
Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

Coloured covers/
Couverture de couleur

D Covers damaged/
Couverture endommagée

D Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

D Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/
La reliure serrée peut causer de l'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration maV appear
within the text. Whenever possible, these have
been omitted from filming/
Il se peut que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n'ont
pas été filmées.

Additional comments:/ Va r ious pag i ngs.
Commentaires supplémentaires:

L'institut a microfilmé le meilleur exemplaire qu'il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-être uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

D Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

1 ages restored and/or laminated/
Pages restaurées et/ou pelliculées

ages discoloured. stained or fexed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de l'impression

'Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de l'en-tête provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

D Masthead/
Générique (périodiques) de la livraison

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X 2x 26X 30X

-- 1 1 1X 1 6 10 24 -8 1312X_ J1 1 _ A1 _ -
12X 16X 20X 24X 28X 32X



NC=G1NEERINO

VOl. XV -No JULVI 1900 r incE'CNl

\l.% SFR IFS Vol. X.-No. 7. J L ,10 ýx

THE UNITED ELEGTRIO 00., LIMITED
SurISSOHnS ToC...

W. A, Johnson Electric Co'y. Toronto 'Electîic Motor Co., Limitod. Thompson Eloctric Co.
We manufacture a complete line of Electric Light and Power Apparatus. We are

prepared to contract for complete installation
Head Office- mu

134 King St., w., TORONTO, ONT.
Current
Completely

Registered

No
Current

Lost

Entire
Revenue

Secured

No
Friction

ABSOLUTLEY ADOURATE
From Less than 5 c.p. to Full Capacity
Guaranteed for Three Vears

OFv ,MTE
1E\TFRIOR %"IEW OIF MEF.TR.

* Air Tight

Moisture
Proof

Dust Proof

Inseet Proof

Magnetic
Suspension

No Wear

MAD~iE iv

Stanley Instrument Company
GREAT BARRIÏNGTON, ÏMASS.. U. S. A.

For Sale in:Canada Exclusively 'by..

THE ROYAL ELECTRIG 00.
MONTREAL, QUE. TORONTO, ONT.



CAl~dADJ>~ NIAEOT~1OAJJ j~EW8 .JuIy, 3900

ROBERT AX ROSS, E. E.
Nimbtt Caiadian %csîy C. FL

bMenb« Amtimn lin.4uInto p'..E

Yotmfty Rim4ti m eof Royal ntcCD.an

CONSULTINO ENCINEER
tS,.dr.lîon..ran dec unîa and! lo.

t~k Pants l'orer 1gaisîluloid 1). l)ribiation,
Sp.edaI machines doaigned.

17 ST. JOHN STREtT - ONTREIL

J. ALEX. OULVERWELL'
(Lale 01 Tooat.

E-lectric and Hydraulic
Broker anid Engineer,

lias tom .e.! to ....

PZTE6RIO0ROUOH, ONT.,
etarin tce d tir %loa naint itreor ofTi.e

àita n=aur .Jmited (proprictors ofthe

W11110M R. TURBA VI

Vajiuluaitg. TC.itiniç. Reconstructinîr.

127 King SL, IIAMILTON; ONT.

Roderlek J. Parke
CNSILTINO EUCTUICAL EUMNIIR

Central Station Ijghtlngc.
long Diuance EI.criaoe Nowr Tranunli

central Station zdanagiet.

Ul~te pdèktons Re~constrctions
=fi-et aýution

30 Tomple sMlutag, -TOIRONTO, CANA

W. T. Steward
]ELECTRIAL ENGINIEER

ArIsuator. CMeUag Electrical £azlissu.

Inilst. rtet RiIway susd Power la-
stallatàeea. . laap.cttu. t. b u=ml

Itm 34, Tesit elint Am"#., TORONTO. ONT.
Telepboa 844 t.

C. B. SHEDRICK

aià grame Mletrical
* Nnuàmlag Iastruats Lad

X- tay Outils.
LAcnan et tbe Ite
zuct~ atiamea C.

llatronize liome Inuitrim.

N. PHmLLîrs, Pruildet. t.ito. il. OL,.av sit, S.aetuyTrs*at«.

MONTRbeb., C~f~f

Elimtrie Light Lino Vftre
Incandescent and Flexible Cord

S RIIffAY [11DER AID TROLLEY1.1. RE
Amnerloanite. Nagnet one. and

Annunclator Wlres
Cables for Agital and Underground Use.

Ul. S. Facîory:- AuRst:cAN ELECTIIICAL NVORKS, Providence, R. 1.
New Y'ork Store: W. J. WATLOX, Agent, 26 Cdrtlandt. Streel.

Chicago Store: F. E. DosoilOE, Agent, 243 Madison Stcet.

Mlanuifacturera wilI find il te their advantage to use tlie columns of the

ELECTIIICAI NEws in making announcenients.

Our Enginies are Used in-

ENdLAND AUSTRALIA
SPAIN CUBA
ISLE 0F MAN BRITISH GUJANA
BRAZIL NEWFOUNDLAND

AND ALL PARTS 0F CANADA

Robb Engneering CD., Ltmited, Amfhlerst, M. S.

RUBBER INSULATED WVIRES AND CAStES
OF EVERY DIESCRIPTION FOR

Telephone, Telegraph, and Electric Lighting Purposes.

wWIRE AND GABLE COMPANY
MONTREAL

july, 1900UIÀZCTIRICAlà OJEWS



JuIv, 1900CAI4RDlRA HLHCTRlCAL t4BWb

$Buy t

Thore Is only one V

Manufac

he Turbine
1. That gives the greatest power per dianleter and bas the smatlest percentage of

Il. Whase tests have been made in the I-olybkc tcsting flume, wvitli a record ex-
cecding 8o par cent. at lcss than full gate, the largcst whcels averaging marc
than So per cent. from haif ta full gate.

Ill. That wvill give yots the largest return for your expcnditurc ; in othcr words,
compare the horse power with the price.

Jheel which tills the above specifications. It Is the

['OORXIO[CK TURBINE
:tured by . . . S. MORGAN SMITH CO., York, Pa., U.S.A.

Shows at a glance the total output of
the Station.

A Record ta keep on file.
A chaque an the Switchboard Attendant.
As ane well-known Mlanager put it :

"No Station Cao Afard ta bil Wilout One."
I*o09 PAIRTICW.ARS AImRESS-

THIE MARTIN AU1'OMATIC RECORDER & REGISTER CO0.
Cils. J.AiUs. Maisagmr AGENTS WANTED 12-14-16 Maru Si.. iMMILTON, GAN.

IIaemention the ELECTRICAL Ninvs wli.n corresponding witli advergisers.

rî~.EI ONcOFFICE, MAIN 3239.

ReE.
TELEI'IONE, ORDER DEIVr. MAIIN 2949.

T PRINGLE
DEALER IN

Electrical Apparatus

ilotel andHfouse Annunelatoms
Automatie Set Back Annunelatorc

Supplies
Wood an

'769 Craig: St-reet

~MONTREAL

id Iron Box Relis.

LIN~F, HOIYSEU &Iz]L STTPPLIE



.CAN4AI1AI HBLETRICRL NEWSJil,90

ELEOTRICÂL SUPPLIES
(a.-lvinizecd 'l'cicgramph \'Viî*, 1,I1)s1)ilor nî:<>îze TIciC.

gph\,Viic, Subniarinc andi Aial Cablcs.
W ir RcIopCs anid Special Elevator Ropes.

Jack & Robertson

- uatfo loi ard Work. .

Kontreal

Northey Gas o
Gasoline Engine

Supplies a smootb running, cot)tinuous,.easily-con-
trolled form of power, essential to the operating of
electrical macbinery. It is extrernely simple iii con-
struction aud s0 easily run that it requires no attention
for hours at a time. Its handiness and convenience
make it speciallyuseful in the case of Isolated Plants,
sucb as that in a gentleman's residence or small town.

sont for lnImf,àaoa.

N ORTHEY MFC. 0009 LI'0MITED - TOONTO

If its a-'qw.

PItflurg TrdnsorwBr
TYPE 6K99

it is without an equal, and you cail
Save Moncy by buying. WHY?

Our Catalogue B tells why-
WvC gîvie it away.

We keep everyitiingI electric.-l.

.. JOHN-Ï
708 and 710 Craig S-t.

F0On IV[ AN
Iv~YCNTRE~ALd

BOILER FEED ffAIIR PURIFYINQ SYSTEM

JORIN MVcDOC1GAL.L - Galedonlan Iron Works, MONTREIiL. QUE.

Jilly, 1900



CANADIAN

ELECTRICAL NEWS
AND

ENGINEERING JOURNAL

Vo:». X. JULY, 1900 NO- 7.

THE IMPERIAL ELECTRIC LIGHT COMPANY.
*rhe origin of the Imperial El1ectric Light Compamiy,

ariNMontrcal, dattes from the spring of the year %892,
w~lien Mr. lsrael Charbonneau installed a small dynamo
in his saw miii. 1le afterwards accepted Mr. Jos. E.

1>M11ERSAI. ELEcTitte LiUHT Co.-ViEW w OF BJlLI>1t465.

Pare as a partner to assist him in pramoting the*busi-
ilcss7 oi clectric lighting in St. Jean l3aptist village,
then a suburb of Montreal, but at present one afi ts
iliost pramising wvards. Latter these two gentlemen
wcre joined by three others, Messrs. Jas. Girard, Da-
mien Lalonde and Joseph Lalonde, and the bu5iness
%vas cxtcnded towvards the central part oi the city.
About the manth ai March, 1893, a company was or-
gani?.ed ta take over the assets and liabilities ai the
ahiove mentioncd ca-partnership, and the St. jean Bap-
tiste Electric Company came into existence. On the
first of J une, 1896, the campany was re-organized by
the laite laon. Loauis Tourville, and letters patent were
granted an June 19th, 1896, incarporating "«La Com-
pagnie (le Lurnierc E*lcctrique lmpcriale," with a capital
oi S2oo,oco. Nlessrs. J. NI. Fortier, Arthur Caron,
lion. Louis Tourville, Onesime Marin, N. P., and
Rodolphe Tourville wcrc the pravisional directors.
Since that time some changes have accurred in the
board iromn death and ather causes, and the present
directarate is comprised ai Messrs. Victor Morin, N. P.
president ; Rodalphe Tourville, vice-president ; E. J.
Chapleau, treasuirer; S. Z. Leboeuf and Dr. E.P. Chag-
non, directors. The buildings as shown in Fig. i, have

irantage ai 184 feet and a depth ai 94 feet, and are
built ai brick and stozie. Previaus ta enterirîg the
works the attention ai the visitor is directed ta an in-
clined .îlley leading directly in front of the bailers,
whicli is the means ai dumping coal ta the firemen,
and which at the sanie time enables the company ta

keep ami accurate record ofithe fuel used, by the employ-
ment of a Fairbank'ç scale. A portion of the space in
this ailey is occupied by a tank, 40 x 15 x 10 feet, of a
capacity of nearly 30,000 galions of water. This tank
is kept well filed by means ai an artesian weIl 2,35 lcet
deep. This well, the woik of Mr. WVallace Bell, of
Montreai, provides a very cconomical watcr supply.
The Nortliey punip uscd in connection, hans a capacity
of 3000 gallons per hour, this supply ai water being
sufficient for steam and condcnsing puirposes.

A chiminey 134 feet high fromi the grounid level, serves
three FHeine hoilers, two of 250, h. p. and onc t.îo h. p.,
making a total capacity ai 65o h. p. Tiiese boilers
were built by the Geo. l3rush Boouer Wurks, oi àMon-
treal. Two Worthington steam puimps are uscd ta feed
the boilers, and there is a heater also, ta be uscd when
running ane of the high speed engines. lit the engine
roomn is faund a B3rown Cross Compounid engine ai Soo
lh.p., buiît with an attached direct-jet condenser. This
engine was built by the PoIson Iran Warks Co., aof Tor-
onto, its fly wheel is 24,1' feet in diameter, and its speed
is 68 revalutions per minute. The driving suait aper-
ates 32o revolutions per minute, and is connected ta
the fly wheel by a belt 46 inches wide and 1.31 icet long,
which cast S1,4o0. To the leit af the large engine is
seen twa small engines, ane 135 bi. p. Leonard Bail
Compmund, and the other a 8a h. p. Leonard autamatic,
the pulley af which travels lit 300 révolutions per min-

IMPERIAL F.LECTrRic Lic.smr Co.-1oi..R Roo?..

utc. The main shaft, whicb was made by Messrs.
Miller Bras. & Toms, ai Montreal, is cannected ta the
abave mentioned three engines, and to three dynamos,
and is easily controllcd by Hill's friction clutches.

Twa Westinghouse dynamos, 150 k. w., 2000 volts,
ute, supply single phase current ta a large number ai
7200 alternations, aperating at 730 revolutians Per Min-
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f»uNIo9iers. Thiere are îwo WVestinghoubc exciters
attaîched to the dynamos , these operate ait 2 150 revol.
uti'nns pier minute. Tiiere is also a tlurd dynamo,

li 9itotAi. E.acTrati LtCi9Ii'r.O.-s00 81.1-. 1IAtow.% CtOSS Co-NtMUxn

with exciter of General Electric Company's make.
A squcleton switchboard (Figure 5), containinig
ail the rcquired instruments, including three
1. R. regulators made by thie Canadian General Electric
Company, Peterborough, provides thc means of dis-
tributing the current, which is b>' a system of five cir-
cuits. A battery of tour bigh voltage transformiers
serves to reduce frOm 5ooo to 3400 volts the current
supplied this company by the Lachine Rapids Hydraulic
and Land Company. This set of transformers repre-
çents a total capacity of aooo h.p., three.quarters of
which ks at present used by the company.

There is an alarm gong, a complete tool and testing
room, also the finest paîtrai service wagon in Montreal.

Tht Imperial Electric Light Company bas entered in-
to a contract with the Lachine Rapids Hydraulic and
Land Company, by which it will be supplîed with cur-
rent by the latter company for the next eightyears, and
as means of precaution bad their squeleton switchboard
built to receive either Lachine Rapids water power cur-
rent or steani power current. The business of the com-
pany is confined almo3t exclutively to stores, offices and
places ofbusiness, the company having given no atten-
tion to the lighting of residences and public institutions.

The company is under the able management of Mr.

lp4rKlUt. EUaECTRIC LuAMIT CO-'smcîWKDYNAM'OS AND>
'QwircilîtoA.%x

Jules I3ourhonnierc, a portrait and sketch of whom ap-
pcared in our last issue, and whose portrait ks reproduced
on following page. 'ilr. l3ourbonnicre holcls the dual posi-

tion of manager and secretary.li a rct.uJtdJ
possesses a remarksible fondness for lierature. Iii hi%
residence will be louind an uip-to-date library anîd a âtrap-

book room of the contents of whicli lie mia
justly fcel proud. In the management (if i
plant he hais a reliable assistant in Mr. Alfred
Lepage, superintendent, whosc portrait
appeurs lierewith.

The coînpany owII several tdnenient IIousCs

adjacent to tlîeir works,, tiiese bcing O.-
cupied by enmployecs.

TREATMENT 0F DRIVING BELTS.
TuEi WVerkmeister Zeitung gi'. es direction%

on the hest treatment of driving beîts, wlîuse
faiultless working is of greait importance iii
every factory. The gooci drawving tif a belt
increa-àes with the friction hetween beIt and

0 NIS pulley. Hence itis obviotns hat thlebelit mst
surround as large a portion of thie pulley ais

possible. For this reason crossed belts always pull
bctter than open ones. If in tiny waiy practicable, open
beits should cover at least almost hall the pullcy. If

IMPERIIAL ELKCTitic LiGlIT CO.-SWTCIIIIOARD.

the circumference of one pulley be ver>' small iii propor-
tion to the other, thus allowing the belt to cover onl>' a
small portion of the smaller pulle>', a sliding of the belt

frequently takes place, especially if the
distance between the two pulcys be sliglit.

It is plain, continues the Werkmeister
Zietung, that a slow running of the engine
makes a strong stretching of the beits
necessary. For this reason a tightening-
pulley is frequently placed suidway betwcen
the two pulle>5, so as to avoid a repeaatcd
resewing.

If a large powver is to bc trauîsmiitted
at littie velocit>', a broader beIt should lie
employed than would bc neccssaîry with
greater velocity, or eIse two belts aire
made to run on top of each other. If one
does flot care to tighteni the hoîts still
more or use one of the laîny beIt lubri-
cants, the best rnakeshift is to cover the
pulle>' with sait clotb. This is donc by

)9STOtIBUTINr. cutting the sait clotb so exactly that it is
difficult to get it on the pulley. I3y thor-

oughly moistening the sait cloth on the pulley witli warmi
water it clings more closely ta the pulley, as the wvatcr
causes it to shrink. It is still more practical in the long

CANADIAN BLIEU-CRICALi riEWS jtàly, irffl
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ru tit Io ix, instead of ca,îi as, al feather ,ittip af correspond-
ntg breadtli an tic middle of the pulley, by lîaving a icw
fiales bored into Uic rin i ich pullcy wdîicli are tiglitly
filled up with wooden wcedges, iii order ta bc able ta mmii
tîte strip af leather an it. Thtis process is said ta have
praved uiselul %itlî ardin.try proportion ai the sii.e af ile
heit ta the ctet oi power ta be transihited. If al is
unavailinig, tlie belt is tua weak aînd mutst be replaccd

IR.Jm.mF llOttRI;ONSSIERE,

by a broader or double belt. 0f great advantage in

cases are the woodcn belt pulleys, whicb increase the
driving power.

STANDARD RULES.
The committee an standard rules submitted the fol.

lowing report at the recent convention ai the National
Electric Lighit Association

"VYour camimittee has continuied theý saile fine ai
palicy during the past year as heretalore, vîz., ta dis-
cauntenance any changes in the National Code oi Rules
not absalutely necessary ; but witb the marcb af im-
provement in Ille electrical field santie changes therein
and additions thereto have been iaunid necessary since
the issue ai 1 8t)7 Mlany ai tîme changes made werc
suggested by the chairman af your commitee, and
athers receivcd bis approval. The policy beretofore
pursued by the insurance organizations ai sweeping out
ai existence thousands ai dollars' wortm ai niaterial tbat
had been used proviously witm the sanction ai insurance
inspectors lias been abandoned, and, while new and
better devices and material are substitutedt, an oppar-
tunity is offered the manufacturer, dealer, contractor
and station manager to self and use the material anzi
fixtures on their hands.

"lThe thickness of inherior conduit, lincd or unlined,
bas been establishcd, and commercial gas-pipe taken as
the standard.

61 V catherproof' %vire, -:o called, is taboocd for in-
terior construction unless covered with a slow-burning
niaterial.

IlA standard ai thickness af insulatian on wire, aiter
a conférence with the manufactuirers, bas been estab-
lished.

IThe mticb-vexed question ai the proper distance
between fuse terminais bas ien'determined, as well as
the distance betwccn fuse etals ai opposite polarity.

Stwitches arc naw being standardi,.ed as tu the prupcr
breaking distance betwceni potes, etc.

IlThe rides have been changed so as ta permit the
ruinning ot tvo, more .small matars in series multiple or
multiple on constant-potential circuits.

IRubber insulation is not rîow insisted on for flexible-
cord pendants iii dry places, but an clastic slow-burning
material mlay be tused.

Rule 40 bias been su amcended as ta permit iii dry
places the use u.« a slow.buirnisig insulation similar ta
what bas beeti knaown in the past as ' Underwriters.'

ACCIDENTS TO STEAM BOILERS IN FRANCE.
The B3ritish Institute of Civil Engineers gives, Ii

Foreign Abstracts, ain interesting tahulated rcsumei,
taken froni the ohlicial reports, of the wliole of the acci-
dents occurring ta steami boilers% iii France dfuring the
year s896. The information given canîprises the date
and situation af the accident, details (if caci huiler, the
circunistances attending tlîe accident, and the conse-
quences and presunied cause of encli accident.

In 18 cases defective design and workmanship was
the cause of the accident, tile principal deiects being-
i, part-ý made inaccessible to complete inspection ; 2,
tubes ai taa large diameter and too thin ; 3, copper fire-
box ahove the level of the water, and unprovided with
saiety appliances ; 4, copper of too thin a gauge ; 5,
fire-door opening~ toa wcak; 6, supply pipes not provid.
cd with expansion j'iints ; 7, staybolts badly made ; 8,
cast iran parts ai bad design or sul'ject ta unequal ex-
pansion ; 9, plates ai two low a grade for the strains ho
which they wvere submitted.

Defective maintenance was the causse af 14 accidents
through-:, corrosion ai plates and other parts ; 2,
wear and deteriaration af brass smake-tubes ; 3, wcar
and defective repair ai -i copper ire-box; 4, ovel-strain-
ing of a staybolt ; 5, defective making ai joints.

Careless working catised ig accidents, viz., iii five
cases through shortness of w:îter, and iii seven Cases

Sa1,vrintcndcgbi 1rn1,etjal f.icctric iglit (ýoisiluqy.

through want of cleaning ; in ane case througli ant
excess ai pressure, and iii twa caises thrbugh tughtening
joints while under steam. In five cases the causes ai
the explosion were nat ascertained.

Further tables classify the accidents according ta-s,
the class ai work for which the boiler was employed ; 2,
the type ai bailer ; 3, the presumed cause ai the acci-
dent. The total number ai accidents dealt with Was 44,
whicli rzsulted in injuries ta 25 nmen and death ta 16.

GANAIDIA4% BIIECTIRICRL, NEWSJuly, 1900
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ORNIONI> IlIGMAN. Chut of Electekcai Inspection Depsnisent, Ottawa.
A. Il. SM ITiI, Suiçrlntendent G. N. W. leegmail Co.. Toronto.

GEORGE LACK. G.N.W Telegraph Co.. Hfamilton. Ont.
D. R. STREiZT. Ottaswa Electuic Cc.. Otmawa. Ont.

A. SANGSTFR. Sheerroke Gtsand Rlec*rt Uight Coiý Sherbrooke, tQue.
j F Il WYSE. Ilrapt(ori Elotrk &Operaming Cmi. lirantforJ. Ont.

Bt. F. REESOR. Manager Elecitl gbt Co,. Undss>.. Ont.
W. IL. IIROWNE, Manager Royal Electrie Comnpany, Muntrral.

MARITIME ELECTRICAL ASSOCIATION.
Prldeatt F. A. IIUN»ESS. Mari. latifax Elec. Tramway Co. H Ialifa, N. S
Yice.Pretdern. P. R.CQflWIIT. Ciy Electriclan.
SemrtMr.Tr"asrer. Ç.AM A ILTON ..

ONTARIO A&WSCIATION 0F STATIONARY
. ENGINEERS.

aidecnt, O. P. ST. JOIIN. . Toronto.
V'ke-Pretidesst. TîIOS. ELLIOIT, Hanmilton
Registrarr J. G. BAIN. s . mi okslAe.Trnô
Treuurer A M. WICKINS . oonto).
Soiidtoe li CARSCALLEhI. ïifultors.
TOROifTO -«. P. Si. John. A. Mi. Wikens. A. E. EuIkins, J. G. lBain. F.

Donaldino.
IIAMILTrON -Rot)L Mati. flan Eiiioct
IIRANTI'ORI>-A. Aines, care IPaîterso & Sons.
LON DON- F. G. M;kdeIL
O1TAWA-Thcma %%eahey.
htafo.mation rding examinamons adi bc furnuiesl on application te an

mejaber cfeh. Dmxs

CANADIAN ASSOCIAT!ON 0F STATIONARY
ENGINEERS.

ittcutlva COMSMTTEXt.
Pre.ient, R. C. PFTTIREW. lianilion Ont
V'k.PeUdent. G. CIOORING; . Toronto.bris.
Secuamy. A. M. WICKENS . Tcooto, Ont.
Treasur.~ CHAS. MOSELEY. Toronto Ont.
Condmctoe. W. OELSCliLAtG£R, 11crIii. <Snm.
Doce Keeqer, WILLIAM IF.AR. . . )geden. Ont

*rhIE recent incrcasc in thc price 09 "oIt
Con, of Fuel. doat witî flice consecjuent proportomînte

încrcasc in the import duty, lias proved
al serious itemi in the cxpensc îîct.oîtnt of large power
users. The Toronto LeI&tric Light Company, who
burn somcething like Oo,cooo tonis of coal per asitmîn,
propose to avoid tlîk serionîs extra eiipensc b) ituport-
ing iii their owti vessels direct frocît the mines a species
of liard coal or culni, %vhicli, wlien hurneil witli a pro-
portion of soft coal, gives resttlts nlîîîost cqtîal to tiiose
to bc obtained by tlsitng soft coal alone. Thîis flic],
besides being cheaper ici price, is 1101 scîbject to the ira-
port duty of 25 cents pet ton, wbhicl of itstf s a ilb
stantial iteeli.

Recotdlngt Watt. Ixi a paper presented to tîme Northi-
eters on WVestern Electrical Association on juste

Switchbburds. a6th, MIr. W. WVorthî Ilcaî points out
the advantage!, of îtsing recording n~attrncters, on
switclîboards. Tliese miay bie briefly statcd tlîus . i
Knowving the actual output of bis station, the manager
can intelligently pîîrchase and test tîte quality of bis
fuel). 2. A Chîeck is îîfforded upon the wvork of the ire-
miln, wlîose carelessness or inernicicency calînot bc laid
to the poor qunlity of thc fuel. 3. The given amount
of current Il-aving the stvitchboard bcing known, it lie-
cornes possible for the station manager tu tell if lus
current is wvasted in motors, transformers, lamps or
wvire connections.

The DoAgP Te(epbone which rccently appeared
T C omg pn Ini the daily press stating that a protest

Ilad been reccived b>' tlîe.City Council
from MIr. J. A. icbltmrtry, representing the Dodge Tele.
phione Company, against the renewal of the agreetiient
with %ie Ileil Telephone Company, served as a remninder
tu the public tîtat the plans of the Dodge Company for the
supply of a chcap and efficienît telephone service to the
citizens of Toronto appear to bic miaterializing very
slotvly. Mr. McMtrtry, in lus communication to the
Counc 1, mtates that lie will sourn be in a position to makie
a priposition to the city. Ini common with other
citizens wc await tlie carly fîmfilment of this promise. If
the Dodge leleplione systemi is ail that ils promoters
claini it tu be its appearance will be wclcomed min a
more tangible form than it lias yct assumned.

1I. vicev of the rapid developmient of
Gts) lntine Teste. iron production worlcs in Canada, in-

terest attaches to recent tests in
I3elgiurn of a gas engine of tlîe Delaware- Debou l evil le
type, supplied witli gas dircctly from the blast furnaces.
The engine was specially dcsigned to operate in this
maznner, the cylinider being unaffected by the residuuni
of dast iii the gas aller itl iad been cleatîsud by being
passed through depositing chambrse. Specineils of tle
gas taken front lime 10 limie were subnuitted to calori-
metric test. The speed of the engitie during first test
V-11iZd frOrn 92.48 tu 94 t.p.îw., and the number o! ad-
missions wvas exactly haîf the revoltîtions. Calculation
showed that the thermal ernicicncy wvas 27-11 per cent.;
that is, tbis figure represcnted tlîe ratio betweetî the
heat turned into work and the heat available for work.
The net efficiency or the ratio between the work a e
brake and that of the hieat in the gas consumed varied
from îg.86 10 22 per cent., a figure much higher than
it is possible to obtain with the steam engine. At full
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lond the thermal ilicicnicy was betwceen 2,*). 2j gind 27. i6
Ver cent , and the net elliciency betwcen .20.44 andi 12
per cent. l'lie îîîeclîanicat efficktncy of the nmacine wvis

7.1 rer MIS. ait ha-it loati andi 81 per cent. ait fuit loatt. On
the 'zecondi test, the thernial eilicicY Wa~s 27.34 tend
27 ln 'i theI. tlcet eflicicncy 20.60 anCI 22- 17 pet cent.
of the total lienît -'auppliei .2c, per cent. ivas converteti
intJ wVork, 5î2 per cent. passed aîway iii circulating
waîktcr, ainti 20 per ceint. ili flic exhinst. *Fli consunîip-
lion of gais varieti front 31.13 cubic nmetor2 t0 31-517)
cubic nieters per horse-power tiaur.

V Potlrt f Tiin constantly increasing numnber of
PopiaityOh auîtomnobiles and locomobiles to bc scen

j on the straets of Toronto may wvc pre-

s arbctak stnil evidence of the growing

twa large slîowrooîîîs on tle principal tlîoroughfares
akso wvitniesses Io the oncoming of the horseless 'age.
Stili aniotiier indication ins this direction is the adoption
hy the post office department of automnobiles for the
delivery and collection of nmai1 niatter fromi the trains
andi brandli post offices ta tie gencral post office. Elec-
tricity, gasoline andi steani are ail in evidence as the
prapelliîîg power for tiiese vehlicles, and it remains ta bc
'acen wlîach metiioti will ultignately gain the ascendency.
It wilI proliab1y bo fouti tient each lias aitvantagos for
particular duties anti circunistanctes.

TheCaadanBhibit'riiL reoutces of Canada, ard particu-
ait theimperiai larly of tlîe province of Oa.iario, are by

lenstitmte. 11o mntias properiy or creditably repre-

sented b>' the exhibit at tho Iniperial Institute lin London.
The visitor %vould be inucli more favorably imspresseti
if the exîtibits of the various provinces w4ere placeti
side b>' side, insteati of on différent floors. The presenit
arrangeament doe!, nat convey the idea that Canada
is ane Domîinionî, but radier that it consis of a. number
of separaîte provinces having littie or no connoction

Svitlle ane anlotler. Tl'le cxlîibit sliould be arrangeti ini
compact Surin like thant of Australia. As ta, tlîe chair-
acter af the exhibit, and more particulacly that of the
province of Ontario, the richest andi most important af
of thic prov~inces, there i gooti grounti for comtplainit.
One %vould suppose frin the numnerous views of Niag-
aira Faîlls plaîceti about the walls, that this great natural
phienonienosi %vas tlie one disîinguishing characteristic
of the province of Ontario, wvhile the speciniens of la-
dianl work are well. calculaîtet ta, confirtre the idea, aI-
ready ta prevalent ii tlie nlis of sorte of the peoplo of
Crent Britain, thaît Canada is a svild and uncivilizod
country. Ontario is known on tlîis side of the Atlantic
-is a fruit-growing province, and the quality of its pro-
iuîction ins this lino is nat excelleti by those of any
otlîer country. la viesv of this tact, it is extremely
humuiliatiing ta a Canadian to observe that the jars con-
taining sanmples of Canadiani fruit shawn ia this exhibit
have apparently siot been reilleti durir.g the last decade.
%Vhat svas once fruit might now, judging front appear-
ance, ho almrost any other substance tender the sein.
There is also displayed a viev of the Toron; Indus-
trial Exhibition of date the year 1885, wl. -h, of course,
conveys a totally inadequate idea ai the t.saracter and
extent oi the Exhibition of to-day. WVe would suggest
that ail relics such as ibis andi the photograph of the
ruins of Fort Erie, might svotl bo thrown out oi the ex-
hibit, and imoderît views of our principal cities anti in-

dustries subslituted, %o that visitons would ba giv.en aue
approxiniately fair idea of tle kinti af couatry Lanada
15, the extent ai îts develapient, andi ils aitvantaiges is
a place of rosideîicc aind buîsiness etiterprise. nie Lain-
atdia,î Pa.cifc Rap.hwny ýihos sanie excellent views ai
hiarve-sig in Maînitoba. Thiese aire %sell calciîlateil ta,
niake a faivorable iîîipressioi tipon. înteîtiînig ernîigraînts.
There is aislo aimi excellent geolagical mail ai Ontario
coîîtaîiîiîg nl laîrge aingiai i informaition witlî regard
ta thc population aund resasirces ofI dît praviiîce. Ticre
;& ai Lfdrly goati esitibit ai bii!diiig %toiles ;md iairbles,
also of~.~twos Otiier fenturcs eqîîally valuam.b!e
îîlij'nt be tiddt!,' sa a% ta convey ta v;sitors i proper
idea af flie counatry andi its resources. The etîtire ex-
liibit shauld eitlier be rearrangeti, inîproveti, and
brotîglît up-t, -daite, or entirely donce :iw:y witl.

Tîit E.,x(ectiive of the CaînadinîsMmii
The Proposeit

Dominimon Exhition. faclurers, A~ssociaiiion hie beeti cati-
sideriiîg tlîc question ai tîte advisability

af holding i IDominion Exhibition iii Toronto next yeaîr.
The opinion af the nuembllers ai thtc Associatian liais been
asked as ta whether tue Associationi %houti go beyond
this andi make an exîtibit in the Pan-Aîîîericasn exhibi-
tion to be helti in ltffalo. The consensus of opinioni
seems ta be tisal, if the project for a D)omnion Lxlîîbitioîi
is gorge on wvith, na attompt slioult bc niade ta exhibit
at B3uffalo. This apiniaon scias wcll founided. If
a Dominion exhibitionî is uîitiertaken andi cairrieti out
an -a creditable scale, it ivill siîfhcaently tax the etiergies
ai the Association. Il nîîst alsa bc borne in niid ttat
the possibility ai findiîg a mîarket iii the Unitedi Stets
for Carnadian manufactures is cxtrernely simali, seeing
tlîat tlîe Unitedi haive îîosv ai aver-praduction
in 1nlcost ail linies aio manufacture, andt sire lookiîîg
fo. ûutiets in iorcign îî;arkets for tlîeir surplus gooJs.
WVe have feit for .several years pzmt Sisal:t lIe holding at
anl Exhibition iii Toronto, an suîcl a scale as ta attract
vîsitars fram ait parts of the D)ominion :hoîîld be pro-
ductive ai niticti-gooti, andi if the aittenîpit i!; ta lie miade
it might ais iveli be next year ais any ailier tigne. Theiî
Exhibition at Buffalo ivoult iot be likely ta interfère %vigil
its 'aquccess, but on the contrary might addt ta it, m, Minie
ai the visitors ta tîte laîrger exhîibitionî nliglît bu disýposecl
ta visit Toronto ailso. Speaking gencrally, il svonld
scee as though tlîe E xhibitioni idea ks likely ta be carrieti
ta an extent which will eveiîîualiy tieprive itaof aiv
novelty or usefulness. We observe tduat au tlîe lîels
af tbc, Buffala E xhibition is ta cogne anatiier anc at St.
1.,uis, preparatians for wlîicii are already in pragress.
There is also ta bc anc helti next year in Glasgow. 'f
Canada is ta haîve an Exhibition on a naitionial sc.,!e, it
would be ais weil ta lsîunch the enterprise -»- once, su
that ive may not camne in ait the tail of '.ie procession.

At the last regmtar mmeeing of ilie E.gmer~Cimb of Toronito,
acua.îian took place, led hy Mr- James NlcDotig. 11, C. E., o

"Freighi Traffic oui Caiil Smbumrbîm Tr.ttmmw.y4m.
The only tender rccieavd by the cmî> or Toronto fair cectrm

lIgiîing %vas gaa ore lie presmL es ons r.#tors, elie Toronto 1El*ectris;
Mgmi Conmp;miîy,. The cnimpamy aller, imi lime eî'enî of mime lire.snt
commract hmŽimg reiieweti for fie year-4, go 1,rovide time service ai
$71i.90 pecr hanp, ptr ye«tr. amnd for a test ycars' comiraci te $65-70

stabniiiicd hytlime Kisomiiaîdnei Cammpany for ilie Kmisosm
inicandesacent liglî ai $go lier year. Trie cummmmîui have emmm1mkyeul
Mr. Cs. I. Rzoebruigli, of eh(me EIcîtrkiL Departniemi of elle Seimool
ai Practicai Science, 10 icst ami report taliomn ime comparative
iilltimmnaiing power of lime ,im.%is liglmu t% comiomarcd wich lm tir
time cecric lanips ,mow in ue.

jttly, igtio CANADIAN r:liECTRIGA.là tj]BWb
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THE SHAWINIGAN WATER AND POWER
COMPANY.

'l'li followin.. ie'cription of the extent 0l ihe pro.
iloseti OpeI:Iein Of the M10% e conmpati) and of the hî -
draulie worki iii conaection witî tlle extensive plant

wvlîieli tl 1 jroposu 10 inîtalla:t Shaîwinigan Falls, ks
*ti%t r;ltedl f roia recent issute (if' the Engineering Record.

tIlle luwest knowln water, ce un .iÇttr .illou~ing a

liberai proportion of the flow for Ille C-arr inlg

awa) of Çrazl.U or anLhor kce tdLaiîjfl« the %%inter.

As hic ow %%;lir in tis rgion uinortumi.îte1% octar..

ii tlle w~inter %onc iio a of t his kind liî., to bu

miade. On ing to the l.tî-k of r.iiro.tilotiin~tot
tiiese dtŽsirabic properties have laut f.tllow,. but the

VIFV OF THE lIW5aA FALI.S.

A~t a"Iater date partkîuIars %viii Ilso lie given of tlle elcc-
trica-l plant.

'l'le Si. Mauirice River is a streain draining a8,ooo
square mies of liravily tînibered countîry on the north
side of Ille St. Lawrence River, into whlici i h elnîpties at
thie cit vd Tlirec iverI situatcd about ha.lf-wa.y bc-
t weeni U>uebhtc ..uId M traItlle distance te citlier- of

opening of the Great Nortiicrn Railiway of Canada,
which wli give the best of thiîen direct coinmuitnication
%with Quebcc, 1'%ontreaI and Ottawa, and thus opeun
them ta the wvorid, bas niade thcir commercial dcveiop-
ment feasible. The city of Threc Rivers is open to
ocean navigation for cight nonths% in the year, and it i
not improbable that at no other se-iport iti the ivorid is

0IW F TIRE I0WEtIIOUSE

thieNe citie'. lieitîg .>o) iles. Abolit 15 mîies hack froi
the St. i.~e. ilil river, in breakssng îiirotugi the
1.atrenti;uî his. tonus, ili a disinticc of ui ilc a

tîuanîhclr %Il tahi' anid raptds. whichlvth Ille heavy flow
Of watcr otinui.are capable of dcvelopricnt inb
Itlwcr ni a very low capital tuisi. A nminimîum of

.~uoo i~.scpocrcat ieh developcd here at

titere a power of such tiîagtiittde viîiiini a raIditis or ~
imilcsç. A portion of titis power lia% ;lrcady heen de-

vecioped nt Grand Nlerc, distant 30, riflcs fronti Thîc
Rivcrs, wherc it is utiiized tinder a iiead of I;o Ici iuî
the operation of a pulp and paper tili, liaving a capa-
City of 1oo tons of palier and 50 tons of puip daiiy.

Tiîc nost important power ioctîion, liiwvvr, is thlat
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ai I.wiia Falls, a cascade fîaving a tati of i ..0 feet
in a %en~ ,hort diistance. *rite normal flow of the river
at this point i% 2,4,000 cuhbic feet pier second. and ioo,-
oo lÎorse-pu~er cati bie de% elopcd and titilized at thc
very Iowcst iwater. *rite sliniig.i Miater & Powver
Coiipan) lias au uire.d the wVhole of this power froin
the GoLverniiienIt, and is dce'cloping it on a large scale.

muile in Icngthi, wi'tli a %vmtlî troin tioo ti 1.0oo leet.
Thtis ridge, along u~llicih the railnét.î i., Lar ied, %vas
origisnally only 5 or 6 feci wide o Oto p iii places, f'alling
aNway wvitl siopes of 1 . to 1 on11 ecd %ide, and altfiougi
fornied of niothing but Nute Clay lias %% ltlloott the pres-
mire of water coimîng %vithmn 2o) feut of the cresi ai high
wliter, the distance througýh the sectionî tt the ralge

___________________~'À.4

- 7 -i-. *

-- 3 ,.f: *PLAN

It bias acquircd largc tracts of land in the vicinity, huilt
a standard gtiage branch 4,1, miles lontr tbrouigl rougb
cotiniry to the Great, Norîlîern Raiwa, ith sidings,
turnitable anîd terminal facilities, and hias been working
ihrougliout the past winter on anr initial development of
.,o,ooo hîorse-power witlî a hecad-race and intakce of
sufficient capacity for extension to 6o,ooo horse-power.
A uown site lias beeti laid oui, and its improvemients

AND PROFILE OF TUIe'WORKS OF SHAWINIGAN
WATM &.PýWKR C03Ii'ANy.

front watcr to air hein- lot <n er 6L) (cet. Borings.
taketi for a1 deptih of 8o féet, beiowv wauer durioeg the
past winter show nothing Ibtt bitie clay. *rhis baili was,
howcvcr, being carried away slowly by ercosion, antd ,iutst
at someftutre dateh-bave brokenitlîrouigli. A fter building
the railway along the ridge tlie h;nk lias hîcen îlîorots-llv
rip-rapped ivitli loose -,toile fron t ie e\catvationi iii tic
head-race, thus obviating all danger of îliis kind.

IROSIO~.Eti) ROVI'Tt FOR TRLSO NEtO . 1 0 '1OTRE..l-

projcctcd, and the population now nusnîbers ovcr 2,500.
The natural conformation of the grotind in ibe vicin-

ity of tbe FaIli is ý;nnîcliat remarkable. A narrow
ridge or liogback, of clay formation exîends out as a
pcnirisula scparating two bays of the river fornîing the
uppcr and lover lcvcls of the FallN, betwccn whicb
thcre is a dlrop of i.jo feci. A~ small strenni, callcd the
Shawinigan Rivcr, falling. into tbe Towcr bay, cares
ibis pcninsuila still furtber b.%ck, niaking it riearly a

Towvard the uipper corner of Ille hay UIl wvater s oif con-
siderable dcptl. affording facilitics for tic developnîieni
of an indcpcndent %vater povcr for a paper mili or other
large indîîstry. At the end of the bav towards Ille a!
the watcr is Nlîallow, wvith large 'aind biars whicb wotuld
rendur any devclopmnîiî nt ibat end exceedlingly ex\pen-
sive and trotubleso.nie Io niaittain.

j usi above UIl FalIs the river is civided, l'y a large
island, int twic clhanncls,ho(tii of whicb converge hall'
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tva> doivi the Faits. Thîe tiiiicd %%itcrb strike directly
into tlîe facc of a1 rock cliff and turn lit an angle of
about à110 degrecs to thecir course, forcing ilheir way
tlîroughi a narroiw gorge, iii wlîicl tlere ks a (trop Of 2j

fect, int tie lower bay.
,rie presenit deelopflent coniskts of «In intake canal

or lîcad-racc about i ,2oo feet long cut througli rock
froin a point just at the hcad of the l'alis and running
hack lit an angle Of 135 (cgree% %%itl ilue course of the
river, wiîlî a glance boomii to dcfllct floating debris zind
ice over tlie Falîs, tertilinating w ith a hecavy masonry
bulkhcad froin wliich blie wvater is carried in large steel
pensîocks tu the powver-hiouse below.

Thîis canal is funntel shaped for abouit 500 feet of its
lcngth at tic cutrance and beyond this has a width of
100 feet b>' a dcpth stiflicient to give 2o feet of water at
the lowvest known level.

The sides are fornied by the rnatural rock, above

stone for about haif its hceighit. A talus of grave] is to
be laid along the outstrcain side extending over to the
edge of the excavation. Ail bolting wvas donc wvitlî
,s-inchi rounid spikes driven into ý4-inch holes, bored
by a pnceurnatic boring machine.

At the end of this crib, ncxt the bulklîead, is placcd
an ice chute to carry off drift ice and tras1à from tlîe
racks, and the crib being 40 (cet Iligl at this point, is
3o feet widle. Cribwork was used along tlîk side of tlîe
canal so as to be easily rcmiovcd 'vhien the canal is
widcned and the bulkhead extendcd for additional pen-
stocks rcquired to dcvelop 6o,ooo horse-power.

The entrance to the head-race is protccted by a hcavy
glance boom in two sections, cach 22o (cet long, sup-
ported by two heavy crib piers ut the ends and by a
steel structure at the center. The cribvork piers are
30 x 3o fcet square by 26 fcet high, and are built of 12

X 12-inch pine face timbers, laid to 2-inch spaces, with

)O 9~QQ~Q-~
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wvhich îbcv Ire carried up to a height of I~o leet hy ,a
dry-stone wall on the righit hand side, on wçhich the
naîtiral grouinc is lîigh, and by a tiniber crib-work wing
dami on the lefi hnnd side. The dry w'all is built of heavy
stone withi vertical sîepped back, the face bcing butter-
cd !inchcs 10 a foot. This wall is froin 6 to 2o feet
higli. and is filied in bchind wvitlî loose smolle and gravel
as% - to bormi a rond along the bank of the hecad-race.

The crihwvork dami, i, fiei and 20 fci %ville and (rom
1 ( 10 2-; fect high, is built of 12 x i z-irch pine face
tibers%, laid , !iches apnrî. wvith io-inch round pine
cros%-ties Io fect aipart iii cadi course and st.iggercd in
aheirna.te courses, so as 10 iorni 5-foot pockets. and with
6-i,îcl flattening longtitudinal stringcts running ihrotîgh
the center. This dami is faccd with two layers of
dress-cd pine plank, -- inches thick. Both the face
iinîbers and %hcetings arc clo.%cly scribed to the rock,
a.nd tlîe dovetailing of the tics into the face timbers and
general ('î:tingz is of a spceior chara-.cler. The crib is
filled witlî -tone very clo.scly pnckcd and i,; backed wviih

Cg
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6-inch flattened cross-tics îo feetapart in eacb course,
staggered in alternate courses. They are faiced wvith
6-inch oak on the o'atstreani and upsîreami sides, and
each of them bas îwo elm mooring posîs 20 inches in
dianieter, cappcd with cast iron. The bottoni tinibers
-ire bolted down with 24 fox-bolts 1 1 inches in dinameter
running 5 (cet int the rock.

The steel bottomi pier consists of a bent of tivo
vertical posis, each made of a pair of i5-incli channels
:,S fect twvo inches long. These upriglits -are 2z feet
apart in the line of the boom, and are braccd with hori-
zontal and diagonal struts, and sway bracing iii cvery
direction, particularly, of course, in hc direction of

-pressure at right angles to the line of the boom, the
connections being mîade with gusset plates rivcîed be-
tween the webs of the channels. The bases of the bents
arc cach formed by two pairs of angles -:et up on con-
crcte picrs. Thest bases aire anchorcd dowvn with i -'
inch fox-bouts Io feet long, running 6 fectinio the rock
and liaving a cross picce to set mbt the concrete base

jtilv. loooGANADLAN ELIECTRICALk NEWS
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piers. lait-rouind rubbing pieces are providcd te allow
the boom to stide srnoothly up and down, and heavy
~.hackIes are provided to wvhiclî the boom chains will be
secuired.

'lhle boom is made in the form of a llowe truss, there
being two sections eaCli 220 feet lo11g, 4 feet deep and
to feet wvide. The face timbers are three courses of
12 X 12-îtlCh timbers with .3-incli platik laid solid be-
tween, diagenally, ferming the main~ bracing, the
counter-bracing bcing ferrned bY 4 x i 2-inch timbers on
cdgc spiked te the main bracing. The trass is divided
into to-foot panels and bolted with iron bolts 1,1/4 inches
to 1 Y4 inches in diarneter wvitlî plate wvashers. On the
outstream side the boom is faced with 3-inch' tamarack
plank laid Iongitudinally to take up the wear of the ice,
etc.

Heavy ring bolts are provided for securing the boom
to the mooring posts. *Fhe main anchorage for the
boom, however, %vill be xi4-inch steel chains secured to

A smootb face ini concrete will be formed by Iaying
3 inches Of 3 te 1 cernent mortar against the forms,
holding it in position by a light steel plate, then laying
up concrete and drawing the plate, ramming the whole
liglitly together after the heavy ramiming ef concrete is
completed.

The penstocks will be carried through the bulkhead
in slightly conical shape, being 9 feet 6 loches in dia-
mieter at the mouth by 8 feet 6 inches where they pro-
ject fromi concrete. There are six cf these large pen-
stocks, each of 5,000 horse-power capacity, and one of
3 teet 6 inches in diameter for the exciter wheels.

The danger ot collapse from atmospheric pressure
throughi sudden shutting ef the gates and the with-
drawal cf water f rom the pipes, is previded agaînst lby
having five vertical air pipes, z2 inches in diameter, ex-
tending up from the mouth of the pipes to the top -WE
the bulkchead behind the gates. Two cut-ofT rings are
placed on the outside cf pipe to set in the concrete.

Sectongl1 Elevctjori. -_
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heavy ring boits bedded in concrete in the river bottom.
Thcse. are placed SQ that the boom wiIl engage the
boom piers at ail heights of wvater and have a tenciency
te keep toward the niers. The chains; securcd from the
ring bolts te the piers give double safety against the
possihility of losing the boom.

The bulkchead is to be buiît of wvhat may be called
concrete rubble. The bottom- under the buikhcad is
solid rock, atnd on this wvili first bc laid a footing of

:.2:5 concrete extending 2j feet in front of the bulk-
head. On this' the steel rack framing, gate slides,
pipes, etc., wiIl be set up, and the concrete bulkhead
will then bc placcd. This is 12 feet wide on the bottom
by zS tcet %vide on the top, and the rnasonry is com-
posed of heavy blocks of stone laid with at least 12
inches of concreze betwecn, composed of i part zernent,
z parts of sand and 5 parts of fine broken mtont. Ail
stene must bc kcpt back à 2 inches frorn the face of the
bulkhead, and any stono sh îwing a face ef Over 4
square fcct niust bc kcpt back iS inchcs from the face.

The gates are ie feet high by zo34 feet wide, and are
bulit ef 56-inch plates on a framnewerk of zo-inch 1-
beams, and slide on steel vertical strips bearing on T-
bars riveted to channels bedded in the cencrete. They
are te be raised by pnieumnatic pressure frem the power-
house below, with preperly regulated pistons to avoid
any danger te the pipes threugh tee sudden opening or
closing of the gates. Each gate has a single shaft con-
nected te two rods running througb thc whole height
ef the gate, and is so made that on commen<.ing te
raise the gate a section z2 inches high separates f rem
the balance cf the gate, and allows the pensteck to fili
with water, after which the whole gate is lifted to-
gether. The pnieumnatic pistons are designed, hewever,
te open and close the g-ates under the total possible
pressure due te a head cf 40 feet.

The gate for the exciter pipe i'ç cf the samne design
but on a smaller scale.

In addition te the gates the pz-nstock entrances are
prptççted by stop logs formcd by xa-inch çhannel alidea
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ioto WhiClt 12 X 1 2-inCh tituber.- Cina be drapped in Case
oriecmcrgcncy.

The rack franiing is iornicd cof tresties nf 1-hcarns set
on oak strisigers heddcd in concrcfe in the bottom.
'Three fines of t s-iinch 1-beanis, running horizontally,
support the rack, which is laid on a batter of 3f iet
in fhlic hight of 29 flet and is formed by 3XM4 inchi
bar-, spaced at 2-inclîcs centres, witli thinîbles betwveen,
ici se;ctions' 3 (cet long- These sections are soparated,
and are supported o,î cass-iro,î blocks, boltcd ta the oak

- 3'Rank
12w1 k-P~'es * * FI
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sili, ai such a design that tie section cai bie renioveti
andi replaceti without the services ai a cliver. The
sections- are sccured at the top against averturning by
a hasp engaging in a staple spikcd ta the floaring cf the
rack platforni. Tihis platforni is set ta ect below the
top of the bulkhiead at a hieight wvhere the rack can be
raketi convcniently for a greater part oi the year.

Aiîother n.irrowv platforni is set level with the top ai
the bulkhecad. Thc ice chute previotisly mientioned
forai' a convenient nicans ai disposing cf ail trash
raketinî r:acks. whichi can ho worked alang the racks
andi into the chtet. A light glance boomi will be placeti

to the pipe and resting on concrete base piers. These
saddles are built of channels and angles, ivith gusset
plate connections. The angles on which the pipe rcsts
being curved ta fit the pipe. lThe bases ai tlic saddles
will bcefield down with i -inchi fox-hoits running through
the piers into the solid roýk. l'le saddles are dcsigned
ta rcceîve bolting anîd framing of waodei lîousing for
lte pipe. This housing is necessitated hy the extremie
cotd and wviIl alsa obviate trouble throughi expansion
and contraction due ta tlie changes ai temperature.
Anchar rods secured to angle connections on the pipe
and to fox-boits in the rock wvill couniteract the tendency
ta slide down hill.

Two of these pipes wUi run to the main powver-house
af the company whiere they will ecdi operate horizontal
double turbine units of 5,ooo horse-power with single
generator units at the saine capacily. The electrical
apparatus will bie supplied by the Westinîghouse Electric
& Manufacturing Company and the turbines by the 1. 1".
Morris Companiy, I'hilaidelpia.

The power.lîouse fouindations %vill ho of massive
rubble masonry iii cernent niortar anti concrete. The
wvalis will bie bult ofl stone, qupportîng steel roof trusses
and track hennis ta carry an electric travelling crane af
of Sa tons capacity.

The third pipe will be used by the Pittsburg Reduct-

JOINT- EW£'Z COFTER-DAU CRISS.
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in tic heati-race leading to the ice chute, so that no
flonting tichris will catie ag.iinst the racks. The height
of water fllating through the ice chute will lie regulateti
by stop logs nt the entrance.

Three of the large lienstocks. two of theni ý;oob ict
long and onle 6jo fct long, will bc laid nt once. They
will hc lap-jointcd on bath longitudinal andi girth seamts
at tipper enti, lap-jointed on the girth seanis andi
but-strap jointeti on the longitudinal scams at the
lowcr cend. The plate.% arc j 16 inch in thickness at the
upper endi andi 7-16 inch at the lowcr endi. Thc pipes~
wvill bc suliporteti on stcel udtitles 35 (cet apart, riveted

ion Comnpany in a separate power-housc, discharging
into the main tail-race. Two double turbine units of
z,500 horse-power with direct-curret generator on eütcli
end, of i,25o horse-power, will be installeti in its pawer-
bous3e, which will have niasonry foundations with brick
walls. and steel franiing for roof and travelling crane.

The Shawinigan Carbide Comipany. a conipatîv forni-
cd ta manufacture calcium carh"#de for the production af
acetylene gas , has leased i o.ooo horse-power with an
option on 20,000 horse-power atiditional. It will erect
works one mile f roni the power-housc along the mnain
line*of the railwav, its first building being a iio x c9oo-
foot structure, on a masonry faundatians.

General surveys for the preserit devclapmcnt wcre
canductei uder circunîstances ai grcat hardship dur-
ing the winters ofi Sc>; andtiS189, andi during the sum-
mer of i&» other extensive surveys wec carried out,
including those for an clectric railway to Threc Rivers
and tht location for the brandi Io the Cireat Narthern
Railway. The contract for the railway branch anîd
work, on the iret devclopnient, including excavation.
cribwork andi îasonry was -.warded on May ii, îS9q,
to thc WVarren-Scharf Asphaît Paving Conmpany cf New
Vork.

On May 2:,, î8qq, work %vas camnienceti by open;ng
ua wagon rond 2 3ý miles long into the Waî.~ork,
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on the excavation in the head-race aad the tail-race was
commenced about August a î8og,.tid lias been con-
tintied ever since. with the exception of about two
weeks lost throughi an abnor niaI floodi iii October.

The hecad-râce excavation %vas takeni out by 12 guycd
derricks, 5 5 -foot booms, six on each side of the cut,
set about 120 teet apart. These derricks, together
with spoil tracks, were set on top of the bank aboûit 40
feet above the finishced bottoni of the cut.

At the intake a temporary caffer-dam bad to be con-
structed. This 'vas comnienced about Septcmiber 15,
after the logs had passed down the river, and was plac-
ed in six wveeks' working time, beitng delayed about one
month by the flood before mentioned.

This coffer-dam is 640 ficet on the water line by an
extrenie height Of 30 leet, and was placed, witlîat acci-
dent ai any kind, in a murrent runining at fromn 3 ta i
miles per hour. It wvas placcd i5 teet away front the
limit of excavation, and extends right over ta the top of
the Falls. The sand and gravel. 5 ar 6 feet in depth ina
deep water, was first removed by means ai a 6.inch
centrifugal pump, set on a scow v ith separate boiler
and engine, and discharging into midstrearn. This
sand and grave] was thoroughly cleaned aff, sos as to
allow the cribs ta set on solid rock.

Tes cut off the current through the opening, due to
the wvater bcing lower on the inside than on the autside
of the dribs, stap-gates were run down on the outside
ai the openings betwveen the cribs. These gates were
about 4 feet %vide and 3o feet long. They were made
ai two layers of 2-anCh plank wvith tarred felt betwecn,
and laid against vertical bearing strips an each crib,
A ballast box on the otitside ai the gate wvas fillcd wvith
stone and the gale stink int positioti wvhen the pressure
af wvater made it bear tightly. The bolting of this
coffer-dami was done %vitb 76-inch round spikes driven
intoa 37-inch round bales.

The coffer-dam lias proved so tight that the head-race
behind it has been easily kept dry by one 8-inch centri-
fugai puimp working at about hall speed.

After the %vork of excavation is campleted, the rock
filling wvill lic removed front the cribs with an orange-
peel dredge bucket, and the timber taken off or allowed
ta go over the faits so as ta leave tic obstruction what-
ever at the entrance to the head-race.

It %sias original1> expectcd that the bulkhcad at the
lotrer end of the head-race would be bujlt simultaneaus-
ly wvith the excavation ina the hend-race, but for varioaus
rensons was dclaycd tintil the frost made the laying ai
cancrete inadvisable, and provision had to lic made for
its construction this Npring.

The coller-dam at the intake is exposed ta the full
farce cif the open river, amnd is tiot calculatcd to stand
againsa Iloods, for is it high enauigh ta exclùde high
water. Further, it r.educes the flood ovcrflow area of
af the river by one-hali, and any attempt ta raise it
wauld increase the flood level af the river tas a dan-
gerous height. Therefore, a second cribwork dam has
been constructcd acrass the liend-race, and it wvill
pratect the bulk-hcad site aiter the outside cofl'er-damn
has been removed.

The coffer-dani as a single continuoLas crib built
across an the level battomn of the head-race, and extended
an the top ofithe bank on hoth sides ta the higli grauind
on the one side, -and the cribwvork permanent wing dam
on thcother side. This dam is lefet widc for aheight
of 23 feet, and i6 fecet wide for its remaining height

ai 17,ect. It is Oi the !a,îae d.escripltionl Of crillwork as
the coller dani at the itatake, .and i. slaeatlaed iii the
lanme niier.

Cross tics ire framcd i o0 icet apart iii eaclh caurse,
and staggered in altertiate courses, lotiiiing -, x i t-foiot
ballast pockets. These are iillec witla ioose stoiac close-
ly packed, and loose stoae lias also hieeni pilet] on top ai
the offiset betvect the widtls Of 27 feet antI 16 feet,
making the dani practically 27 feet vide flot"i top ta
battom. The joint betweenl the crih) anad the rock sides
and bottin ks made %vith coiacrete and puddled dlay,
the clay ira vertical corsieis being laeld iii place by corn-
er boards. Trwo hlumies about 2 feet square are carricd
throughi the crib to admit water Miaen required.

Another coller-dami lias been btiit iii the tail-race to
hold back high 'vater w1iile ilie powver-liouse foiian-
dations are bcing b ' ilit. Thiis dami is 26 icet hiigl, wvitl
cut-olls îlarouglh tlae gravel to rock at c;acla side, andI i
200 feet long ; s6o teet af its length, wherc it rcsts on a
dlay bottom, ks built witil an i,îciiacd top in bents of
heavy rough tituber an 4-4oot centres. ThIis daaaî is 8os
feet wide on the bottorn. The covering ks 2-itidl and
3-inch dressed plank covered wvith t\wo. layers ai tarred
flt protected by i-incla boards, the fcît and the joints
ira the boards being swabhed wvitla hot pitch. The toc
of this dam is made tiglit witb double slacet piling %veil
puddled. The remaining 4o teet oi the dam ks iormed
of square cribwork, as previously describcd, 2o icet wvide.

WVater fromn the river is pumiped by a Noril.ey pumnp
with 3-incli suction, and delivered ta two storage tanks,
anc of whici hias a capacity ai 2,000 gallons, and k- cie-
vated 75 feet. Service pipes froin i supply boilers on
both sides ai the head-race.

'rherc is a 15-arc Iigbt dynamo fromi the Royal Elec-
trie Company, Montreal, driven hy a 3i haorse-power
ILaurie automnatic enginie, and lanîps are placed on eachi
side ai the cut for night wvark.

There is a camp for boarding -oca muen. Th'le maxi-
muni number of men cmployed has becn about i,2ao.
In the summer it wvas Jiflicult ta keep tlae mii on the
wvork, but they wvere arxious ta wvork, ilrougli the se-
vere wintcr wcathcr, and the rock excavation and crib
building wvas carried on alniast uaîiaterruptedly witla a
forcé of over a ,ooa mcen.

Messrs. T. Pringle & Son, Montreal, are the enîgin-
eers ai construction :MNr. Wallace C. jaison, Niagara
Falls, is the consuilting hydraulic etaginccr, and àIr.
Wm. 1. lBishop, Maontreal, is the engincer in charge.
Mr. D. A. Rexford is the cantractar's %tiperinitendenit.

At ina maaa accJaag of %laa rclaoltlers of'ia th 011;, w: EIeciric

963 niators. ad, haacm :1 i.raa~d ;aaaaag4 t7 'a'.aaerNs.
TIaN is i sustantinil ia caver tW'L' t l.'i.i r. Doaraaag ie yens
fiacre w. ins.ictnic n clecti,. %tornge 1,niiery tif z., e'II' %visie
as cnip1oyed ns aaa naaixilmatry Io ii 'aoo evc. l'lie bo:trd oh'
dircuors wt'rc rclecît'l.

.Ntr. Jtaaac% Ketit, geaicral aananger, ;aîad Nir. U. S. JcaaUîai.
gcaaca'al s.îpctailedal, of' Ille C. P>. I.L Tt!legr.tili Ci.,
haave rccntly rctaarîacd (ross t touar tif iiiicctiosi of tit,
conapaaay*s lisses iii ilie Nortliîwc.N tuad Ibritis.i Colaîîaîlia. Mlr.
Kcîat sînttes titat n'dditioaanil wire fatcUitic% oh' 1.000 miles wUIl lac
Iaroýitcd t fiais s'cnr bo falect Ilae iaacret'%iaag da'aaanads1 of' Ill lac t e.
A ncw wi'c laast bca liaat %il) beisvecti N 'cw ivcr.antli~o,
in Ilae Kooienaty, whCII will allow Ille citialacatc.%ystena Io be work-

cd froaat V'ancouver ta Nelsoil.nd %o'ladaao douîble prclt
incilhk'aic. Tlc wircs of' Ilae Nitiob.t fatal Norlawcia fitca
lia'c been exictided 'it Winnipeg, %lits% giving direct wçiç ervc
bctwvcîa %Viiaaaapeg.it &Ha :aIoiaas oaa thec Nortlswc'stcria br.atieli sys-
tesla.
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MR. ALBERT MITCHELL.
As Onae tif Ilte tîiantt Carnaduiatîs %vilîo htavet sectred

a-eapoiible pbositions ii laîr-oli latnds, wL- present a por-

traîi of Nlr. A\llîcrt Mitchell. A fecw mionths augo MIr.
M~,iclîcl sjiceeded Mllr. 1l. J. Sonmcrset, ais stiperitmtend-
etit of lthe \%Viaiipieg Strcet Raîilway, INr. sommeret

having heu appoîintescd massaîger- of time street a-ailway
s"stetmî ;tt l'm.rtlî. litstralia Nir Mitchell sîtbscquently
re%igtictd lusie litsiitti li WVinnipeg to beconie superin-
tendent of Ille sîreet ra.lwaty sitt h-, a position carry.
itg villa il ugre;îtr aesponsibilities aînd iîtcreased salatry.

Mr. Mitchtell spetît lîk eaîrly yeaîrs in Ontario, but
left ii honme tai lc:îrn thle tecianical tade with the Vul-
,.;a lrotî Cotîîpîim, of \\'ilitmipeg. lie had oniy a cern-
motn scliool ediacattiosi, liait wbhile learning his trade he
toak every opportîtiity to add to lus store of knowledge
atnd iîlterv.èr(i tciok a course iti engineering and elec-
tricity in at techatical sa-liol. le worked at lus trade
for twelve )c.trs laid spent one yea- in building electric
miotors. li i8ct>o lie accepted the position cf chief en-

31.At.ttRT %IITCISFta.

gitîc.r tif uIl WVinnipeg street railway, holding saine
titil lias appointiuient ais superintendent. WVe bespeak

foir Iiini stîccess iii bis ticw fieldl of labor.-

BY THE WAY.
Tt followviaig stoa-y is toid by W. S. Churchill in bis

-Tlie lZiver WVaa-" of the mianner in whiclî General
Kitchecner intplrovised a rcel for field telegraph woa-k in
the Soudan. -1le wzilked to the largest coil of wire
picl<ed il til anid :îpp-oached the snalest donkey. lie

îook the litile atiiîaîl's two hind legs in bis idft hand,
-aind plat ltient imita tic coil. Ilc litted the wire lap until
il p:r'as;ed airiinmd thte d kcsbaîck, like a hoa-se collai,
tNil% ih.ît il liîung hcîiecne the torec andl hind legs. He
ctîUgliî lîald oil tue loose enîd cf the wire and smacked
the doikey) wil tlthe ollier liaînd. The beast rnoved for-

uvard, tripping;and tuttîmîlitg cuver tlie uvire, whicb began,
allia-il jesrkiiy, t laitimd. Th2rn bc waîlked abrtuptly
lia<k ici hi-. hibors. l'i. ti%! ithoal the Fieldl Telegîaph
aaccoaiiîp:tîiie. Illte IlNhiaîg Cailtinîn."

Mr.'~ i. httamsit.atitw. a% reixoalect lIo have anvenlied a
nulosiai .atoli,,ta. %%. tait hi acsigned tc bc aiperateal by a

lt ir,'-, aa i tî,,t,,,lo . al t au s.esd of ý,0 toile- amn hour.
Vttiar ste aliraotiosi of N.r L. Mi. 1.aNh andl 'tr. il. F. Sia, f

Ilale Bell lIcitbi,îiia ;% bîtpîa ~mtr'a.aiargae iaw switclioard
a, '.iî hein): ain a tht. limai otice aif rite New Wesî atittismer amia
litarraralimu In 1e,.la;lea IL Otiati11. ,it iclis Mur. Il. %V',. Nenit i
ill. g-t-a q-.al l's 1'iaattt. lit , 1t of Itii. mew switcliboard
utali t'a'IXII $baiUî .x>.

PERSONAL
Mr. WVilfrid Pi'iiiiips lias resignei the î>o.ition ofmniager of tire

Niagara Fals Park & River Railway.
lie :.îthiorilie4 of Columtbia Universit y have grantcd for the

iliird simue trne Titîdaîl Sco tehp3 Prof. I. B. Owess of iNMCtill
Unîiversity.

Mr. %%'ai. Muarconi î.pent lire grcater part of lasI montir iri
Ottaw:î. lie lias returaîed to Europe but is expecteid back agaiti
a fe* monlus hemîce.
Mil Thoei. Aliearn, ofOiîawa, acconîpanied by lais fainlily, is on%

lais way te Europe. [-le walI vasit the lParis Expostionî and sperid
nme euime in 1-ntglandi and Scotland.
Mr. R. W. iiaîgus%, B.A., soit of Mr. R. Anigus, surrinîcaîdent

of E. I.conard & Sons, Lonîdon, hane becen apploiited led tirer in
tucacletngineering iri lire School of i>ractical Science To-

ronto.
Tite dcath is anaîotnced at Brantford, Ont., of Mr-. %V. Barron,

wlîo %vas for matîy years mnatger of tcireBamîttord sîreel raîlway.
The deceased iîad been some limie previotus t lils sieall *ai poor
Itealtit.

N.tr. joi G. Ridons, of tire fi-m of Rident & Maybec, paient
-iolicitors, Toronto, lias been awarded a premitini by the Cliartered
isistitite of l'alent Agents. L.ondonî, Eng., for one cf the tive best
original paptrs r-end before the Institute Ihis year.

Mr-. P. McCuliough, electrician ai tue pîower house of Toronto
Railway Company. lias reaigneil hiei position, andl left on j une 24lh
tu lake charge of ili, electrical departatient of the corporation
tramîways ai Liverpool. England. Prier- la his dep4srture Ma-. Nic-
Cullougli was preenîed wiîh an illininated address and a gold
chrouemeite- by the electrical amîd mecîtatical staff of tue rail-
way.

SPARJCS
A fire which occurred a few days sage ira the %ub-slation of tlie

L.achine Rapids 113'dràuIic and Landl Companty, Momtrexi, caused
considea-able damsage tu tite machinery, and resuiîed iii lire
death of the watchmati.

Tite D)omîinionî goverament hav'e awarded tue cotract for a
cable te, cotînect Belle Ile with the Canadiati telegraph systerl.
Tite cable will be delivered in Canada wiîiîin six wèeks and
williî a motti thercafmer wili be laid.

Tue gas atnd light committet- of the Brockville cily council have
offered lite suins of $85.000 tu the Brockville Liglit and Power
Company for ils plans. Tire com:--ny have accepted rte offer on
condition litas tite counicil will pa). ir recent extensions, seuls,
atîd btocks as the cost price.

Tite Board of Control, of the Toronto cily counacil, have passed
a resoltition recommending the cily engineer te prepare aui ests-

atae of the ceai of instaliing and operaling a municipal tleaphone
sysment for 6,ooo and s,ooo sub.acribers. A conîmittee cf Ilte
counacil lias aise been appointer! te :oistider the questioni.

MIr. Wm. Mouali, of Montreal, who is a member ofîte syndi-
cale controlling the atreet railway franchise in ilavana, has a-e-
cently relairneal froni Cuba. He states tait the Cîtban elecîa-ic
a-ailway enterprise, ini which Hialifax and Monta-cal capitalists
are inlerested, is bhowing satisfactory restit... Tite net receipse
for the firat month's oWeation amountedtle$6,ooo. The company
are conslructitile a new fine thrce miles long te lite cil3 ' of Gaun-
adacea, wlterc il i% proposed te esîablish a pleasure î>ark.

The Toronto Electric L.igitt Conîipasiy are itaving a tunnel coi-
%iructed benealh the railway tracks on hIe Esplanade immediate-
iy opposite titeir ivorksi, in wiîich te place tite cables cocaîding
wiili their underground syslem. Tire company, during the pres-
cnt year, have laid vitrified clay conduits enclosing cables o31 a
nunîber or the principal tlîoromtghfaa-es. inclatding Front streel,
Kinir and Queen streets as far webt as Spadina avenue, Vouige
and Queen street and up Teaaaley street te thei- station on tua:
sates.

Tire Bell Telepione Cempany htave tîotified lite fire departnienlt
cf Toronto su removat ail fire alarni wires fros Ilte company's
poles, cîiîerwise they wili hoid the city responible for any reaitt-
iatg damage. There are in vse in the tire alaa-m sysiemr 879~ pl-le
beltinging le tire Bell Telepîrime Company, 47 poIls Of Ilte G,
N. %V. Telegrapi Comîpany and 869 of the Electric Light Caini-
Party. The G. N. W. Company lias retîdered an accolunt for $2oo
for lte aise of ila peles. Tite Electric U.ght Company as the
city is welcome te aise the wires frec.

Tite project for lite construction cf an elecîrie raiiway front
Port Dover Io Preston, via Sinicoe, Waîerfcrd, BoN*on, Mount
Pleasant, Brantford, Paris. Ayr, Blair, Doon, Berlin and Prestoti,
a% being broraght pa-ominentiy bcfore public notice. It is proposed
le iacquire lire Brantford Street Raiiway covering the City of
Brantford, the Gaît, P'reston and Hespeler Etectric Ra;lWay,
with wiîiciî connection will bc made at Preston for Gait aaîd
lie-sp.'ler. and the Berlin and %%aterloo Etecîric Railîvay witla
witiclî connection wili be made ai Berlin. Connections wiil be
made as Port Vover willî Iite Shenanago Car Ferry runniuîg te
Coataiaut. or Erie, on the American %ide cf Lake Erie; at Simcoe
with the Wabash Railroad ;ai Waterfcrd wilh lite Michigan
Cetral Railway and Toronto, Hlamilton artd Buffalo Raiiway ;
ai Braantford with tic Toronmo, 11amilion andl Butffalo Railways;
ai >Ar andl Cait witla lthe Canadian Pacifia: Raiiway. Tire so:ai
cost cf tise rond is pîlacer! at $s,iooo. Il is sttaledl thal the
grenier part of the caplital rc1 îircd lhas alrendi been aa-aanged
for, and application i%. now being nmade for bonubc!s fronm the
municipalities xIong the roule.
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ENGINEERING MEG1-fNIG3
UTILIZATION 0F EXHAUST STEAM.*

Ainonmg theaiuses ta wimclî exhamîisi sica,» nia: liroifitahbl.b la ît

i,~ licaîtîg tlme (ccd wtr. Th iîc iîaammg tif Ille foal watcr ms ta
iiati%t Consitit lae bal s I à 10 t iw.ity imidarsiuito %allait at
poirion cati lissihi>' ha ulili zed ii ti s iiaîimir. If we hlave 3,000
piniif ai'ner a it the initiali t emparai tira aof thle i'edtiwa t r ha

titi clagrac!s f. andti îei exiiautiNt nta iias% ilroug h the liat r ai
.ttopimcpressure ît tt l hc'at a water ta about 200 degrecs

i. l'or caci poifi tif 1c.dutmeu ulitarev r m'cjîre 140 leien
tifiis tir a toal oif 420.000o, or api oxiately aina sL'veii. Esi.
tient iy tmera u iii :tiii haa la rgemsîrlu%. Ofi ai (ced'wa.ticr is saut
leianed t% fliot a% il ilmig lit lie uit liant Cosi, andt iri sucli cases the

Navmmîg ta lia made hy th laddîcitino icmiai' itichie alîlat-atus (tir rais-
isng thea îamîipattmre o i tea i'ad-u'atar will pay large rtaunts omi

tia mnctîcIt. iavmig usedl ailthei cxi:cusî stamî tieeded for
heaîmig the i'ccd.watcr there al ait bcilh a balance whicii mmîn. hc

dîs1îasaed ofi' 1 any ofai'te ioiowimg ways

i"mslanst il iota tic atniîspliîerc. Second, conîdense il and
,,bîiiae grc'atcr econamîiiy omi tue ctigimie. Tliird, use il i'or iîaat-

îmîg tmuilditgs; et c., wlîici ta o ia any inîstanîce will tiepend enlîre-
13' uipai tIlia local conîdit ions.

Upmil tlle supposition tuai sufficiemit Morley !S availabie far sutcli
itnlrovemiamis auJ extenisiamns as wiii brimig tue largesi pcrcemîtage-
rattirnis ai the toal expamidittire, a generai statememit cau be saade.
Detrmii'ne tua firt cast and addmtmonal cost aof the aperatimi. ai-

clu'isaig ira ajîcraîiig expmise ai aliawance (or dejireciation andi
reliait-s andic deteriiiia elie grass imnclusse ; the différence tîetwacmi
thima bot'a wiil [li tIlie mmet profit. Tiis a sinipl piropiosit ioni, btîm
amri :accirate de raniimiatiaon oI' tue rescait requlis a mias t'careiî
axamialian ai'ail tue detals tii tue proposliai, «amufisb far fronti
beimig a %isill tiiatter. Tita second paostihility ks msmaiiy tua
c~a"iesi ai' decamiination. I isà he advisabiiiy ai' comîdamiisiig.
T1ite first %tep is ta aNcertain tua existimig comnditionis : Firsi, finie

imîcîcli steattii is aitig tised? Second, tha r.iiigeoai' iod-tiie iarer
time averaga io:md is ta the ratad, tue grater the ccosoiîy front
camîdemisimmg ; ami a vary ligii ioad, comidcnsimig miay caisae a loss.

'I'lird, %vital iiresstre ks carricd. amîd wiîat cars ha carried, aiid
imaw lomng are tae liailers goad i'or smîci pressumre? Fi"oîrtim, are tie
amigines overloadeid i lianes, sa timat moare power is îîeeded ?
Fifiiî, arc timcjoiicrs ot'erioaded ? Sixîli, is it passible ta imsiali
mîew bo'îters or Ung;nes ? 't'lîu wmlil 't. s? \Will %lie resull%
cosi mamrc and lie attar or warsc mian i' made condensiiig?

Savenîiî, %vitat tt'il il ccsst ta platî iii a coiidening systemi ? là
wamaer avaiabic wtiiami cast axcaîmi puipiing ? hI' iat wim:t wiil
ai coaii; tawer casa ? Eigiiti, Wimat i% tua ciaracier oi' tha
waicr ? I' hall, wiii mios surface camidamisrs sat'c a. comîsider-.bia

anianmt hy icssmilimig scale ira Ilme boiler: ?

Tiiese are tie mairc importanit poimnts ta bc conNidered and tua
v'aisme ai' cd deiermiinci accîmraieiy, wiîcî the pîrofiable tatili-
,atiom ai' time exaximsl stcammi utimer- timaml icatimig the i'ccd-water is
ta lic decided tpomi.

'la fimd the lirgast exiienditure i'or tic comidemmsig 'uystemn iliat
cami ha madea ta aim -a savimmg ai' one pear cent., frst finad timc
latai cai of' i'uml (or Ile venr. Omia per cett ai' tis arnaîmmil wili
rapresemit tima imtcrcsi ai tule timaximiiimîmii amtitiit thai ima' ha ex-

1îaided imi alitatm:mîg a miel sating ai' aoia per centl.
'rime tiexi camisidez aio ulima h miab oi' exiatist %îcami (or imeat umîg

bumildings, etc. Tite îmhbjacl ai' charge!, (or licatimig is aile clescrt'
mmîz ai' cas'idcr.lhie attenitioni. Mr. Roberts imi ajîcakitig ai' tlii

mmatser said: "'rima correct basis ai' chmarge ks atidemitiy tue
aniantîm ai' scam ti'mriiiîad. Thmis cvidetty reuiras nietarN.

ncsC atra umîtil rc'aily, have lacer ai' the veiocmîy typ. and
hmave gmvemî a greniter or iass degrec oi saisiactmon, tbai là for

mmtr. Meters are miaw mmade wiiicii record tue waler of carn-
damisa-tiami, and titi-, k a correct nmîeira. Buit exciisita of mîetar
mIensuramilem t S. liat rai*s cari ha matie imi the iieating huisities on,
a far immre atisfnc'iary basms liat in liglimîimg. Suci, hasis as timm.
tue sqmate fcci ai' iaaung siirfa'ce, andtisb fairly satisi'acîary), bc'
causaa sctare i'oot wili candaense a certain amommît ti' sicani, andi

auttigmà. mcii amiil dit'pnds illait lime initial tatmilrat ime 4
tue air ma ha licatcd, theriiisslm avarage (or tue year cait
li muila cinsaly apprxiimnîcti. Thite prinicipal ojctioni ta titi,

*AbîtttdAm p i dtî bcm icr01mbo Elcci tir lIýgît %i.uxciaiunm.

hînsis R imai cuti iers ara liale ta regmla time Reiserait tmre,
miat h>' casimig off (lima sîcami hll hy olpemimg Wvindoîws. Blut aveli

simal atijeLiti is miat a t ery impoîmrtanmt alia icimmi ilere is smiliciamit
exmaumst st cai foim mms i mi th lc ctidast wt'ai ir, lîCCa msae il is lima

coldesi wa timer wik h dateriiias tflic a i s immmî andc .ml âtmcii tligne

wiitiows art, maut t)iaeui.
Soimmetimims tlle chmarge ks ti-rsed tîm Ilme caltait:'caî ai' space ta ha

imcated. 'lis is a tam y crmmde tinsis a% imi aie case amie suare
faot ai' radiatiiig iri.ic mlima hat mîcecîcul for Oo Lut feei ti' %pace
aiii îi loi imr case WCa y ima>i ta time -. aliea i m. mimera titra 12t
cuiit: i'ac' or motra. 'I'iisc figure,% rci'r ta diract radiatimn. Foîr
indmirect radialtion, i'ail systecmi, etc., time amimaui u iII ha chiangeai.
1hv fair tue miajorily oi' steami iietimig is hy direct radiaioni, aI-
iitîiigii iii aîîy ilmsaiiatioia'taiilrli magnitiuide cai'.ider-

atiami siboulai lie gitemi ta c'acli ai'the atiove iiieîilit."
'l'lie rides (or limatitig ai' bu'idinigs are miiamy «ad îtic i qè t.n uhit tlia

foiiawimig are gîvmi as imavimig laeai loamit] raliahie ira iir.idice.
Allow anc'i'aurtiî square foot ai' radiatiiig surf'ace (or ec ?S ai'

he cimbie contemnts for iirst floor roomuis nd hmalls ; Ille samii
antimait ai' radiaimg surface for ecd s". ai(cuhie conitentls ai

roata l'ût second. and tipper i1m roas, anti one'fotirîli square
foot ai' radiatimig itir-face for ecd square i'oat ai' glass surface
talms tabat ai' axposedt Wall. WVolff gives tue i'oliowimig aliowance
for simacial coniditionis :iircasa (en lier ceiii. (or iortimerly ex-

piîares simbjeci ta wtind, amni tean lier ceiii. wmami le building is
imaated dîmrimmg tue tiay limita omily amni wimeî tîma h'ilditig ks mat ex-

1îosad. liicrease 3o lier caent. wiian he lit'atimig i4 cloue iti Ile
day stuei only anid wmm lima btuilding is mrituels cxjasad, hircasNe
,S0 ier catnt. wmam time bîuildinig is limaat dtmrimg wimit r imimt us in-
tcrmiiiieiiy il lomng iitart'als. T'ite ahiota factors niake a com-
sidevrahîle niodiflcatiomi amic wlmai i'ac'tor ta mia i ui> git'am casa
is a limiiter ai'judginemit îaad atm exp'riamice.

CANADIAN ASSOCIATION 0F STATIONARY
ENlGINEERS.
I'aRaNT0 NO, i.

Au tima I:cst regumiar mîeetinmg ai' T1oronto No. i Camiadiasi Assaci.
atiami ai' Stationary Emigimcers, ficld ami jusmte 2oth, 8(foa, time i'ol.
lawiiig ofl'icers were ciacîad for lime risuimig ym'ar, - PiresNidei, J.

himggett vice.pires;idemit, WV. J. Webbh rccordimg sccralary, J.
.Narr; imiaiciai secretary, N. Kuiilmar treasmirer, S. Tlmmîmmîlîsami
camîdmctor, W. Bulles-r daarkaepar, G. D. 131>'; trtîsices, G.
Maorimig, C. Mocley, jas. lainou ; delagalas in convtîioni, J.

lioîggest, W. J. Webb, Hl. Tarry. A. Storar, N. Kmmlimail.

iAilT N o N. 2.
At Ile lasi regcilar mtinmg. jutmem t tlm, Jtoa, Ilm i'olmiwimig

oflicers wcre elected :-rsiamit, Thas. Cialaiitî vica'îInasidletit,
F. J. Scmtîiorp ; recording scc'reary. jas. lromsiide ; fisiaiicial
accret.try, jas. Carrai ; iramstrar, W. I. Ccîrmislî ; camîduct'or,
jas. Wadge ; door-kcpicr, Ja%. UCok .daiegate la conve'ntion,
lIra. Gco. Mnckic; allernata, Gco. 1h>awsoi.

A~uA.CaVET'.Na.
Tita eievamt hi a iîttai1 Ctmntaîtioti 'tlia Camad iai ANssticiat itmi

ai Stat iomma-ryl Etîgimmeere mviilia ii blimi' ait imti, camiimiicimig
Ammigimtsst,%itmixi. '*i'îeiiaciig îice u iiiimkcly )ticlseimaEigmmmers'

liail, Osu Viçtoriia sîect. Tite local lsucmtt t mte aircimd)
miade uiraimiinary ar-rangemenamts for tie cmiaiam fimm i Ille clie.
gaies%, anci aie ai' Imle ilioN conah 'mven'mtionms yt lmicki mS lire.
mictad. In miext issue fut-tuer liartiaulars will ha givemi.

Tite Cniitidimti Assaciaiioti (if Staiumary Emigiicrs, of Mati.
Ircai, lute cecteid Ili fallowitmg ollicers (tir the cmîsmmmg yt-'4:m
llrcaidemit, 11. F. TmonîlîNsmi ; firsi t'eîridm l F. 1). jouies
,econtd t'icc'îreidcnt, hI. 'mVdy ; sccreat;ry, past îrsdmtW.

Stinytmc ; transmît-r, pasi IîrtcsIici T1 Ryals; linaticial secratary,
IL Nuiiai caîdmciar, J. Cnt-r; daoorkeciîer, IL Ktîiguit ; nrmstes,

pit jîresident J. J. Ymot-k, piast 1ircsictil G. Hauîmt, past lîre.sidatît
W. WVcir.

he Electt-ic Redmictiosi Co., lhmckimmghimmî, Ont., i% inst.lig
a%%,a 25 k. w. direct ctlmait gcmuratar-, impilcd uîy tuic Roal

Pelctris: Co.

july, sono
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lTHE MARTIN AUTOMATIC RECORDER AND
REGISTER.

Titis dcc-ic', ansiîm ini :le tiqat , m-4 ftir tiri-t iig itiat rr-es,
-incht finlimc total ioit i ti f out,'tir mîîtrt'scil-t iaii alto la
chteck lite linite wiiu Ilte iaitigs are tuketi. The u'ccnrtler
carieý. a wti itîtîn11is mitipi> f itir s )% ecti'ti htaîer. nitdi' up; imn
tuic nhtapi of clatl-' cit ls Fig. II. Tii,'se chiaiis tas nt Rimîtl (lie
laiik of the recordt'r, Oitîc ev'r> * cet>.tu % iî- Thiey are

kcpt ntttviig nît î uc su tîci #.t'a ca t e liey lite dlock, îc-iich kgea r.
ed ta flimc toller %vicictai-ries ilimemî fcîrwarii.

'lie atltendîantî i-iet t ai g filie readiiig, cc-ci-> fifeti or- thiirîy
miititl t % fslic c'ase nia>- bci' i-îrectI ie reatimg it- t uîiîug a
iiill iteadeh nîul 0oilie righlihamtd suie af Ilte i-ecotrdter, ci-iicit
tuaies flie petît; îlotîg a scale Ici, cii-resiitid 10 flic aîiipleues. i le

îîîttst record al ste ,ti-tpe- lfiie atnt t'aîîîîîît itect seccrul or any
readiîtgs, an titisi joi titiui titcti li gumesQ woik ava tiail inii s
report.

Referrittg Io Fig. 2, ilie coiîiuî, of fiugure.% oit tite lefi lire for a
1). C. swilciiio:id il iuy are piitd iii reci ink %ait [lie etrve us
alo clia i nc-i iii i-ci k. l'ii coltiitît tn lit riglît sN for at A.' C.*swisliboa-d: ilitese are itrîlii ili bitte itk aitî-the eu-ce is also Ii
Nîue i. The icicat a- lie alle tai cliîtiigîili flit cio cm-ces as
ilcy ittay ci-tIns Oii recros,aci oilier thuri-g lte tveiity.fautrliotr..

llie clitai s cau liti pititec fotr cîlher putrpoties %nets as% ici show
a voltaîge cli e lat i ai elîre cueu-, orl hotu loi- aittpereli. etc.
The figure% :1 lite top) aitî bavitoit of lite c'at show Ilte linge
%ta rîiîg i t2 Woelock ittiitiglît. mti il ite faiiowisig t 2 o'ciock
ntidnigiî (:4 lituir%). hly reft'rri.tg ua fle cit- il kI rcachily sceet
ait ait litit! ciliaIt flie lotî ,I ita s t h si cii i Ti.te itai.-

van l'e- filid aud klit for future i eferetice In comptiare Ilte aomtpt
aIl lthe stain fir flimc diilercîîî dayN. itotll or yeairl, etc.

l'ie r-ec'rdeir is 1iravided wiîth a staillts 01 iti' lefis hatt %idie
wci-tI lte atîtndatnt olivratves 11y ps-essiig a bititot :u%% ait) tline
wclci tIlite lîaiai llai eaillt chia utg d siice ilie lasit ieathiig. illuin

siîoiig ilit liei w;i ai lis posi. 'l'ie r-ecord-ter beittg lockc'd Rat)
iii sieltar maager or fu1ci~ittcet. licts% c~~iari-ing aI lcaNt

enotigits I 1.1iat :% ci-e. it will lie secit liaIt il kl; 11 ecessai-y
fcor titie asi t ttaut ta hâv ce ac'c't's ta thie recoîrder autlv (rosu tflie ot.
%itle. I t is iteatlv Çuisltî in %visit c tic'kel. andî lool ven- tttrzw-
l'ive. iitisimtl wth a Scl''hmouta'. ciglît day eltck. .nti coit-
siruictet 110 nalo ttlo1 get c'lit ai Oi-tier. Made lty fle Mtaniuîi
Aiticittic Recorder'i andu Register Co., I auila Onît.

Ai flie rcel% of lthe cily ,~ otutil flitec c' eîgiîtcer lia.% hîrcîai-ec
ai estirnate of it' t'ont of iiitaiitg atnd apcraliîîg a municipal
ligiîling pilant. 'lThe figures vviii hie fimanu, iiuc are as fohloci-,:
'lThe buîildings amîc plantl wiotuld c ont$50o and tite -cost of in-
mîailing anu aric figlitmg hlai. %villa a capjacily of i 3< l:îuîhs.
wiouhc bc S300,000. If lie electric wcires cc-cie pla:ces] îtnczr.
gromnd uet tie ccit-i l<ieti0mi of tuie cti, the' 'ont cc-cttld be atbot
$51o.ooo. The ant-.ah c:aof spiat it e pilant îc':ti ovcriîead
wcircs Wottil came 10 a1>011mt 1 tiper lauttî pier atntuni, or absot
s-,.= cents lîi-r iiglit. t'nitig tundei-grcitndî ciires, flie cos, ci-oltil
Ceacit $7o oi- tg.1 ib cent%. ier hatilip lir iigitt.

ARMOURED CABLE.
~iIF.siîts. jaic< itdiocîoî a oi ei agenîts for flice Spra;gt"'

Elcctriv wîîîv New V'or<, have setitlis flic foiiawiiîg il.ti ce
ee't aljiionlrec cablest

Our prinicipal% it New Vork, have slow turiied o11t n iiew aib.
mîodernti uticle, niîîeiy ÏArnîoured Flexible Cabie fr Cosîclîîîî
wvork. T*l'e SIpragtie Ilecti-m Coîîiîay, owning ail the paient,

an ,d cuiiiîlsol« Thîe lusterior Conîdui t & hI tîlal ion COlîlîtIt'.
hia%. like ils prcdecessar, lest flic 1rogre%s:ve iai-cii of nroe
atitn le u taitîfact tire or conduit anud kind red atinc atii

.antswer Io a persist etit desiand froni %olue of tlie Icadiîig engimîcei
iniitiis couintr-y for- fi-ther cieveipiicet in the ai-t of electrie wil
iuig, ila iio% reaciy t0 anitounce aitather îperied in flic art-anc niaie

siie*slome iii f lic pat h of ,îrogres4anti a nca r ahproa-cit ta th li li i
esl ideah, oi iltobe ssio are nîi'isîdftil only of ilte *tierea,. of cicet.
cal dlevelOIîiiicgis.

For mnty years certain elîgitîci- have cjuestioiec flice adi
l;igel of a "d(rawitîg ini '* systcnt of inîcria.- wiring, iîivoivitig as il
docs, two dlistinct aval expensive oiîcrationli, aiue being siccssatry
fur fle inistallati oli of flic coniduit, aiotiier for lit of flice cotdtt-
ors. aiid balle ltheir argumtet att site facl fiit coiisiderabiy le%%
itait unte teils of oite lier cenît. of i lie eicctriic coitdtctors iii ltisiid-
iuîgcai-e %%abject ta ci5îrae or rematval.

Wit h itis condîitionî recogutiizeci wuc f itcai have flictie îisto-Wi:
niîst lthe lîttideti c two istallalions bc iitosc-d on flic laser of
elc-lrie clîrrent, Miten ttly, amne sitottd be nccessa-y ?
Two repilies liai-e isiai-iabiy bcît ready for titis cttestioi-l"irt.

flie absenîce of deititie kiiowledge regarding fle lite of insultîtiaut.
Second, fle enlire abîsenice ofaiîy suitable ilexble ari-mtir oir cov-
cruîtg th-t wiIcotîd pi-aI c inillaliot frotnt nîccitanicai iiîjury. rThe
dotilst cxiîes>ed itn the fi-st arguaient Ilias becît i-emaved by litte,
titere beiiig inuiitril îsttalions malle fi-rn test la rfteeti
ycvars ugo. aud ini wtict te wi-es show a Itiglicu' insulationt resisî-
alice to-day, titant was obtainabie inediateiy afler tey were
;tlaccd iri ptosition.

l'le Spuiagtte Eiecîii Coîtîpaiy tîaw ic-9lics Ia ficsecontdargu-
nient by pîiaciiig upoti flic ntarket fle !ii-enield Flexible Sîcel
Artioîtred Cable, contpiisig electrie conductars so iitlated atnu
braided a% 10 be itiaomtghly pi-aîcîed i-rnm aîmospiteric influences
and armrno-d %o as to defy n>' ni anicai injury iticidental ta
intallation% in flic fii-.îroof or tier buiildintgs of the hîresent day.

Ettgiîteers wili recogitize flie adc-anlages of flexible conduto-s
so tltorotigitly ititilîcteui atnd airni-ied foi- use in -marine or %lit)
wiriiig wliier a iigid conîduit systent cati only be instIalicd ai gi-cal
cosi ini mrder la oc'ercaîtîe theiitaiy oibstacle li esented by reasaoit
of fite fc,ri-n or a vtsseE% strtitlui-e. tale %malt space available for

eîttuipittett aîîd fittitîgs, cxccssiveiy Itigi etuperattîres, and in-
ce vtt 'iration of fite slitti.

Facai-y anîd tîtili wiriitg lias ittierto licen accomipisied chiefly
iîy the tie of insttltiitig knobn antd cleals%, mnoîlding bcing ttsed

mît sanie cases for flitc larger coitdictrs. W~liei-e iiulatorN attd
cials ai-e used, a% in lthe miajority ofstsci work, fle ciires. beitig

i-til front beatt to leati, Iiîconie dîist collectai-s oif fle best kitît,
antd cspeciaily il itis fltc ca-se in collait anid flatîr miii,, wlitue flie
coîdtlcors wjlI suplport an accumtulation oaflit and fine ciîtl matty
limies exceeditig their awn size. Pei-iaps lie mist casty3
fealture of "opi wîî cirittg" in %nts ltiaces is flie gencral debîruciioti
causeti b) flie breakiîtg or slippittg af a belt,witich,witi Once fast
catîglit in lths wiritig usîta.-lly ltrîtgs clown tieveral %sctlionîs, same-
lianes wi-ecking ai- disabling vaitsble mnaciiinery by te ojieratiait.
Titese objectiaitabie 1,ossibilitie.s arc entirely eliiiiinaled by lthe lise
of **Gecificldi Flexible Steel Arimaii-d Cables - and ICords -
cc-iicl c.îî i ti i-ntly sce.ttred ot flie sturfaces of fltc structure
wirecd.

Fiiiistitei blidintgs fralqîtilly lircsenlta Iothe engiticer atd cati-
litector wviiig )robilenis lie %votat]d prifer la avoid, fle alcrtic-e
livinig inii tatty cases file praci ical rîtittatiai, of iaidsoîtte, tii
auJ coslly decaraliont, or fle fisitiig af coiidctoi-s wilhotit conduit
front atîllet to outîcî, leavisig thitiii iiictlatiatîas legitiniate pi-cy for
lthe toonin of fle îîîcelianic or the teeltho aic ever-eieerftil.aîîd bîîsy
rodenit, ini tiriect violatiion of lte rîties af safe construction. It
%stîî lîtiilcliîtg.- '' Grcificld Flexible Steel ?crniotiîed Cables ' cati

lie I filiteti" fr-oni iockets ctît ut convienient poit.% and may. bc
lefl witli tuie fuîll kitowlcdge tuit llicy ai-e absolîtly secître fi-ont

itîchiaiical or allier iiijtii-y.
New buiildintgs e<lii1 ped %villa elecli-ical coitdîcctis iiiaccardatîce

witihe lilraclice af lthe lîresent day. rc'qtiire, ;as lierie slaîed, îloi
iess thlait t we distilles ilittallaîioits-oiie cf contîtil s, anal uer of
cottdutotrs.

Tie elecîrical catîtracior il; carnpelled ta niake tlic pi-agresti of
Iiis woi-k conformgg ta t of otiter waorkntetî, and is often stîbject.
est Io ccisîly tlclays. Alteratiotns froin original ptlan%,~ iowcver
necesai-vtor deNirable. aîre in uticast cases costly in lthe ext remle
aîîd soninis impossible. Unuler the niost favorable conditions,
lthe clcirie %viring equîirnt is suiggestive of a certaini feeling of
dautîb atnoîiîling aimocst la disti-t, aid lacks ilitI elenîctît of

îîeritiiencc and stabilily witit wlt"cit il siîaîld bc associnîcci atîcl
to witicl il is jttstly enllilexi.

Thila. Conmpanty al; the lc:cduîtg condit nmanufacture-; iii flie
woi-ld, ittglit wveli fosîc- itese icas aud pi-aclice and caler la
ilient, bîît in tuie iiîtcsI% of lthe public anld of fle adcancemcnt of
flie art, il sccms fittitg liat wc shtotld at titis tinte introdttce a
ncw fattre in electric wiring, one whiict ail once redtices ils catt
.ait]i places it fle fi-ont ratîk of permanent cquipmenîs with whicit
flie miodern butilding is îîroc-ided. Wc fel that titis lins been ac-

caiuilisied by flic dec'clopnient af flie "Gi-eenfield Flexible Steel
Aiticocîrcd Cables" for *hlich we asit fi-r arclhieîs, ceirtcal
eîîgincers andt constructors t1ueur most favarable consideration.

Titese flexible pi-odticts have bccn fîîily approvcd by tile Under.
w'iiters' National liectric Association.



immiV, 190<> ~A~4I4D1A~4 ~hBGTI~IGBLa t4EWS
SPARKS.

mr. .aiibcrte, clmairiaî ol theo Iarbor .omîiittce of~ Queele,
ii t ,mbîitcd lu <liaI iodya :î 1 wjlct for uiliziîmg the ,îowcr of tihe

t mmie.m of time Iarbor, for lim e ucrat ioui of gramini cevators almd
îîmjimuriaI c:Omicersls.

Them Citizeils Electrie Compijany, iiiiited. of Siimîlis FaIN, 0mit.,
Imm' boutsîcoioald aj~lm $35-000 ; 1îrvesitielt Mr. J.1 i1. Could,

,.etclry Mlr. J. S. (.umil. Thme commiaiiy are cmiiargimg ticir
%%<irk% and tin6rilmr develomimg timeir pmower.

'rite promîolors o!n a<umiler of liev iulp miii., for time m:if
u.îm* Of ImmII amItd m%'ooul prodlmets, lo [li erectl (%volve llliles abuve
ilîte fii (if the Si. lomm river, piropmose [l ttilize tlhe Iower c>ltlc
t.fls go gClierate and tramîsmii clectrieity tu lime wuorks.

'l'le atîîîmai filîancial slaîcmmiemî of Ilme st. Johnm, N. R, 8h eet
iRailway Compmîany shows a met pîrofit for the Year of S37,792.53,

ont1 o! %vwiki two i lier centl. ilividcmids were jmrîid alouitiisg lu
p3,ooo. Trie oid lit)ard o!f iirectors was re-eiected.

A~ commtrc bas beco gîvemi b' tihe provinial goveraitiei, t0
ilie C:îîaraci IPower Cuipaîmtiy for the smîuly of curremit tiece.s.try
lu liglt thie buidinig anid gromîîmds of tihe asylîin for (lime inîsane.

i'u'soiis imade for i ,sioo imîeamde.-ceîit ligbits for I lle buildinmg,
and so arc ligisî for lihe groîîmîds, wiîim wirimmg capacîty for i ,,oo
ligimls.

Thme Dominimion Govermniens have rccived -lt appliicationî fronti
lion. Fred. Peter, formeriy P'remnier of Prince Edward 1.Isamid,
aîiti E. 0. Ftdor, for certain ,hiorc rigimîs in mime liarbor of Vanî-
comîvCr, B. C. Trhey proposec lu titiiize tihe tides 10 gencrate
ciecîrie limoer, wiiicii wili serve Vancouîver, Ncw 'eliî5er
etc., andJ aI lime same humie jirovide cimeaper rimer.

is;! reporîed limat a large nmnber of mencmiarc at wvork on Ile

liower devlopmment.schen%>e o! thc Metropouiaiî company aiI lrit-
initia. Il is blated uaIt time constlructionî of Ille puower station %Viii

bc commiieîced dimrimg lihe prebcmit muitomh. The cofferdai bmîiiî
List year, is being denmoished, il imavimmg beem fotînd tu lie
Jefeclive. Amotiier oneC wiii be but atI lme otimer enîd of Ilme

ciannel.

Mr. J. P. Graves bas malle an offer 10 pîurcimase front time
city of Grand Forks, B. C., tihe waîer work-z and cicîrie ligiml

plimî aI Ille îiîiii of $7o,000 -111(1 t0 ex imOmmil $30-000mdrt oaih
1î1m[1rovilig the sysîîin. lie k l%o NeekN 10 mîcqmire ;lit excltiive

slreet riway 'l'mIi%. lie ratepa:yers <viii bu asked to vote oit
the muesliom. lit relurmi l'or a bomui< of S3o,ooo Mr. Graves offers
Io provide %vater wuork,, eiectrk ligiI, anîd trolley syscmims for Illme
cil>' of Colmbmia.

MOONLIGHT SCHEDULE FOR JUIN.

i ....
5 ....

6. ...

9 ....

1 ....
I4l....

1 ....
89 ....
'0....

z3 ....
'46....

27. ....

M ....

29....
30....
31....

. 9.50

10.00

.40t

No i.igit.

NuLiglil.
I'3.8.00

*,8.oo
>,8.0o

,, .oo
8.00

8.oo

8.00

7.50

7.50

8.z0

3.30
3.30

3-40

No, iîgiit.
No Ligmî.

No i.igmt.
l'3.10.30

S11.00

,. 18.45
8'.l .00

1.30
,. 2.10

.3.50
3.50

3.50
* 3.50

3.50

N.). omf

(1.00
.-40

5.1o
4.4q)
4. 1o

2.30
*.1.
3.30

5.30
6.10
7.00
7.501

7.50
7.50
8.00
s.oo
8.oo
8.00
8.00
7.30

Totl ....... 148-25

WESTINGHOUSE
TYPE "o9" INDUCTION M!OTORS

For Driving For
Machinery, cnm

Pumps, Etc.Ecnm

AHEARN &SOPER -OTTAWA

AGENTS FOR CANADA
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TRADE NOTES.
'lie îINIto;r Kinit.inig Co., Aiuliolîîc, Oli.,. are! iiittail:ing a 10

k.w. initli.poia .r dia eci cura cni geieratior, 4ippicd b>' thei
Rovai Elec:înc Co.,, t lîglîtI Illeir, fletIorN.

Ti c Gratîb>' Coliîsî,itaîtteti Nlltlltg & Stiielliing Co.. Granîd
Fotk., , fi. C.. is itîaliiigt icio k. %v. iiuîn.pmnlar direct currcnt
geveruîor lpurcliîas.et fr-ont the lZt» ai 1Ettrie Cto.

Thei Shîawiniigani wat & ioter Co>.. Shîawinigan, Quet.,lai*
elailliiig a ,.jo k. w. -S. K. C." two.îîlai.c iiiducîcîr gcîîcrator
iiulrcliai%eti front hIe RoyaI Eliîtlriectuia.

àlr. Clatyîîîu, iîla:gcr of iie Cenîtral Liceîrii- Co>., tif Ptîrîamgc
La Pr:irie. wiffle (l it a I ii ilîtiigli t Ille Easi a [etc da)s ago
iîiuuîeî amui uîrcer withlt l Ro> 1.I eti ric Co>. oif Mouitreal for c
oîf ilieir î,so k. w. 1S. K. C.- a.pi% geiietiorn.

't'lie Ili'cîeîaîîg & Nti(l.-Iit S;reet Raiiway I.iglit aîîîd It>wer
('uîp nieialîg. Onul., lhai% g a a h> iti ilfre.asc its uicandesccnt

ligliiig Ibusitiess anîd fil% litiurcluaacd a i r.o k. w. l'S. K. C.*
h wojiiias geneiraîîor, coîîiiîîcic iil excîîî>r anid swu:clîboard
frontî the IZt ai ElecIrli. COIIîJUttîy.

'l'le Branitford E-Ici.îrit. & Operating Coi., Biranutford. Ont., wlîo
hiave beemi fui ruîlslîiuîg arc anid iîîcauîidecetitî lighîls ani operaîîig
îiittor4 froîuî a i8o k. w. l'S. K. C." stceauiy for ii pas
four t-airs; «Ire largehy iîîcrcasiîg îIîcî! Iiawer aiud iigistitig biai-
lie% andi have orchered front <lie Royal Flcirie Ct>.. a 360 k. w.

"S I.C wo.pliîasc naciiui.

SPARKS.
Ili reiîorted gliai ail Anîecricaîî fithm of iîaîiauîc of edcc-

( rival iaciiry anid %siguie-i arc coiisik'rîing thei adviaî.luliu y of
csiablisiiiig a braunclu faciory ini Oîtawa.

Rî'îraeîta'ie' <f a tiiiber of Street Racilway Compiagnîes iii
Ontiario, metin Torounto sec etitiy and .rr..tigtd for Cii-tout enter-
liiiii ueaat% g.io bc g ivei n i cite parfis owneil b>' (lie cotuiui.st..

'lie ciiiphcîyee, tif thec ilriitl Columbia Feîtric Ruîiiway Coin-
uit iy field i Ieir anuîul pivnle oi Juiet i .1' h, in Qiiecti' liark, New
Wetniiiîstcr. A good programmec ofatletcî sportts sca rovided.

Rouui. C. Trouax, ciecurician for the 'flousaud lshand Park
A,.sîciîuio. sas kiiied b% ain cicîric i'lock ou1 JUnc 23rd. Il iii

îlîougliî thal whiile chobiîîg thc citctii hi%' hîand touciîed the contact
bar.

EXîcui'JVc iiîosîaut ai-c licing mîalle go Ille Bell Tehephonc
Coeiipansy's itn ai Wiîiiiicg, aîîd coîi iutitiîicat ionii s bcilig c.-
Sibiu".iedi vigl P'ortage La Pr-airie> anîd a siuiînibr t>foilicr outbîdc
to<wflh.

Ili% %nsauid I0o tuIle intentioni of tie Ontîario Ilower Coiiany, to
begin thie tnitruin oif dcsclouinient î%tîks thiia siltmnier. Tie
coîiliany claitu tr have rcciveti alphicatioî' for 30,000 liore
powt.r.

W~oi-k tva' icctihy couiuîiieuîtd o1 Ille long dist;tiace tclelphunnc
liste, betvcccîî %Viiiiijîg auJd Br-andon. vini Portage La i'raric.

The Suioke Nuisance and Big Fuel Bis_
CAN BE GOT RID 0F BY USING

RH REDARID 0UT003 801[ CONUME

'lic file la uîready comipictcd ho ut piîont sixticu'u ii.ut wcsl (-f

Niaigara Faills arc to bc iihumninaied by ciccîricily dituriuîg lil,
cciilig Ilulrtaîn ExpoNitîboi. BIy ilieaniu of rt'iilt pliaeed c..

hotuh ,udecî tifhle river, uIl coçtlîr'. 01 hIe liglita whichl arc tii-oNil
oni tilie Fai, will lic coulit ii t ly dia ngcd. i-cr liglît will atl.%o It'
laccd iii the Cavc of the Winds, vvîicu Wiil guve ho uIl water

%%Isieit faliaili frontî of il a IîhoN.lîoresccîît elièct.
Wmork wîill alortiy bc conicecd titi iltee ric ubtiloi ofn a iîc

powecr houi' for thie Oliawa Strcet lZailway Compîany'. It wli fl.'
ilt ucîUa le tif I lie lireeit Ilowci ltotiî., %viil lic etii hiiî'y firehrofîl,
.tid i ii coit, inîcid ig wat r whieels an d plhanlt. about iooo'

Theii plansi wiii iicelt a 2,000 hIorNe poll' eri gcuera tir, uIîii bluig
iianîifit'ttiri-cl iîy tihe W~es.t iîîglititise Co>., al l'il t shîrg, ail n ul r
large wale hcaelic<.

NIr. J. G. Mackiii, of the Royal Elecuric Coi.. Mcuiîti-ai, lias
jire;îauet planis and daîta aI file tcqiiet of flic Rcniîfewî Ploi'er

Coiîjaiy, for flic itili7atîion of uIl polte oif the Iihoiicceîre
raser. Mi-. bacckl'in catimzttes hat îiii 'liet waht'r is iowve.t, 7 ili
lît'rat powetr can bc obtalineci and ai ilîih liaier i,5oo liorse
liowî'r. Vie e.tim;tcd( coat of tlhe îcveloîînîet'n of 1111% liower i.
$40.000. The coiiauy la noix acpplyitîîg for a chiai-ger and lia%
eiccicil hIe followiaîg 1iuovi-sional cirectora:ni s A. Parties,
Il. S. Stcwauh, Joint Fergtuson, M. Il.. W. A. Niackuîy, Dr,

.N trphy and Thios. A. Low.
Somne lignîe agci the couicil of Wlinuîipcg gave noitice of ils in.

seiioiî go thicoitiiic ils arranigemntî witi uIlic Bell Tî'eîîiîîiuîc
Comîpany. uuîder îtlîmci hIe t.omnîîy olteraied the cil>' filue alaii

ytel.Quiil ecti ttolayrr'îusclts cipîi 0coni.
iiit the ciperaîloîl of ici sytciii for a fcw nionilîs loniger untl

tliecciîy uvould cotiplete airranîgemîent s fort aiking it over. lIti i-cpi
site ctmpai, btatcd Iliat liavîiiîg malle arranigcument% uo occul)y

Illic pace uiaed b' tlie ire aiarm iaîtnieis, Ilîcy wCi-C îot ini a
lioaition to atreede i h lî' reqtest, but would bc wiliiig 10 rcîiew

thie contraci for a fj'cilier lieriod of. ilîree )'cars. To thii i-o.
poai tlie cil>' woîiid n0< consent, anid tlus Ilie matiler stands.

The aintîcal meedtinig of. %harcluoluers of flic Caîîadiaîî Elecuric
Liglit Compiiuy watt held at Qiuebec on Julie aGîlu,. The annuai
report of the chrectors, -itibîîîittcd ai iluis meeting, !sbowed fliat
the devciopigient work!. are wel advanceil anîd waiI îîrobably be
compiietcd by the enîd of Scîîtenîber. Contracts have aiready
been nmadle for 3,ooo liglits, aand il la expîccicd that operationc will
lit coninieilced with a iigliting fonad of5,ooo to 6,oo0 liglit.s. Ne.
gotiations arc ini ;rogrca'. and are procecdiiig '.ati-sftetoriiy, fou-
ligliîing ilîta sîrceat of tule toWîî of Levis,. Aplications have also
been rcccivcd for power front %eeral mnaufactuiiiîg concernas.
Tender.% have bccn reccived for the laying of a sîîb-tiîarisie cable
go carry eu-i-cnt fi-ont Levis Io Qîîebec, and the riglit lias alato
bte ec uired front the Quiebcc Bridge Comîpany to use their
bridgc for the like Iliriiose. The ihnrehtuldrr-s wiii bc asked Io
atîthorize the ii.suîe 0f additinnal stock or dcbeiires to conîphete
the works. The probable revenlue for hIe fi-at ycar is esýtitiuateci

ai 2.000. andî the operatiig expenses nt $î,ooo lier monîli.

F, Mlot lîrfec Fues Econizci- and SiiokeTCon-uumcr iii 1 lie World. Endorscd by the
beçt mater îuecliaiics, iginlerm anîd coal

tiNcr% in the coutry. Evcry mîachiine litit oit wiîli
a gtsalraiitce Io conlsumiif % of smoke anîd a

svigof front ilo to :o% ;il fuel. Cao btt zied on
aiy fuirîace. Paicnt riglt% for ,acfor Ntîva
Scoîla, Ncwfoii idiîîd, antd a tiiuîber tif Ille
Siances orflice Unionî.

For flirthier particcalars -Iliply bo.

THE JUBILEE GRATE BAR COR, TORONTO, ONT.
FOOT 0F WEST MARKET STREET

w&ATrcIT]8SP C XT M N I

Travelling Cranes

Brown and High
Speed En gifes

Boliers
Rogers Patent Shaking

and Dumping Grates
Oas Engines
Pumps and Pumping

Mdachinery
Impulse Water Wheels

LINITE>

CANADIAN ELIECTRICAL f4leWS july, 1900



3îa~. s..,AI4ADIAI4 Shsc~.~1cAu ~4BWS

Wliti#WP¶I¶Uk tite rire aiartst '.stcrni

1-dwarti JDe4Iai'. a litncman in tihe cil-

lîîo' of 11 il l, failte inl cotct
Wit the Ctie lonî>anyh s ires

A comupul> ,L g oirg.1nitced aI oIt-
%va 10 nitlICttire a1 tew forsi of' gaN,

iii i% 1'-';,tid 10 lie î.OtlllîOwcl Of 911 lier
'cnt. of air sînti 7 l'Cr ct- Of' illiiîtat sng
mtusre. lThe i>roce'.é tif tastsfacitire is
ttîs tiecrilsetl : Asn ciectrie miotor tvorked
asstonatitrlaii't iteriais dstritg ai lieur,

coiiet'ts a certain amoîttit of atr tisto a biow-
"-r. Th'ie air tisen goe'. int n clsassber cous-
taitiing acid, ansd liam'.es frotin titere lit> a
place cotlintg carbonalors. Tise acla

t'isber rolis Ilite air (If' carlin antd itises>
1lite air goles isito Isle ctritossators il is prac-
ltitliy pusre oxygels ansd ttots'pi>Olonous.
ln te c'iansier cotstaiting tise carbonat-
ors tisere are wicks satsrat'd w.iit the
iliiiiatistg sttixtusre witich is %ulîiiect

i'rom a receptabie atî.-cited te the appar.
ails. l'ie ai gltol)icre in pas'.istg isito te
carbonators i. cotttbited %ii 7 Kre~ Cent.
tif lte iiistninating mtixtutre. Tise ga'. fits-
aiiy gocs 'toto the cîataber (rost wticit *st
snay bie ut'ed. A-4 ili gas becoînes ex.

litelt ii Ille tattic n oui(I wiii l j'. Jrawtî
l'or liglit, at) atitoitot mcarraîgetîstt crasti%C
lite cieclrie rnoitir te work andi %ent in>
thore air. The electrie tilotor, lieyonti
sessdissg in thie air, lisa lit, tonset t ot wili
tise gs makitsig tmacine. lu1 tact, a S.*%
lent Lt weiglits cosid bic u'.ed itt'.tetd et' ia
mtotor. The liglit lîroducdt i'. %assid <t lie

puire Whvitie anti 7 limtes st1roniger itn iliitisti.
:tsig power tuia> a tb.catsdle elecie ligiI.
»FileCO etlto productiosn is sasd bo be t'si]'V
Sio'> fer 2.;o liglits. The ga'. is visssloyed
for litetîg .- Weil . for limgisttmg. bt'.r.
J. I. ltii, J. A. Saylioit, ansd C:mpt. C.

or tise precess of nmanutfactutre f'oi Cansadit

flhe New System
OF EDUCATION

Eectrical
Engineering

and %Itnliag Itunec*ring:
Architecture*. Irawittg.

8iiurveying:; Ilot'etttrr
andrîlnKit:h lirantls'rtn

TAUCHT DY MAIL.
0over 50 Coutraes.

W. have h.tp.d thoutaoda 10 better positios
anti salaries. tiend for Irae circalart. t.tatiog

th b.ec oln ,bcb yon are ittosest.d.
lrtiE NESNTOA ixkktJti'tmlOKtE acIIooLS

usa leu4 eaao.la

dVICTOR,
TURBINES~

OPERATINC'DYNAMOS

That there are more VictorITurbines in tise 'quppIyisîg j
power for elcctric get r.ators j

rlthani an>' othier, is, dtte to the
many points of stiperiority

possessed by this Turbine.

SFUATURES DÎREEBIGf.
Hmqfî Sliccd. Close Ro;laîton. .
Great tl/tncity. High Efficicit-

cy, ô eyI! Cylindet ùîau'.
YtnyMtion. ,

RECENT PLANTS INSTALLED:
Lah;sel'pid'. li sa ti it'& Landl

'IKontestay «,twvtr & i.igis tCo., <'.-j
landt, B.C.., 3.ot).b là.>.; i )lge'%iis'

1-.ieciric Ligil i>tw' ' .. i>g
vil, l'.. iiks Vall .>i' lt er Coi.. j
i~is~st. N.V.. ligIst',til Rites'r 1-

P>ower 'Fr;, issss''t>t . . .i

ici me'tj: . N.N*t.: Qnst'ie' 1R.tiltve.y
L1Iigist & P'owetr ('o., Qssehr't.î.tu .

Ip.; 'l'lie 01: a wa, E,.tr <t.
j~Ottawaî. Ont., 2,00'is 1.11.1

H OR IZI.*,si'tO\ )iNt 1, ' 1tt F.iti 1)
THE--

278 LhmanStreet.

S DAYTON, OHIO0, U. S. A.

IilE

Crocker Improved Turbine
ln Hforizontal Sattlnt. with Quarter Turn lEiblow.

Whùre the nature of
~~ the location will per-

mit its% use this type
Iris mniy advantages.
It is v'ery suitable for

'X direct connect:ion to* dynamos, and many
are in operation in

ts clas.s of service.

Notice iîow comploete and compadt tis arrasîgc'ent iii, anîd how (.atiy it
may lie instailed. Ca» you uise anything of titis kisd ? Your inqutries wii
roccivo prompt a'ttention.

Water Passera examIned and Reporte made.
catimatest submlttud fer Complets Eqsipm.mnts.

The JENCKES MACHINE CO.,
Lansdowne St, Sherbrooke, Que.
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SPARKS.
Wti.Xini. ioute & .SoI., Mt'atord, Onti , hiave puîrtlachle a

i x>o liglist .11l n i ir trousi Ilie Royal leirî'Co.

'l'lt ie .~i:igimlti Eleccir ig'l.rth Coiiijaiiy have coiiirati c
%wilt Ill uic Rîl lt'ti .. tic icîiip.îiî>, tir Ilcii cal, for 1 icw% 3,ooc
liglit îlviaio.

Mr. '1110%. L.,w, of lteiifi-cw, 01i1., is oîîii coiiipan>' tu
delt'cp the %atr powe~vr of thc loiiiit'ciere river. ht i.% iiîetciid

ii %li'isil a.bout S4o.tooo.
ll' Ilie eXjIlo~iicf lr bilt'r ils tili! D)oinioni I rul & Sîteel Con,'-

i>at*v' -i ttitrric4 it Svuiy, C. I., uIle ciigiiîcer, AIr. Ilrry, of
I .ciiliiderr ' , wall k lled.
'The icwl of I le,41cler, Ot~i., %%ill %iibiii a Iby.l.iv to the rate-

1pdyt'r, ii ,iro% It'e sio,ooo flîr uIl uîîirlîoýtc of 8.1kiiig ovt'r ihielc.
t rie' liglit planit tif M r. Sua niitz.

I 1 counîrg icnit arvigil a ljvt' wîilc in (lie power Iioti% cf lie
I >igltl%.i I ght, Il<a L & lo c Cciip. iîý, ai VeFeil Fahîtls, Ont.,

î*îîguîîctr P'oole' w.8% ii'îaiî I kulled.
'ruthe i'avr of lirarcuriige. oui.. %vfili totc, (ii a Ou-Iw i

ul ty «Sth (c rait Ne cO M btl)yt lie i~a fc.titrfor tilt purpose of
ik'veo 1îiig powler fur li". >-ciier.ttioii of eleciricity.

'l'lie iaN:ia Elîccrit' Cciiiiî.tty lia% jii%t awarded a1 t'îisract 10

Illic st illwiehi. ieree nd iii ialeComîpaniy of' I ):yîci, Olhio,
for water-wht'cls for ilieir iicw elc.trit' lighîsîîdiî

'l'lie lBrantlford Ehcitrict & Operaîliîîg Compaîîity liave jtlî decided
îc hlid a ,îcw lioîî'r lioiî%t'. .1il ih limachineir, wvill be raibcd igo

fet' iboe thie lîiglie!bt flood Icvel kiîowî. 'llic e%iiiiaicdt cc,.î of
the prirc1 4eitd uiiic'îîîi %$,o,tioo.

4% iicce cf icel wasîcclil>'rcoved frutti tige c>'c ofcîic
cf ti lioîiio'c f thli Catiada Ati ,iii t RZailw.ty, by mials of
a iîiagiîeî iii t lit office cf it'e Oitaira ]*lctrît- Cciipaîîy.

Col. 'Iraccv, City' Eigiiicer of \V:.ticîiiver, Dt.C., lias rcporicd
for Rtet corporaionî cf Revelsioke, Bl. C., as tu tige valle of tic
Rcvclîtcke Coiiiîaii>"s- pîlanti, wlîit'l will îirobably be takcn over

by ilc icwiî.

The' flwiîn' l csric Liglit Co., Ilowiaîville, Ont., lias
beti coîîpcld, by a large iicease iii ils buîsiîicse, tr purchiase

icîv iiia'hiiiierv, anid hli' ordsred froîîî îîc Royal Ekt' 'té. a
rj0 k. W. tw'iI ls K. C.- iiîdtictor alierniar.~~

MNr. Nl.tiliew Neilsoji, C. E., of Alîiîoiile, iaia besi.
J cliii, N. Bl., eîccîrit' ralwavy, lis c'cîl trulii

J: waah'erc lie. Wa% engageti for %everaI 111.11t, vneîld-
iiig thc conirîiciit of ai clcîric railwasy for hiU S'=

Nu fiîrulier at'îmionlia4 bccîi takcî b>' uIl Ott&~~~;rcîii
iowards graîîtiiig a regicwail ccîiîrac 1th'Ehceric
Ccmiàiîly, andî oii uIl other biand tic stps hiavt' becîi lakeni b>' iie
tciîipaiiy iii tht' dirctîioni cf îicgots.tiiîig îviulî the :ty> l'or Ilie !,ale
cif ils pilanti.

Jo.4eph(cdcs an cîcuriciai, ii the cîîîîîhoy cf (lic Chiamibers
Elet'cric Lil.ih & Power Compi~any i Trîro, N. S., rî'ccîiuy caisse
iii contiact %ilh i a ut wirc whlh workiîig wiili ai arc
ligli i. li cva s --evcrelv luit iiî cii i li lit'ad andI bîands, but

rc'vered frontî thc slick.

A -,cliente i'< %aid Io bave' licc dc'dcd tîjuon by I lie iiîitcresti
tcoicerîi' fur iiiiictviig tlc Cliaîidierc watcr powevr ai Ottawa.
hli% tiîiiidcricod tiat ai obstruictionî ivill bc reinovc< anîd tic iii-
Raktes cîîlarged, aund (lii tl! work wvill ccs( about $5.0.Tite

'11Lî Oiawa Ehcctrie Coiîa I, cKay Mihhiîig Companyii>, J. R.
Blooth, aîd cihiers are icrc'iicd.

Coiitract.s have becti awarded for t'e crecîloîl cf a li.,aid.oîiîe
lueu buîild'ing i i ontreal tu %erve :u, i headuî cf Ille canîa-
diai, 1acific Telograpul Comîpany'. Thli tiw bildinug will b
ercucd ori t -,ite cf uIl old oune wliidi is iiow beiiig tarit dowii.

It will havea ~ froiîiagc of ico fcct on Hosplital shtreci,
4.% feet on Si. Frîci.Xsc .reet, antd .5% fci oii Ix-

chîange Court. I wilh cotibisi ofeiglit ttri'i liohwcr iotics to
b<, 'otustrîicied of New Br'unswick saîudNioîie, and the' tîpiior stories
ofmoiid lpreqçed brick. biodemn skeeon steel ctisructio wll
hi' cuployed, antd the sîructure will be malle' firL-proof througui.
Tite ojk-rating rourm wilI bc lojeatcd on thîe eighh -storty
witlîan enirance on tlic corner of Hospital andi St. Francois-Xavier
sîreet, andi a seconîd enirance on site la nanucti strect for cm-
ployces and inessengers. The' grounti floor wUi be occupied by
tie Company's offices. TFite main enimance wihl be on Hospital
Street.

.M.AAUFACrURED SY THE ...

SIEM1ENS & H1ALSKE ELECTRIC Go. OF AMER/CA
Ta Officers and Managers of Central Stations:

The Duncan Integrating Wattmeters manufactured by the Siemens & Haishie
Electric Company of America are constructed after my design and under my personal
superuision.

The great facilities of this Company haue ce labled me to complete many improue-
ment s her-etofore contemplaÎted but neuer until to-day accomplished.

CANADIAN AGENTSm Imm

MUNDERLON & cou MONTREAL
Write for Catalogue and Discounts.



Some Types ofq

MÂNHÂTTÂN
Alternatîng Ourrent Arc Lamps

You a,.re inviteci to mnves-

tigrate our A. C. Series En-

closed Arc Systemi.

to provide for any percentage 13.-s

Dv.r NO. 200. of circuit.
D.B. Trim. Brass.

At 6.6 amp. 72 VOltS
arc=430 wvatts.

Total loss in Ianip=5

r Efficiency

~*; ;.995.-
'~~:~ ,/Power factor

7co mplete cir- ;

cuit of Larnps
-id Regulat- TN.10.

STYLE o. 2~2C. G. r-im. Iron.

Manhattan Goneral Construotion Co.
HeadOffce:NEWAK, .J.Canadlai Office: Temple Big, TORONTO, CAN.

july, 19W CANADiAT4 JOLiECTRICAla NEWS

Head Office ; NEWARK, I.j.
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SPARKS.
Thre r:rîegîaverso aI aris, Ont., svul ofrer àlr. éNielbrtiiii $8,0oo for

lu% estlei rut' ILZii lanrt.

ll r. J ollu Stutheurlanîd, tir Ou awa, i., euîdeanorisuî; to foruut a cotil-
plly tI to lil r utuîblcfâclory ;in tt i ty.
\wo'rk has beenu coingrueuîced at Cascade, 11C.. oni the po~wer

litltist. l,~ .rtuiei sucie tif Ill lu de ~~ilI oner & Ligut C..ouin-
p.'uiv.

Thle I owuî covuil of Cauuîigîggt on, Quît., wilt rruubiîîjt a by.taw
Ilo Ille rotctuayers Io r.tisc $r.oSa for tire purcluase ofa nîtînicipat
liglutitg pîlantî.

''u î'tva ut let%iug Ilue bata:îcing aoruuîiatture,, SaIY2s : couî-

lu'u wvtî'ue the triri.lttbu e i riiînuîiîîg. Illte tîeavy %ide rail bc fouutut
tvttu :u pire of clia1k. anduîu Corîuîu %rsuglut s tdjiuute(l ou Ilue opIso.
saIs su i l Iu ttlle cessatioui of uilveuîîcuî i't flue bearuugs -.1uows. iluat
tlte cetreof~l grar.itv esiaîîcidtas %vii Illte axis or Illte îaî

A coiuuîauv couitilioeti of Wiuînipcg c.ila.li.%ts and lausiiuîcus fileu),
lias treui argauird tuuudler sie unauune of the L.ac du Bonnet Cotîn.
pam>' Io Irumisîfla elclriliy for powecr and ..gu.t, front a %vaier
poswer :il Lt:u du Boninet ta ilie City or' WVinnipeg, a cltknec of 62
tîîilers, usiuîg a vottage 01 4o.000 volt$. Plansa have hueut lîreparesi

l'or (lie power luouse auîd plant. Tire buildinîg i-; ta bc .1 t- ficet
long, by 56 feet %vide, and %vill Le tluororughly ire proof. A gallery

witicit rutns the~ wliol or one -,de of hIe litintg i desigtiîcd to re.
ccive the' swigcluboardsu, leaving tise miain floor to bc rusru for tlie
gcuuera4tors and transfarniers. Oui the main floor wvjtI bc placed
2o direct connected gurtos'ahof îooa kilowatts callacity.
Stelp.u> trauîsfornicrs will bc u±mployed ta raise lhcvoltage t0 40,000
volts. Thec water wlîecls, dynamios anid transl'ornîcrs wilI ret oui
stoule arches. The flumie wiUl bc 72 fffl 10ong, 16 fed %videand 10
réel deej).

ELEOTRICAL REPAIRS
In th, large and well equipped r3ctories suhere the mootiracture tir electdica

*pararrrst -. catir ut vr tndet the piece work syhtern. thre) finut ttuat rejruir work or
aiigratul sent iun ta) bc rep<ured or rewounut inirerfetes m ith t bit systerui, aurrt in iruany-

cases il e' wruld il rier mot to (Io this tu'urd or wortc. as iut is aturuo'g im Lçlble go (Io
it wiutu llttach and ai a teaauoablc pruce. Knowuni the abose to Lre a tact,

MESSRS. FRED. THOMSON & CO.
774 Cratg Street, NONTREAL, P.Q.

bave aT=rrane ihleir woulrs !or rýepir woulc orîly. T1hev Iceep armtures of nearlv ait
rnalkes of dynamos in stock. whachthey loan white repaurs are Leing ruade. ThIirr
factory 's ..o arrarr¶ed that they can rut, nirht arnd day. arnd worte can Le run84hcd iun
tlle ilroîtest groibIc tuime. Telephone 3Xaluî 3t4q.

SADLER &HAWORTH

Manufacturers of

OAK-TÂNNED LEÂTHER BELTING

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

BE-LTS MADE SPECIALLY FOR ELECTRIC POWER USE.

Now Is the Time
To prepare for Liglitiing during thie comiiig

Winter. Please examnine our System.i aid you wilI
he coniviiiced of its valuc

.~J*SEND FOR CATALOGUE je,,I$t.X

Volta Electrie Storage Co.
lHAXILTON. CANADA. Llnted

su
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CANADIAN GENERAL ELECTRIC COMPANY'S

LIGHTNINC ARRESTERS
For Direct and Alternating Current Circuits

Cat. No.3168. For Ar Circuits.
(For .ine Service.)

75 L.ights or less'.

Cat. No. 3169. For Arc Circuits.
(For Station Service.) •

75 Lights or morc.

Cat. No. 3173. Type "M.D."
Specially adapted for Railway

Work for circuits up to
85o volts.

Cat. No. 3173.
With cover removed.

Cat.No. 3171. For D. C.
Incandescent Circuit.

For Station Service on circui tup
to 300 volts.

Cat. No. 3176.
Fer Alternating Circuits.

soon volts S. '. for
StationjService.

Cat.No. 3170. For Arc Circuits.
(For Station Service.)

7. I.igltN or less4.

Cat. No. 3182. For Alternating
Circuits.

:0 volis 1.>. (i.r iron box.)
For Une -service.

Cat. No. 3181.
For Alternating Circuits.

200 M volts 1.. For Station
Scrv cc.

WRITE FOR PAMPHLET AND PRICE LIST-

CANADIAN CENERAL ELECTRIC COMPANY, LIMITED
H-ead Office: TORONTO Factories:'I>ETE RBOROUG 1-

BRANC1E Omcs: MONTREAL HALIFAX

july, 1900 CANADIAN BhBECT RIU,9 , NEWS

WINNIPEG VANCOUVER ROSSLAND



FI RSTBROOK TOROTO FOR SALE-&
Kitig Se. Eci.qtlý -

16o K .W. Westilgbouse i ooo V. Aiternating Gcinerator, %vith
TOPPINS, D* OKSExciter; both ini good condition.

CRO8.tR8. Electrie Repafr & Contracting Co.
,VXIT FI ARTICUI.AIt. 617-619 Lagauehetiore Street NONTREAL

IMPERIAL PORCELAIN
HICH POTENTIAL AO __

I NSUIATORS :PPRA PORCLAI

Thebe lns il îîor. linve becît adopt<il excli't -i b>' soleil import.ant Cattadian
Tr.ttà%mitstion of Ilow.cr i nt.as: WeSt Koatenay ~oel & htC.. Bonning-
ton Falls to Rossland,; Cataract Power Ca. oamllton, Detow Falls to
Hamllton,; Chambly Manufacturln g Co., Chamnbly ta Nontreal ; Llght, Heat
& Power Co. of Lindsay. Feolan F alls ta Lindsay - Town or OrIlia, Ragged
Rapids ta Orila, and mnany athers in Canada, United States, Mexico and

Address ai
.~* ~ C orrespondt.nct.

General Agent, 7 ARcH STREET. BOSTON, MASS.

.Nl-uftcturcre wili tisid il ta ticir.iaitn:gc ta ti.e Ille colimns of THE ELEI.CcL. iE~ n ml.akine atnai(uncetîtnmcnîs.

IF Y"OU WANT TO RIT T

iEC ONOMX' IN STEAM POWE
I 1~J 3EST WITI- ___

THE WHEELOCK oR IDEA

LIE TARGET 0F
R, YOU CAN DO

I ENCINES
Tiiese Enigiines are admirably adapted to mil Electrical Plants,
because of thleir even speed and good regulation.

W ite frcbi Cu&talog.

Ti,, GOLDIE & McCULLOCH GO., Liimited
IGALTIr ONTr.

i'.I AISOt3.jf .! M AN <A t~ % llNk-q 111L . PIM~PS, I v.I E. 1s t Fl .tl' M~ I 11.1. M.ACHINtERV, aT
%IFAt. NlK.si.l IIF~.aT,.t TAI ~ i W.iVWR1KtNC MAIIttEV. 1 t'I.I.<VS iVtKM) lUIM lt

Scicntific An, c'ican. Oct. 14, 1899.

rot.t% to a \'1< . igand and i,

tg% au), langogag %in site %stitics.
t is a! regnilar gmatgnc %l.ti:ri

ita' ti paes.Tite qurats c1f the

anisit -oh ai ait inlercsîc ti lie
autouloble -.vii iind socting tin
Ille liîw italgarmn wi.h %l in.

(Ar (Mo: ngtcitd.a hr
s,. :tri arlicle an th reen: lon

immrai ai Ncrvpcrn and tit the
.'uoiacClio:b of 1-rance. Tit,

%0imr rine page'., i% exttiV ishat

ther nlagaziri1. a niosIaisf
tory' anc.

SUBSCRIE TO

3~1 State Street,

NEW YORK.

$3.00 Ai mmI

N. Y. Evcning Post Oct. 9. 7899.
Vie glcw iliitd ATs

S. induilti.1 lltbiistling Co.) ha..
.5very iltirac i-Lliajp .tatl c,a tit

%o s varied in contents, witbaiîîi
tondue paddiog. doit ane wondcr%
itaw îthe editor r-ari fil1 lois pagesý
hlercafier. SIilt I isI on pagc

able Foareign a il omiouiic llrcbs<;
anîd wh.i: farcigtier cari do in thec
N~va of (ttiih:sng **coay -ta tige
liriter. Anîlcric.tn% cari. Thie >o-

dcci (cature of illc new vehlicie it
itrotih to Ille frontt willi ItCW?
front Ille N\cwparu fs a-Ille
driver, lîy Ille w.*ty, flot aIsîa.Y.4
sitting cil Ille lefi. Therc arc

campnl-elcnt.sccmingbaaok revýlws.
andi sanie canes% ,ns.re nmadcc lo
[lie gcincrai reatier in coanicaiic%
of pceil nd 'ecrc. Tite maga.
zinc %cent.% (rce firom 111a.1%

CAIYADIICLN 13DECTRICAli IYBWS july, 1900
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JOHNf ST11RIR SON a Go., Uimiteti.
Agent for Ontario and Qucbec:

JOHN FORMAN. - MONTREAL

Pleae mention lie ELECTRICAL NEWS

when corresponding %wiîl advertisers.

ESTAXILISHED)ii
CRtA:z.s F. Ct-Mu, JAmin s,.t..ss0V4

Presadent. Tricasurer

capital and surplus, Sa,5coo.o
Offie-a# Xhrouguh t4 he DOlUeui World

Executire Offices:
Nos. 346 and 348 Broadway, Nxw* Votâc CiTY, U.S.A.

THE BkADSTREET COMIPANY gathers inora.
mation tbat reflects the tinanciai condition and the con
trollIing cicmune f be>ver seeter of mnerca,"ntile
credit a wes yedeied as of theerbns
ay ste merchants, for tbe snaerdntsit In = :nn
ecrifying and pwomultating inforati -on. no effort si
gredand no renble,expense consideredt1oapet

&Il ma:tersaffecn comnmercial >ffahirs and mercantile
credit. luaotfices and connections have bttn.steadily
exîended, and it furnishes information concerning mer-
cantile persans throughout the civilired world.

Subsii s ar based on tbe service furnisbeýd, and
are~ ~ ct.iai -nyb rpt b hol-sle, jobbing and

noanufacturing cncna. nby rcsponà!b e and worthy
financia, fiduciary an buies Ioprtons. Seal
terots my be chiaise Zy ldrs is~ e cosnpcnv ai
any of its offices Correpoodenct innited.

THE ERADSTRME COMPANY.
Toronto Office: Cor. bMelinda and Jordan Strcu.
Hamtilton Office: No. >3Jae Street South.
London Office: No. 36592ranhmond Street.
Winnipeg Office: No. ~SMain Street.
Vaoôuver Office: Cor. Hass1inRsad Harnilnon Streets.
Victoria Office: Board of Tlrate 'Iiuilding.

Titos. C. Inviter, Gen. Migr. Western Canada,
TozoNTo, ONT

AWcekly journal of, ance informa.
tion and public works.

Th tcgmet medium for &dvertn.1

menti lor Tenders.

le. z1i '' *

e..ub"bg lm

The Packard Electric Go., Limited{AESO L amps ndTransformners
Ail Electrical Supplies Furnished
Promptly at Lowest Market Prices.

SOLE AGENTS FOR SOHEEFER RECORDING VA TT METERS
ST. CATHARINES, ONT.

WAESTON [LECTRICAL N1810M11T60.
114-120 William Street NEWARK, N.., U.S.A.

Blerlin. Europen WVeston Electrical Instrunient Co.. Ritterstrsasse No. SS.
London- Eliitou s., No. soi St UNari~Lne.

W ESTON STANDARD PORTABLE
Direct-Reading

VdLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMENETERS, GROUND DETECTORS AND

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

Our Portable Instruments are recognized a% TUE STANDARD the wnnid over.
veteat Potuble Oalvasto- Our STATION AMMIETERS andi VOLTMIETERS are unsuipoased in point
moter-lor Etige 'Work. ofextrenne a=murcy and iowest consumption of citergy.

.YUST IPUBE3LILSMED

'TI-iE

GfiNfiDifiN
1-fiND- 1300K
0F
3TEfýM
fiNID
BLBGTRIGITY

Iro
By
Wiliam
Thompson

Ini Strong Qloff Binding

T HE preparatory chapters are devoted ta aconcise explanation of the foutîdation prin-
ciples of NMathematics, a knowledge of which is
absolutely nccessary to the study of Electricity
and Engineering. In the succeeding chapters
the student is led by graduai stages to a mort
complete acquaintance with these subjects, and
is equipp-d with knowledge ta enable him ta
pursue bis rcsearches ta any further extent.

Price - 50 Cents

TBE
C. H. MORIMER PUBLISHING CO.

af TORONTO, Lirnited -

TORON4TO - CANADA

Send foi Table of Contents.

If you want to.*

BELL
'ANYTHINO

to the wholesale and retail hard-
ware merchants and m9.utac-
turers

ANYWHERE
in Canada, yau oan reaoh them
througb

1h2 a NAIA

HARDWARE AMID METAL MERGNANI
NITRRAI. aad TORONT!O

Circulates in Every Province.

170 Pages
Illustrated

july, 1900
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t.1IIUUIUUUU<~ UIU IIIIIIIUIUUI> ~ 419 St James St,

FIRE ALARM APPARATUS and 1 MONTREafýL
TELEGRAPH INSTRUMENTS 'rceiptonc No. si=

E. J. BRFOWN E,ginegering GoitraG;t Gonlîrmy
EILECTRICAIL Man OfiTce :canadian Oiîce: OT

REP&.IRING hIit.liK,7 likOAt)lV E OI *iiL IhuiL:iN; TORONTO. OT

aîî.cs Mot<ra:îdD>îaî BRIDGE SUE-STRUCTURES, WATER POWER DAMS, CANAL WORK

72 Colborne St. -BRANTFORD and CAISSON FOUNDATIONS a Speclalty

ELECTRICAL SUPPLIES,
Induction Alternators (No Moving \Vires) Transformers

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

61~.MUNDERLQH &C00

"Our Oak Leather is Tanned and Currnec in the
à&good old way and made into Belting, with the
"iaccumulative experience of 43 years. "EXTRA"
"brand.

THE Je C. McLAREN BELTINC CO.
FAcToRY: MONTRERL. TORONTO. VANCOU VER.

I'110.,c niteilt,.ili ll t.E\11I IaitTRICA.L N*W, %tisen etirrei)ozd:g'iti vla :advertisers.

The ELEOTRICAL CONSTrRUCTION COMPANY of London, Liniited
LONDON - CANYADA

"PerfeCtion" Type Fý.ine Generator
---- àmanafractuted In any st, or volage with an>.standard ecine.

Diret Connecteil IYA O o, I&olated L rbtilng j Slwpeed. MOOR
Bnld lit . - D N M Iantsp« Syttuy U a.Em~n

Sj~rc ~.rn:Lt'r% Arlîvu,:rcs rCNwNilud-.Isv type.

Repairs to A11Y SySteM On Short Nottee.
'.Office and Factory: 90 Yrk Stireet, ]Lcbidori

ACENCIES: Wlnnl»og, Vrsncoutjr 1-lilfax,
Toronto. M~ontreai: Klngrston.
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