
such as that in a gentleman's residence or small town.

&u fe iaf.,utl.

NORTHEY M. COUS U'"mKa '- OM
i a

Situation Wanted
A :lsoov.ly- Compeîci lEncan"f r 33 a yraîte r..

el.ence. . '0 Ita. a 1its.Cua- Ceqs;ficae frot she
Iltclnqwcd.n 4- ln.urxn.c CL Or cf anx.!.:un .

T.fflmio. Ont.

WANTED
A MàInage,. by iSs Caad;an ElIrciri 1.&I.t Coin'.

qlguyii I.crwciio -iih thc ,ic,elogonent oft the
Ct.A kt. Fais,&. Qoelse. Aîllatslons ln lse %ent 1t.c 1oIl, of xlnl te A. lled,arI, ecretary. 83 1 h.

Vola BALME

WANT13D
A 8.'.:s.. A. S.I:'rnt:erjrnt 0, Manatec S,, e.thv, an

k>ntccs làiç%t M, %%Altir M*«&- C... line )-rat. ;cac.
ttc.1 seeo et ertalm31t,.ney. 1,tte a-e

.ttçiti,*.at .L.;.n~,. ,c~«...tsnl~ AI
uietntbe,, imîaj.,anqtst! S' -. qi~cen sh

A WihW,1'C. ~ aace.<. tst~ a

FIRSTBROOK BROS. 1
Kiug Mf. Erast, - TURONTO.

SANA5iUUscTa msOP
TOPPeINS.

61iO)E-IBLPOGKS
Alti CRtO-ftRMs.

WRITIK Voit I*AUTICVLAR.

TENER WANED
sa b8 O

UiicoA =a~uoeâ.~

Tho WM. KENNEFDY & SONS, L1inIisd
Manflla6turer Owen SOU-6Rd, Ont.

THE VEEY LATEST AND MOST POWEEFUL

TUIRBINES
Acurattly Machine D!eue Gerlr. Irona*ldgeu"es. Pfleys

ShaftIng, Trevors Swing Shingle vachines, &0.
PropoUeu' WheeIs from 12 to 12' diameter

and for any Pappose

NOTHING BUT FIRST CI.ASS WORK.

I



GANADIÂN GENERAL ELEGTRIC GO'Y
(LIMITED)

ltead Offices: TOR~ONTO, ONT.
I3RANCi OFIS: csS

NIONTRHAI~, P.Q. IIAIFAX, N.S. VR s
\'ANCOUVER.P, 1.C. IZOSSL.ANI), B.C. PlTE BO O , ON~T.

\VINNIPE--G, MAN.P TE B c' 'T

1'VP I 1CAN'I>ESICF\T STATION î*Di-ertRI%
rvii' A ARC STATios ARRF-STFR. VRETR.3OOLTS OR LIESS. Cl~e T s.- .(jo \01T.

F REQ UE NT' and unusually severe stornis, accompanieci by destructive

]iitingi(, h ave rcccntly ruînied miu, 'i electrical apparatus and relndered

inany circuits inoperative. Thie hieavy inlcrease in i te mainiltellance

accounit, due to the repairs on apparatus lainlaged by lighting and the loss of

revenlue w'hle apparatus is clisab]cd, are gretnrally realized and no argument

for * th policy of conmlete equipinit with weII designed arresters is niecessatry.

Although the rapidity and treniendous poNver of' occasional lightning lcare

precludes the possibility of absolute protection, fortulnately sucli occurrences

are extrcmdi(-' rare. Vears of experience and the testimiony of th<îusands of

users assure us, howvever, tit OUR LIGHTNUI1G ARRESTERS installcd

according to our instructions, have saved property t(> the value of hunidreds of

thousands of dollars.

WRITE OUR NEAREST DISTRICT OFFICE FOR PRICES AND FULL PARTiCULARS

C.E AI.TEIATING- CLURr1 ST eARREST'EFC.

GE ALTERN.ATINC. CURRF.NT

Picase mention tho CANADIAN ELECTRICAL NEWS whon corroSponding wlth Advortlsers

rApril, iggg CANADIRN BLECTRICRL t4r=ws



GRf1RDIRN BIaECT1CAL riHWS

SPARKS.

'1colccaaa l of litlllacaaaa, 0rn11.. art-c' li <'a

j itteri aa :actict 'aaeloaa al i Ille ele<t a<it lai

Inacorploratioan a, lwaaî>.g %oag lit for I lae
St. Croix %Waaea- l'ta%% vr Co., Io %toac wittca

lat liai Si. Ca ax a au'r aaad ila 1 laat.aa a(''.

'l'lie ('ci % - tîol o., oi G;ala,
liv tIlle colat ract for at 1a10W Caagaaac for

Ill lc i Ijct c L .g li %a'oa k %, al l'or t \%< allias.a

Winra. Qaaiaaaa, of1 Ll.iadaN. Ilas lacaa1 ap-
lx>oîat-ci aa:aa:a>gcr of titi- lîcll Tea.lioaac.

Coaaaap:a la> h :aalc,. I Pcora 110110 scaasi

caoaa rg.

A coinsitaiIet ofl lieco~titicil tif Alaaaotis

liat I>cca aîaîaciaani d cai Oa att wla.at ita'rfla%

Ill latowaa c'ouldaa r it i pla ns îtalit a

Electrkc l.igllt Cci.

'T'etdc'rs arc lîilisg taiiîc'dl for t1 cia Oaa.
%trtactiaaa (if lase classa for thec a il'w .cc'. ic

liglat plant wlaicl i'. Il% 'aaply tIlae touwai<
tif L.iverpool liait Mlultota. Nov.a Scoti..

Th AM[RIGfiN 1OKER.

J laotogr:tpla of a Ciaaaaacy 11EFOR E lase

'l'lie llawa Eretricolîassî:aa llavc lataa. nci

deratalccaî ext'ai'ivc aaaoaYaa tl i tlaiir

pilanat at lse Cliataadmcre. A la rg ' addit iona

w'ail be 1îhtcedc Io ise %ocutl Nide of lase :I:aatc Ille...
lxiwcr hou.. aîad inaiil Iai ltasaag lacav lv<a..

inachitîcry «'ill bc 11tcel. fi avill lie ai,.

CC.%cXrv Ioi do a large :aaataaati of llasI% aaaa:

in ord.'r Io aaîakca fouaaadâaioaa foa lase aac'

apattrl enat s, aaad it i% est iaîa:atcd t ilaat tala.
warcls ol'f.ooa ctab)ic v ardals of rock avilI lîac

takca ouait. A aacw tlaaaatc «villi :al'. a haua.l

extc'aaaliaag fronat Ille wtcst 'ide' of I;raîlge

si rcct assl ai llaI yiaîz ;wo aIlac' old m.:aieravs

whicil~ ~ ~ ~~. yun iuoi %e.T

aatc)ker va,. aaa.ItalIIcc.

llac%'lme TH~~ ...

CIaanuic~> Ilinorlcan stoker~0.~r~d.

IlffloriGdo &tokr Go. Washiaagton Lite Uldg.,
Stoadway eue Liberty Strict.

ELECTRIC REPAIR & CONTRA CTIIVG CO.
Reffli these anid ail otther Ns'tens.P i~ Viî fr riesGEORGE E. RATTHEWS, Manager,

621 Lagauchetiere St., - ONTREAL.

arn flit si1<tea STORAGE BATTERY %.ave% vota
16 percent. tico,.t cfoIler:atîîg an Elecric

The Croftan Storage Battery Compai'y
aii Basl atc!rat" of aaav clv".recl crapac.ity. 'Ilicir STORAGE BATTERIES
ii'l aiild clical>. Offic alaid WVcrks:

22 Sheppard Street. - TORONTO. ONT.

MTrte Us IFocr IF'::rices*

and ail ElectrîL il Devices anid Repairs

SELLI1G AGEllTS:
ROGERS ELECTXIC CO.

T. &
255-7 James St.

H. ELECTRIC
North, HAMILTON # 114 Bay

GO.
St., TORONTO

SUTTON'S BOILER -COMPOUNO
~ Boiler PREVENTS

0~4 1.~O MX* oil ExplIosions, Loss of Lifé and Property.

3 , .. WILINO EVERY SHSOULO SE KEPT FREE FRON SCALE AlD CORROSION
c -ALVE505AT3EàmiE'i- PACKN cg PIE FUEL,TiE NREAS

*a%-, ait.The Wm. SUttion CompoUmd CO.
of Toronto, Limited, ConsultiniEngineers,

186 Queen Streel East, TORONTO, CANADA

101aa. mention theo CANAdkiAN ELECTRICAL NEWS when -orrespondlng wltla Alveatlsers

April, sik»
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Se d for or lutae alc ean
Pruce Lis: cf

"Unique"
Telephones

For Main Line and Wai'ehouse Use.
Only Te'ephn ~cett<e o e

rut 0 arusueng.
Satisfaction Guarantced.
Socd Outriglît af Low Prices.
No Exorbitant Royaltims

Soie Manufacturera....

JO)HN STfWi, 8SO1 & M30, LimIted.
P.O. Box 448 - HALIrAX, N.S.

If you want to
SELL
ANYTrHING%
to te wolei0aandretail hard-

ware rnerchants and manufae-
turers

ANYWHERE
In Canada, you can reaeh them
through

TatE CANADIAN

HARDWARE AND METAL MERCHANT
NOUTREAL and TORONTO

Carculates in. Evcry Province.

ThPacka:rd Electric Go. , Lirnited

e'AKE.R5Lampsan Transformers
SOLE AGENTrS FOR ....

Ssheeffer Recordingl Watt Meters

te ST. CATHARINES, ONT.

\VE ST ON ,LCRALINSTRumENT Go.
114-120 William Street.

___________NEWARK, N.J., U.S.A.

VVESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAàfME-TERS, AMMETERS,
MILLIAMMETE RS, GROUNO DETE CTORS AND

CIRCUIT TESTERS,
Ol-IMMETERS, PORTABLE GALVANOMETERS

Westn Pttale alvno-Our Portable lnutrents arc reeoniled a% THES STANDARD thec world ove,
Westn Potabe Gavano 0O:r STATION AMNIITERZS-and VOLTZ4STERS arc unstirpassed in point

-Meter-for Bridge Work. ofcxîvcmc accuracv and tou-est coniuinplion or energy.

An advcrtiserncnt in the ELF.CTRICAL NEWS brings promptl returzis.

eUSTr IPUBLI[d]SUEd»

Tf-lE

GfiNf1DIfMN
HfIND -500K
0F
8TEfîM
fMND

ELE3 TFRIGITY
By
Wunlam
Thompson

In Strorig Cloth Bincling

T HE preparatory chapters are devoted ta aconcise explanation of the foundation prin-
ciples of Mathemnatics, a knowkedge of wvhich is
absolutcly necessary ta the study of Etectricity
and Engineering. In the succeeding chapters
the student is led by graduai stages ta a more
complete acquaintance wvith these subjccts, and
is equipped with knowicdge. ta enable him to
pursue bis rescarchcs ta any further extent.

Price - 50 Cents

THEM
C. H. MORTIMER PUBLISHING CO.

of TORONTO, Linitted

TORONTO - CAN'~ADA'

Send for Table of Contents.

Please mentio6 the CANAIDIAN 1FLECTRICAL NFWS when correspondInit with Acdverusers

170 Pages
Illustrated
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419 St James St,
FIRE ALARM APPARATUS and _OTRA

TELEGRAPH INSTRUMENTS ,.

ELECTRICAL SUPPLIES
0F' â.nL IZws

Induction Alternators (No Moviiig Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters

Wiring Supplies, Etc., Etc.

MUNDERLOHSI St. Sziapice Stiree-t -

&co0.
MONTREALn

SAK

TANE.
TOrON T>wO

22 FRONT STREE-T E.AST THE J. C. MCLAREt4 BELTINC 00., MONTREAL

TilE OTTAWA PORGELAIN & CARBON 00., Liinited,

Carbon for'ail Icinds of Arc Lamps, including coredp oints and solid carbon for incandescent circuits.

**AXLS . .Motor I3rushes anid Speciities iiil orcelain hisulators. Cleats, Door Kiiobs.
m Carb-loni for Telegraph.li Tlelephonie * mnd ail kitnds of Pressed Porcelain for

.md Electric Lighit Supplies ... Electrici aind Hlardwaire Linies.
fiRLU GOODýS GUflRfNTEED TO GIVE SfTISFiGTION

The Electrical Construction Co'y
of London, Limnited o.xPlr(Ih~<

LONDON, CANADA E JLLCTRICAL
Toronto Office: 42 York Street. MA CtIV1 1?Y
Halifax Office: 134 Granville St.AN

Winnipeg Office: 760 Main St. S UPPL IFS
Riepcirx Io asiy $.tcme on sihort votice <it I:easo3iw bic Rateit

OTTAWA,
ONT...

April, i&»


