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1 ALTERNATING GENERHTORS <8

Induction and Revolving Fleld Types.

DIRECT GURRENT GENERATORS

For Power, Railways, Lighting.

ﬂ\‘ HAGNER TRANSFIRMERS <3

For any Pressure up to 40,000 Voits.
ey oy ARG DYNAMOS AND ENCLOSED ARC LAMPS

s’ f W. A. JOHNSON ELECTRIC

- et COY. 134 Kina $1. W., TORONTO

STANLEY TRANSFORMERS

The Standard of the World for

Incandescent Lighting Operating Motors
Arc Lighting Power Transmission

INCREASE DIMINISH
STATION OPERATING
CAPACITY EXPENSES

We furnish a Guarantee of the EFFICIENCY and REGULATION of each Transformer
and will Insure them for one per cent. per annum.

THE ROYAL ELECGTRIC GO.

MONTREAL, QUE. Western oMce— TORONTO, ONT,
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ROBERT A. ROSS, E.E.

(M. E. Graduate S .S ). K. Degree,
Toronto University.—Nem. A1 E E

ELECTRICAL AND MECHANICAL
ENGINEER

Specifications, Plans,  Supensidon, Valuation and
Advice on Elecinic and Steam Plants.
Special Machinety Dewigned.

Hamilton Chambers, 17 8t. John 8t., MONTREAL

dJ. ALEX. GULVERWELL
micrear ¢ AN SROKR

* MECHANICAL..

Special Agent R()) al Victoria Life.
late Local Manager lmomu and Cential Ontario for
Royal Victona Life.
hmnul) wath Edwon (;enera| Electeic Co., Canadinn

5 KIng Street West - TORONTO

EDWARD SLADE
Electrical Contractor
and Engineer........

Ammmm—. 137 St. John Strect, QUEBEC

CEORCE WHITE-FRASER
CONSULTING ELECTRIGAL ENGINEER

Mem. Am. Ina. Elec. Eng. Mew. Can, Soc.

Advice_in Management of Central Starions ;
Alterations, Extenvions, Tests~Steamor \V:uer
Plans, Estunates, Speaifications, Construction,
Power and Electric Flants.

18 imperial Loan Building,
32 Adelaide St. E. TORONTO

JAMES MILNE

Mem. Can. Soc. Civ. Eng. ‘late Gen.
Sup't. Toronto lncandescent Light Co.
Teacher Electrical Engineering, Steam
and Steam Engine, Toronto Technical
School.

CONSULTING
ENUGINEER

Plans, Specifications, Superintendence, Ad-
vice, Estimates on Steam, Hydraulic and
Electrical Plants.  Special Machinery
desigmed.

SPECIALTIES: Steam and the Steam Engine,
including Evaporative Tests, Efficiency

Tests of Steam, Hydraalic and Electrical !

Plants.  Central Station Management

reports carefully prepared.
Office : 80 Canada Life Bullding,
TORONTO, ONT.

FIRSTBROOK BROS.
King St. East, TORONTO

MANUPACTURRRS OF
TOPPINS,
SIDE-BLOGKS
axo GROSSB-ARRMS.

WRITE FOR PARTICULAKS,

C. E. SHEDRICK —%

Manufacturer of ~=emm SHERBROOKE, QUE.

Bigh Grade Biectrical
Measuring 1patruments and
X-Ray Outfits.

Licensee 0! the Whitney
mccuiul Jzstrament Com-
pany’s Patents in Canada.

Patronize Home Industrice
o Al 1 al i x trial 3

Eucxng F. Putiiars, President. Joun Canrmovrt, Sec, and Trexe.

F.P

(LIMITED)

MONTRBEAL, GANADA

AR AKD INGULATED ELEGIRIG iRE

Electric Light Line Wire
Incandescent and Flexible Cords

Americanite. Magnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use.

U. S. Factory: AMERiAN ELeEcTRIcAalL WORKS, Providence, R. 1.
New York Store: P. C. ACKERMAN, Agent, 10 Cortland Street.

Chicago Store: F. E. DoNoHok, Agent, 241 Madison Street.

. THE ACCOMPANYING ENGRAVING SHOWS A COMBINATION OF.

The Dake
Patent
Engine

il with Dynamo on same base, which has given
Perfect Satisfaction wherever used.

With a Generator of the Ironclad Tvpe, nt
is particularly suitable for Marine Use~no ex-
posed working parts—simple and refiablc.

WRITE FOR BULLETIN NO. 150, AND PRICES.

The Jenckes Machine Coy.

32 Lansdowne Street, SHERBROOKE, QUE.

Branches at Monlreal. Toronto, Rat Portage,
Halifax, N.S.; Rossland, B.C.

MUMFORD'S IMPROVED BOILER
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Large heating surface. Adapted to forced draft increasing
; horse power without foaming or priming. Specially ar-
’ rangred for using bad water with little or no scale formation.

ROBD ENGINEERING:CD., Lme ANHERST, ..

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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We desire to announce the Registration under the Canadian laws
of the designation * K.W." as the Trade Mark of this Company, No.
28,6630, dated October 3, 1898. All Bryant goods of our manufacture
will in future be sold under this Trade Mark. The sale of Electrical
Goods, not of our manufacture, under this designation “K.W.”, will be
an infringement of our Trade Mark rights, and will be prosecuted in the
Courts bv action for injunction and damages.
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$ THE CANADIAN BRYANT
§ ELECTRIC COMPANY.
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No. 301 St. JAMES St.,
MONTREAL. QUE.
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JUBILEE SHAKING GRATES

The Most DURABLE, EFFICIENT and ECONOMICAL Bar in the World.

{corv.)

Tur Jumgr Grate Bar Co, Torento TuronTo, Jan'y 8th, 1892

Drar Siks,— Answering your enquiry as to our opinion of the Jubilee Gratr
would say that we have had them in use for over a month, and hasve found them e )
::uguc':ov)l We are nvmrlover $2.00in our hco:al lnll p:r day ﬁ;rl o houguf wark
. Rt . © With the old grates we could ot get steam without uting Screencd Lump Soft Cot,
Stntmnnr) Bars. 10 to 2s/o g'““ng n F uel B'"s e'“"y now we use Soft Coal Screenings, and we are deseloping about 24 h p. more than we
could with the old geates,  You have already taken a memorandum of the tests that

More Heat from Soft Coal, Slack or Screenings than
from the Best Select Lump or Steam Coal burned on

effe~ted b)’ using chc.lper fuel on J UBILEE BARS. + were made of the old and the new grates, we _have checked over the figures to day
and find them quite correct. Yours truty,
(Sgd.)  Tux Toronto RamaTor Mre Co., Limited.
Manufactured by...... Jno- M. Taylor, Sec’y-Mgr.

THE JUBILEE GRATE BAR CO. of Toronto, Limited,

Office and Factory : Esplanade, Foot of West Marke? St.,, TORONTO, ONTARIO
and THE GOLDIE & McCULLOCH CO,, Limited, Galt, Ontario

SUTTON'S BOILER GOMPOUND

PREVENTS

Boiler I‘xplomons Loss of Life and Property.

EVERY BOILER SHOULD.BE KEPT FREE FRUM SCALE AND CORROSION

SAVES FUEL, TIME AND REPAIRS
The Wm., Sutton Compound Co.

of Toronto, Limited, Consulting Engineers,
206 Queen Stheet East, TORONTO, CANADA

Write Us for Prices—-

SWITGHES, DYNAMOS Axo MOTORS
AUTOMATIC MOTOR STARTERS

and all Electrical Devices and Repairs

T.& H. ELECTRIC CO.

265-7 James St. North, HAMILTON
58 Adelaide St. West, TORONTO

ILER FEED WATER P!IRI[YINQ ST o e

' \\\T\“\T\ N
s\m\u\\\\w NN

L FOWRIGY

\~—\
TANDARD STRENGIN™

e &1
MR
G* 1T ’r—a"_—— -

JOAN MSDOUGALL - Gaelonin on Worke, MONTRERL. QUE.
There is Nothing Too G_ood for your Boiler

1T IS THE HEART OF YOUR FACTORY

CLEAN BOILERS s re mue wo swoveer SAVE FUEL

Our ZINKOLENE and Special Compounds are
MONEY-MAKERS for You

Tuwe CHEMICAL COMPOUND CO. - *"goronTo




CANADIAN

A

ELECTRICAL NEWS

AND

STEAM ENGINEERING JOURNAL.

Vou. VIII. !

No. 11.

NOVEL MOUNTAIN RAILWAY.

In the July issue of the World Wide Magazine, pub-

lished in New York, we find an article on ** Mountain
Railways,” by Mr. Salvatore Pannizzi, who describes
and illustrates some of the novel railroads built over
\prccipices and mountains in different parts of the world.
'One of these, in the Australian Alps, is operated by a
balloon, as shown by the accompanying illustration.
Concerning this peculiar railway the writer says:

The last mountain rail- —

N

offers a sublimely beautiful view ; but before the advent
of the Acrostatic railway the climb was both long and
tedious. It was only attempted by experienced moun-
taineers. The illustration shows the balloon dragging
up its car on the single rail.

THE GAS ENGINE.
In a paper read before the North British As-
sociation of Gas Managers, Mr. W. C. Peebles

way we have to deal with
is, perhaps, the most ex- |
traordinary of all, the [
motive power being not . B
steam, nor electricity, |, B 1}
but a balloon ! Stranger IR
still, the official stamp of |- -
approval has just been put :
upon this marvellous rail-
road, which goes to and
from the summit of Hoch-
stauffen Mountain at Bad-
Reichenhall, the well-
known watering place in
the Austrian Alps. The
Aerostatic Railway — to
give it its correct desig-
nation—owes its incep-
tion.to the well-known
inventor, Herr Volder-
auer, who had long ago
convincedthe experts that
his scheme was perfectly
feasible and safe. A
single rail guides the cars, I
and keeps the ballodn
Lwith its load captive, the

cars gripping the rail at

the sides and underneath

the flange. At about

every 15 feet the lineis

firmly anchored. In de-

scending the mountain, of

‘course, gravity is the

propeiling torce,_'\ water-ballast being taken aboard
at the uppeér end to counterbalance the buoyancy
of the balloon. 7The cock on the water-tank of
the car can be opened by the operator at any
time. The tank carries about 8oo Ilbs. of water, and
tank and car together weigh about 6oo Ibs. The balloon
is 67 feet in diameter, and exerts a lifting capacity of
something over 11,000 lbs, Weights, also, can be
taken aboard and discharged at the various stations
along the line. At the foot of the track are the gas-
tank anpd generator. The summit of the Hochstauffen

NOVEL MOUNTAIN RatLwav,

o thus spoke of the gasen-
Lr gine : ** There can be no
" }.‘: ’ : doubt that a great deal
has yet to be done to im-
prove the action of the
gas engine. The main
direction in which a
change must be looked
for is, 1 think, in the
cycle. But this would
seem almost impossible
without introducing com-
plicated mechanism. At
present—at least with the
smaller sizes — the suc-
cessful competition ot the
gas engine with the steam
engine is chiefly due to
the convenience and econ-
omy with which the gas
engine can be operated,
especially tor intermittent
work. With engines
above 40 or 30 horse
power, using producer
, the cost of working
is greatly in favor of the
gas engine, as has been
proved time after time.
We shall find, therefore,
that large gas engines
will not stop at 4oo or
500 horse power, but in-
crease gradually year by
year until they compete
in power with the largest steam engines made.
What the gas engine has done for the benefit of
small masters it is impossible to estimate. Many
hundreds of these employers were driven out of
existence by the introduction of the steam engine,
But they are gradually springing up again, and,
with the aid of the gas engine, they are able to
secure a respectable share of the trade. That the
gas engine will rank in the near tuture as
one of the chief sources of power there ¢an be no
doubt,”
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REPORT ON LIGHTING PLANT FOR CITY
OF HAMILTON.

A rErort has been presented to the city council of
Hamiltor, Ont., by Mr. Percy Domville, on the cost
of installing and operating a municipal electric lighting
plant. For the purpose of comparison the report is in
two divisions : First, description and cost of installing
and operating an arc plant for lighting of city streets,
with an addition to arc plant for civic incandescent
lighting ; and sccond, description and cost of installing
and operating an clectric incandescent lighting and
power plant, for both commercial and civic purposes, in
conncction with an arc lighting plant.

{ARC LIGHTING PLANT,

In desc omng the proposed arc lighting plant for 500
lights, Mr. Domville states that one 300 horse power
tandem compound condensing cngine and condensor,
capable of supplying power for 550 arc lamps of 2,000
c.p. each, or 650 arc famps of 1,200 c.p. each, will be
required. The neccessary boiler capacity is given as
636 h.p., in three units, Two boilers would be suf-
ficient, but he deems it advisable to have onein reserve.
Five 125 light self-regulating series arc dynamos, cap-
able of sustaining a steady current of 9.6 amperes, or
2,000 c.p. per lamp, are provided for, leaving one dy-
namo to spare. With the increase of the number of
lights to 700, another dynamo wouli be required, bat in
view of the improvements being made, he recommends
the postponement of the purchase until such machine is
required. Five hundred double carbon arc lamps of
the clutch type, each of 2,000 c.p., with globes, cut-
outs, etc., fitted for $4 carbons, ’gfe specified. The
lamps are to be divided into nine -circuits of 55 lamps
each. As to maintenance, Mr. Domville states that by
locating the plant adjoining the sewage interception
works, the present cngineer and fireman could be used,
and, with an assistant, would be sufficient to operate
both steam plants. With the Jatest type of compound
condensing engines, fitted with economizers, etc., a
great saving of fuel could undoubtedly be effected.
The amount of coal required is variously estimated from
5 pounds per horse power per hour for a simple non-
condensing engine to 1,765 pounds per horse power per
hour for a triple compound co~1ensing engine. Taking
4 pounds per horse power per hour as a fair estimate,
assuming the efficiency of engines and generators to be
go per cent., and efficiency of line to average 93 per
cent., one pound of coal will, the report states, produce
140.49 watt hours. The estimate provides for four
generators running ten hours per day, each 9.6 am-
peres, 6,250 volts, or a total output of 2,400,000 watt
hours per day. Estimating 140.49 watt hours per
pound of coal, the amount consumed daily would be
17,083 pounds, or an annual consumption ot about 3116
tons.

An addition to the above plant for the purpose of
supplying 1coo lights for civic incandescent lighting
would, it is stated, necessitate increasing the size of the
engine from 500 to 6co horse power, and installing a
§o0 k.w. alteraating dynamo of 1000 light capacity, with
exciter and small switchboard. Additional wires,
transformers and poles would also be required, and the
cost of operation would be slightly higher. The present
consumption is 125,000 watt hours. Assuming that
one pound ot coal will produce 140.49 watt hours, an
additional consumption of 888 pounds per day, or 162
tons per annum, is figured upon.

Estimates of the cost of installation and operation of
a plant as above are given as follows :

ArrRoOXIMATE COST OF INSTALLING A Civic ELRCIRIC ARC Tian,
oF 500 LiGuTs.
STRAM PLANT—
One (1) 500 horse power tandem comp juud
coudensing engine and condensor, e1:cted

and connected ready for cperation........ $5,000 00
Three 212 horse power boilers, erected and
connected ready for operation.... ...... 11,550 00
One boiler feed pump...ooovveeivennnnn. 300 00
Contingencies, eovnieiirnnreirennen cens 2,000 00
$18,850 00
ELRCTRIC PLANT—
Five () self regulating series arc lighting dy-
namos, 12§ 2,000 c.p. lights capacity, at
2% £« O N 13,750 00
Onc (1) ten circuit switchboard, complete... 300 00
500 double catbon azc lamps, with globes,
A P25 ittt iiiriiie i, 12,500 00
§00 lamp hangers, at $§’. ................. 2,500 00
50 wiles of line No. 6 B. & S. weatherproof
wite, at thcents perpound ... o0y, 4,000 00
1,750 cedar poles, with one cross arm, at $3. 5,250 00
Setting same, at $1 ......... ... 1,750 00
Insulators and pins.......coovvviiniannn 150 00
Erecting wire, $10 per mile ... .. 500 00
49,700 00
BuiLving, ETc.—
Building and chimney.. . ., $30,000 00
Belting o ooove vivien viiiiiiiiiiiiiean 830 00
Pulle{s ............................... 250 00
Shafting, ete. ....... ... 500 00
Publishing by-law and incidental expenses .. 1,000 00
Contingencies, «vvvverenennvernnncnennsn. §,000 0O
——_3n580 00
Total..ovvveneiinnnen. $97,130 00

ANNUAL CosT oF OPERATING C1viC ELECTRIC ARC PLANT
OF 500 LiGuTts.

Coal, 17,083 lbs. per night, or 3,117 tons per an-

num, at$2perton ... ioiiieiaa.. $0,234 00
Carbons, 500 pair per night, at 134c. per pair... 2,737 00
Oiland waste. . viveiinriiiiieaeriocnseennens 300 00
Lavor.—1 superintendent and clectrician.. ... 1,800 00

tchiefengineer..avienneieeinen. ... 900 00
T assistant engineer. . cooeveieies auen 7¢c0 00
PAMMAN coveiniies cieiiiiiei e, 600 00
1 dynamotender.................. . 60000
1 lamp repairer and tester...oovvaan .. 600 00
3 trimmers, at $300..... 1,500 0O
2 linemen, at $500. .. ..ot iiiiians 1,000 00
1 PAOIMAN.  cevetirecneneinranans 500 00
plaborer..c.oeeiiiiiiii i, 450 00
Keepofghorses..... ..... ........ 500 00
Office expenses, stationery, el ..ou.venveen.n.. 600 00
Depreciation, 5°/,0on $97,130...... .... .... 4,856 50
Interest on $97,130at 334 0eeecieeennnnenn.n. 3,399 85
X $27,277 o5
Cost of arc light perannum................... $354 55
" o woow o mighte..ooiiiiiiiiiiiia.. . 1493

_The following is given as the comparative cost of installing and oper-
ating 1,200 and 2,000 c,p. lamps for one circuit-—60 2,000 c.p. ;3
1,200 c.p. lamps:

6odouble carbon arc lamps, 2,000 ¢. p., at $25.$1,500 00

75 » ” n o 1,200C.p., at $25. 1,375 00
MAINTRNANCE—
Carb s, 2,000 CP. = civeieiennennnnans 328 50
Repairs, 2,000 C.Pe=..0v o civvvenennnn. 65 0o
$393 50
Caxlx_ms, 1,200 CPe == teinnrennncncannns . 4106
Repairs, 3,200 cp=......... ......... 9375
_— 503 37

Civic INCANDESCENT PLANT.

Following is the additional cost of installing and operating an electric
%yc}:ndcsccm lighting plant for civic purposes only - 1,000 incandescent
ights:
SteEAM PLANT—Size of enginc increased from 500

h.p. to6ooh.p.c.iveviiiiiiiiiiininn, 1,000 00
Boiler h.p. increased propontionately. .. .. . 1,750 00
— $ 2,7500
ELECTRIC PLANT—One 50 k. w.=1,000 light
alternatorn .. ...t iiii e 2,500 00
40 transformers, 26 lights, at $32. §0....... 1,300 00
10 miles of feed wire No. 0o B. & S., at $300
permile....ooiiiiiiiiiiiiiial,, veeeen 3,000 00
Erccting wite. ..oooiiiiiiiiiiin il 100 00
Belting and pulleys. ... ................ 100 00
Cross arms, pins, insulators, etc............ 125 00
Extrapoles....cooiies vienn cieiiianen, 150 00
Setting same.....ccoiiiiiiiiiiiieen o 50 00
~——$ 7,325 00
Total......vvvvveennnnnns $10,075 00

ADDITIONAL QPERATING EXPENSES.,
Coal, 888 1bx. per night, or 162 tons per annum, $

at$2..c.000eninnnn. e eereesteenees 324 00
Interest on $10,075at 3347e-cv.cevinennen 35200
Lamp renewals, sundry expenses, deprecia-

0D, ClC. t vt v evneecaecassorenncnananns 324 00
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COMMERCIAL LIGHTING AND POWER PLANT.

At the outset, Mr. Domville states that while the
original cost of the installation of an incandescent and
arc lighting and power plant for commercial purposes
would be high, the city would be mure than compen-
sated for the same by the receipts from the sale of light
and power. The principal addition to the power station
would be the duplicating of the steam plant and the in-
tee  ction of one alternator, one power generator and
one arc dynamo, together with the necessary switch-
boards and connections. The principal outside item
would be the cost of wire, transformers and additional
aoles required. The addition to the cost of operation
would be coal, extra carbons, the employment of two
men for indoor wiring, depreciation, and interest on
bonds.

The cost of installation and operation of an incandes-
cent and arc lighting and power plant of 3000 incandes-
cent and 125 arc lights, for commercial purposes, in
connection with the civic arc plant, is estimated as
below :

CosT OF INSTALLING INCANDRSCANT AND ARC LIGHTING AND POWER
PLANT FOR COMMRRCIAL PURIPOSRS.
STRAM PLANT—
One (1) 500 horse power tandem compound
condensing engine and condensor erected
and connected, ready for operation....... $5,000 00
Two (2) 212 horse power boilers, erected and

connected ready for vperation «.. 7,700 00

One boiler feed pump......... .+ . 30000

Contingencies. ...o.oovuvee ivninineiniens 1,000 00
$14,000 00

ELECTRIC PLANT, INCANDESCENT—
One (1) 150 kilowatt = 3,000 lights, alternator
complete, with exciter and switchboatd .. $4,000 00
Transformers of sufficient capacity for above. 3,000 00
Approximate cost of line wire, about 25 miles. 9,000 0o
Extrapoles..cocovens ciiiiiiiiiiiinn, 800 00

Setting SAME. cevieeieiinnneiennniiieanns 150 00
Erecting wire, $1opermile . . .......... 250 00
Belting and pulley.....ooveeeanai il 200 00
Cross arms, pins, insulators, ete...... ..... 29t 00
—_ $17,691 0o

ELRCTRIC PLANT, ARC—
One (1) self regulating series, arc lighting dy-
namo, 12§ 2,000 c.p. lights capacity...... $2,750 00
125 single carbon arc lamps with globes, at $15 1,875 oo
10 miles line No. 6 B. & S. weatherproot

wire, at t6centsperlb........oooillll 800 00
Insulators and pins..... ...coveen il 20 00
Erecting wire, $1o permile... .. ...... . 10000
Pulley and belting............oo00 oolll 80 00
——— § 5,625 00
ELECTRIC PLANT, POWER—
One (1) 100 k.w. multipolar generator, com-
plete with switchboard ................. $3,000 00
Beltingand pulley...o.oovvveininis canen 200 00
3,200 00
Total.ovvvveeennnnnnnn., $40,516 0o

ANNUAL COST OF OPERATING INCANDESCENT AND ARC LIGHTING
AND POwgr PLANT FOR COMMERCIAL PURPOSES.

Coal, incandescer. plant, 3,555 lbs. per night,
Or 648 1ONS PTYERT. e e vvvvnerernnrinnns $1,296 00
Coal, arc plant, 2,135 lbs. per night, or 389

tONS POTYEAT v vverrenrarsonncnncances 778 oo
Coal, power plant, 7,110 lbs. per night, or

1, tONS PEr YEAT .. vvverrrnarsnronans 2,132 00
Carbons, 63 pair per night, 300 nights, at 134

COntS PEF PAIT. . ieiiinerernnnnencanens 283 50
2 men for indoor wiring, at $60o.......... 1,200 00
Interest on $40,516 at 334%.............. 1,418 00
Depreciation, 5% on $40,516.............. 2,025 00
Lamp renewals and sundries ............. 200 00

— $ 9,332 50

A rather unique application of electricity has been made at
Sacramento, Cal. A Westinghouse alternating current induction
motor of 2 h.p. capacity is direct connected to a centrifugal pump.
The machines are operated from place to place in the operation of
pumping wine from one vat to another. Receptacles for electrical
connections are provided at convenient points throughout the
winery, and the motor connected by means of flexible cable to the
circuit of the Central California Electric Company, whose power
13 generated 30 miles distant.  The motor has neither commutator
nor brushes, and there is no connection between the revolving
part and the clectric current.

DEVELOPMENT OF WATER POWERS.

In the province of Quebec three projects to develop
water powers for the generation of clectricity have of
late taken definite shape. The most extensive is at
Shawenegan Falls, where it is proposed to utilize the
water power of the St. Maurice river, at a point where
there is a fall of 169 feet. Messrs. A. F. Gault and
Mayor Prefontaine, of Montreal, together with other
equally well-known capitalists, are the promoters.
Tenders were recently invited for the excavation work,
power house, etc., and it is understood that the contract
has been awarded to Messrs. Barry, Ross & McRae, of
Niagara Falls, Ont. The contract, which will occupy
several months in completion, represents an amount be-
tween $300,000 and $400,000, but the total development,
iucluding machinery, will cost nearly one million
dollars, The scheme also includes the building of an
electric railway from Shawenegan Falls to Three Rivers,
a distance of 19 miles, and the transmission of the
power to the latter place.

The contracting firm of Barry, Ross & McRae are
also engaged on the hydraulic work of a development
scheme at St. Catharine, 16 miles from the city of
Quebec. The promoters are chiefly New York capital-
ists, Mr. E. W. Cooke, of that city, being the general
manager. The proposed point of utilization is a fall on
Jacques Cartier river at the outlet of Lake St. Joseph.
The company will enter the city of Quebec in the same
way that the Lachine Rapids Co. entered Montreal.
In both cities existing companies thought they had
monopolies, but some yecars ago the Standard
Electric Company was incorporated by the legis-
lature with most extraordinary powers. One of
them was that it could supply electricity to any
plant in the province an. make the constructions neces-
sary for such purposes. The Standard charter was ab-
sorbed by the Lachine Company, which was thus enabled
to defy opposition and enter Montreal. The Lachine
Company, or rather the Standard Company, has now
sold a similar privilege to the Jacques Cartier Company
for the sum of $8,000, and the latter will be able to enter
Quebec. The company also intends to utilize part of its
power in the manufacture of p»'p and paper, and to
erect factories on the same scale as those erected by
the Laurentide Pulp Company at Grand Mere, on the
St. Maurice river.

The Canadian Electric Light Co., of which Mr. Wil-
son Smith, of Montreal, is president, will undertake the
third project to which we vefer, the Chaudiere Falls, near
Quebec, being the point of development. Itis proposed to
light the town of Levis, to pump water for it from the St.
Lawrence, to generate electric light for the cars of the
Intercolonial and other railways at Levis, and to cross
its wires into Quebec as well. It is estimated that the
falls will give 5,000 norse power.

The Metropolitan Efectrical Company of Ottawa, Limited, have
made application to the Dominion government for a charter of
incorporation. The capital stock of the company is placed at
$500,000, and the provisional directors are: Thomas Lindsay,
merchant, Wiilliam Arnold and A. B, Broderick, of Ottawa, and
James Robinson and Frederick Cains, of Montreal. Itis proposed
to engage in a general clectric light and power business. The
company arc taking tenders on the supply of 4,000 poles. They
have purchased a water power at Britannia from Mr. J. R. Booth.
Mr. John Aylen, hydraulic engineer, has made an estimate of the
water power available, which he gives as 40,000 horse power.
Mr. Aylen will supervise the rebuilding of the dums, whih he
hopes to have completed by next spring.
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MONTREAL.

(Correspondence of the Canavian Etsctricat Nuws )
NEW ELECTRICAL EQUIPMENT AT MCGIIL.

TuANKs to the munificence of Mr. W, C. McDonald, who recemly
gave $30,000 for the purpose, the Electrical Depastment of McGill Uni-
versity is being newly cquipped with thoroughly up-to-date electrical
apparatus for experimental purposes. The new apparatus, most of
which has already been purchased, will comprise the following .

One 100 h.p. high speed single cylinder side crank engine, 200 11 E
chloride cells, one m.p. 75 k.w. 125 volt direct current dynamo, one m
p- 30 k.w. 500 valt direct current dynamo, one m.p. 40 h.p. 125 volg
direct current motor, two m.p. 2§ h.p. 12§ volt direct current motors,
two m.p. 20 h.p. 125 volt direct current motors, two m.p. 1§ h.p. 125
volt direct current miotors, two m.p. 10 h.p. 125 volt direct current
motors (the motors are compound wound, with shunt to series turns t)
vary degree of compounding, and with shunt rheostat to vary speed) ;
one 6-pole 25 k.w. 220 volt revolving field A. C. genesator, arranged to
deliver single, two or three-phase currents, one two-phase 20 k.w. in-
ductor alternator, onc single phase 15 k.w. inductor alternator, two
single phase induction motors, one 15 k.w. rotary convertor, onc
capacily set, one 10 h.p. induction motof; arranged to be used either as
two or three-phase machine, with sccondary provided with callector
rings, so that motor can be used as frequency changer, three 3 k.w. po-
tential regulators, two § k.w. 2-phase 3-phasc transformers, one phase
shifter, one 1 k.w. constant curzent transformer, five current transformers,
one special transformer for A. C. ammeter testing, one 2 h p two-phase
induction motor, one 200,000 volt testing set, one motor dynamo with
double field for battery charging, onc motor dynamo with dcuble fickd
for instiument calibration, two small synchronising motots, one clectric
welding outfit, one clectric plating and typing outfit, four electric apeed
indicators, une laboratory standard volt-meter, one laboratory standard
ammeter, one continuous rheostat, one potentiometes, ten standard cells,
thinty volt-meters, ammeters and watt-metess, for general laboratory
use, thermometers, one photonicter and attachments, one conductivity
bridge, two standard megohms, one standard condenser, one hysteresis
tester, and various fittings and attachments.

The principal laboraterics are: Dynamo laboratory, standardizing
labotatory, laboratories for advanced investigation,

A 75 k.w. dircct connccted unit will be instatled in the scrvice plant
for current supply, and a 735 k.w. hour storage battery in three sectiths
in battery soom, adjoining laboratory. There will be a distnbuting
board for 36 citcuits. It has becn decided to abolish shafting in the
dynamo laboratory ; cvery machine will have a separate motor for driv-
ing. Nonc of the machines will be fixed permanentiy in place, but will
be mounted on testing blocks, so that they may be readily moved from
place 1o place, for which purpose the laboratory will be equipped with
travelling cranes.  The low voltage A. C. machines will supply two and
three-phase current.  Permanently wired tosting tables will be used to
facilitate work. The standardizing laboratory contains alt instruments
nwcessary for the accurate measurement of clectrical and magnetic
quantities. The new equipment is expected to be in working order an
the re-opening of the school after the New Year vacauon, although 2
longer period will be required to thoroughly complete the work.

Prof. Owens, who has recently been appointed head of this important
department, has already shown himself to be possessed of a great deal of
cnergy, and is setting 2 high standard for his department, which he will
spare no cflort to achieve. He has already arranged for visits of inspec-
tion by his students to some of the icading electrical manufactorics and
installations. A visit of this character was recently made to the Royal
Electnc Company’s works and lighting stations in this city, and anather
will shortly be paid to the works of the Canadian General Electric Com-
pany at Peterborough, Ont.  Following this, the power tiansmission
works at Chambly and other important plants will be inspected.  Great
benefit must acsrue to students who are thus brought in contact with the
practical apphcation of the science. It 1s understood to be the purpwe
to supplement this by a series of lectures during the coming winter by
well-known clectrical authorities. It is gratifying 1o learn that the
attendance of third and fourth year students is double what it has been
in former vears.

LACHINK RAPIDS HYDRAULIC AND LAND COMPAMNY.

Mgz. Wallbank informs me that his company have just zeceived the
contract for lighting the city and subustan depets and workshops of the
C. P. R., and that during the last month thcy have made contracis for
upwards of 4,000 lights, including the new theatse an Guy street, which
will be the first building 10 be served from an underground conduit con-
aected with the terminals of the transmission dine from Lachine.

ELECTRICITY IN COPPER MINING

Expenments are to be made anh a tiew o she antaciion of dec
triaty for lighiing the copper mines of the Eudtis Mining Co. These
minecs are situated at the town of Eustis, on the Boston and Maine Rail.

road, about a mile from Capletoz, Que.  The Lastern Townships Electne
Light, Power & Catbide Co., who operate an electzic plant at Nunh
Hatley, are already supplying light to the houses and other buildings at
the mines, and, as stated, the company are negotiating with the company
o light the mines also, for which purpose about 200 lights would be se.
quited,  There is a difficulty in the way, however, which it is b ped
may be overcome.  In the mining of the copper, sulphuric acid gas is
therated, and its action upon clectric wires and other metals is so de.
structive that unless means can be found for their protection the equip.
ment would be rendered useless in a very short period.  An iron smuke
stack has had to be replaced by one of clay, owing to the action of the
gas. In <onnection with the proposal to light the mines by electricuy,
experiments are about to be made with special forms of insulation winch
it is believed will sufhice to protect the conductors.
NOTES,

The machine tools in the new workshops of the Central Quebee Rail-
way, opposite Sherbrooke, Que., are to be operated by direct-connected
clectric motors.

The Chambly Manufacturing Company’s power and light transmissiun
plant is rapidly approaching completion. The generaturs are in wurk
ing vurder, the transmission wires 3re being strung, and a transformer
station 1s nearing completion at the Royal Electtic Company’s works on
Queen stieet. The current will here be reduced from 12,000 to 2,000
volts.

Messes. W, W, Gamwell and Henry E. Hine, president and general
manager respectively of the Stanley Electric Manufacturing Co., of
Pittsficld, Mass., were in Montreal last week.  Accompanied by Mr. W,
H. Browne, general manager of the Royal Electric Co., they visited
Chambly and inspected the works of the Chambly Manufacturing Co.
They afterwards spent a day in Quebec.

The Dominion Cotton Mills Company are now opetating one depait.
ment of their factory by clectricity, a 250 h.p. motor being employed for
the purpose. It is the intention ultimately to operate the whole of the
works by electric power.  Every precaution is being taken agzinst fire,
n vicw of the combustible nature of the manufacturing material.  With
this object, towers are being built separate from the main building, in
which the motors will be installed. The clectrical work is being carsied
out under the direction of Mr. P. G. Gossler, of the Royal Electric Co.

INSPECTION OF ELECTRICAL WORK
IN WINNIPEG.

FoLLowing is a copy of a by-law recently passed by
the city of Winnipeg, Man., providing for the appoint-
ment of a city electrician and for the inspection and
regulation of electrical apparatus :

INSPECTION AND REGULATION OF ELECTRICAL APPLIANCES.

There shall be an inspector of clectrical installxtion and ap-
pliances for the city, who may be called the City Electrician, and
until further or other appointment the chief of the fire brigade
shall he such Cuty Electrician.

Evectric CLRRENT.—No clectric current shall be used for
illumination, decoration, power or heating, except as hereinafter
provided.

ArericaTioN, CONTENTS, PERMITS.—All persons, firms or cor-
porations desiring 10 install wires or other apparatus for the use
of clectric currents for any of the purposes mentioned in the
preceding section of this by-law shall, before commencing or
doing any clectrical construction work of any kind whatever,
cither in installing new clectrical Apparatus or repairing apparatus
already in usc, file an application for a permit therefor with the
City Elcctrician, which application shall describe in detail such
matenal and apparmtus as it is desired to use, with a full des-
cniption of the same, giving the locality by the street and number,
and upon reccipt of such applicatior, if found proper, such permit
shall be given.

Duties oF Citv ELECTRICIAN.—The said City Electrician shall
then have power, and it shall be his duty when by him deemed
accessary, 1o carclully inspect any such installation previous to
and after its completion, and it shall be compctent for him to
remorve any existing obstructions which may prevent a perfect
inspection of the current carrying conductors such as laths, plas.
tering. boarding or partitions ; and if such installation shall prove
to have been constructed in accordance with the rules and re.
quircments of the fire department of the city, and the rules and
regulations forming part of this by-law, he shall issue a centificate
ol such mspecuion, which shall contain a general description of the
installxtion and the date of such inspection. The use of clectric
current is hereby declared to be unlawful previous to the issuance
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of said certificate, provided however, the City Electrician may
issue a temporavy permit for the use of clectrical current during
the course of construction or alteration of buildings, which permit
shall expire when the electrical apparatus for such building is
ully installed.

PRELIMINARY AND FINAL CERTIFICATR.—A preliminary certifi-
cate may be issued by said City Electrician in the case of com-
pleted installations, but upon which no current will be used in the
immediate future.  Such preliminary certificate shall show that at
the date of inspection the installation was erected in accordance
with the terms of this by-law. Prior to the introduction of clec-
tric current into the said premises, a second inspection shall be
made, when, if the said installation is still in accordance with the
terms of this by-law, a complete and final certificate shall issue.
Any owner or owners of property installing electric wires te be
hidden from view shall, prior to such installation, give said City
Electrician a reasonable notice in order 1o give ample time for
inspection.

POWERS OF CITY ELECTRICIAN——PENALTY.

The said City Electrician is hereby empowered to inspect or
reinspect all overhead, underground and anterior wires and
apparatus conducting clectric current for light, heat or power,
and when said conductors or apparittus 2re found to be unsafe to
life or property, shall notify the persons, firms or corporations
owning, using or operating them to place the same in a safe and
secure condition within forty-cight hours. Any person, firm or
corporation failing or refusing to repair, change or remove the
same within forty-eight hours after the receipt of such notice,
shall be liable to a penalty of S$30.

Pores, Covers, WiIRES, BRANDED aND TAGGeED.—All poles
now standing or hereafier erected, and all covers for manholes
now in service, or hereafter placed in service for the ase of
electric conductors, shall be branded or stamped with the name of
the pervon, firm or corporation owning the same ; and all electric
service entrances shall have attached to the conductor or con-
ductors, in a conspicuous place, a substantial tag designating the
owner of, and giving such a full description of the conductors as
shall meet with the approval of said City Electrician.

RECORD, ANNUAL REPORT.—It shall be the duty of the said
City Electrician to keep records containing a full and accurate
account of atil inspections made and of all moneys received ; he
shall annually on or before the first day of February in each year,
prepare and present to the city council a report showing the
entire work of his department during the previous calendar year ;
and he shall at the same time send to the comptroller a full and
comprehensive statement of all matters pertaining to his depart-
ment, together with an cstimate in detail of the appropriations
required by the department during the next municipal year.

ALTERATIONS. —NO alicrations shall be made in any installation
without first notifying the said City Electrician and submitting
the same for similar inspection, as above provided.

PENALTV.—Any person or persons who shall use clectric
current in violation of any of the provisions of this by-law shall be
subject to a penalty of fifiy dollars. Said City Electrician may
for any violation of this by.law order and compel the cutting off
and stopping such current until the provisions of this by-law are
fully complicd with.

The schedule of rules and regulations governing
electrical work, as adopted by the Canadian Fire
Underwriters Association, is also given as a part
of the above by-law.

WIRELESS TRANSMISSION.

** Tue Electrical Transmission of Messages without
Wires " was the subject of a lecture delivered before the
Applied Science Society of McGill University, Montreal,
recently by Professor Rutherford, McDonald Professor
of Physics, who has donc much original research along
that line.

The subject, Professor Rutherford said, was still in
its infancy, and it would probably be many years be-
fore it would be applied to practical use, if, indeed, it
ever would be. Dealing with the history of the subject,
he said that over twenty years ago Prof. Clark Maxwell
pointed out the similitude existing between electrical
vibrations and light waves. Prof. Hertz, of Bonn Uni-

versity, however, was the first to actually demonstrate
the similarity of the two waves. Until Prot. Hertz's
time, electrical waves were known to exist, but had not
been detected ; he, however, in a wonderful series of
experiments, detected these waves, and showed that in
their behavior they acted exactly like light waves, ex-
cept that they had a greater wuve length. The lecturer
then explained at some length the method used by Hertz
to show the presence of these electrical vibrations.

From 1888 to 1894, he went on, much work was
done with regard to clectrical waves, and upwards of
twenty different means of showing their existence were
devised. Professor Lodge, in the course of experi-
ments carried on in this direction, discovered that the
passage of an electrical current between two knobs
caused cohesion, and as a result of this discovery he de-
vised what is known as the coherer, the most delicate
means of detecting electrical vibrations.

Professor Rutherford then explained minutely the
principle of the coherer, and successfully demonstrated
its remarkable action by means of the light spot of a
galvanometer. An instrument invented by the lecturer
was next explained, in which fine steel wire took the
place ot the iron filings of the coherer, and acted by de-
magnetization. This instrument was so small that its
entire length was not over one-third of an inch, and its
thickness did not exceed that of an ordinary kaitting
needle. With this he had, in Cambridge, detected elec-
trical vibrations at a distance of half a mile.

The more recent work of Marconi, a student of Bo-
logna, *ras then dealt with. With the aid of Sir Wm.
Preece, of the English post office, Marconi con-
ducted an elaborate series of experiments, all based
upon the use of the induction coil and coherer. By
means of these he detected and recorded electrical
vibrations at distances up to ten miles, and with very
minute efficiency up to 20 miles.

By means of a decoherer, such as an electrical hammer,
the recording of these vibrations could be used as a
telegraphic code, and this is all that has sc far been
achieved in the matter. In conclusion, Prof. Ruther-
ford dealt with the future possibilities of electrical trans-
mission without wires. He thought that ten miles, the
distance achieved by Marconi, was in all probability the
limit, as the distance through which the waves can {e
detected is very much in proportion to the size of appar-
atus used, and Marconi is now using the largest instru-
ment possible. As there has not, so far, been devised
any means of controlling the vibrations, which must be
sent out in every direction, messages sent must be, in a
measure, public property. lItis, nevertheless, possible
that a reflector may yet be devised, which will act for
the electric wave in the same way that the parabolic
mirror does for light waves. In the case of electrical
vibration, however, the mirror would have to be carried
out on a very much larger scale.

A discussion followed the lecture, and was joined in
by some of the professors and students present. During
this, the blowing up of the powder magazines of war-
ships by means of an electrical wave was referred to.
Professor Rutherford reassured his audience upon this
most interesting point, by stating that he did not think
it possible that an clectric wave could penctrate a prop-
erly closed vessel.

A donatton of $30,000 is said to have been made recently by
Mr. W. L. McDonald to the Department of Electrical Engineering
at McGill University, Montreal.
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ENGINEERING PLANT IN FREEHOLD LOAN
COMPANY'S BUILDING.

ONE of the largest and most modern office build-
ings in Canada is that of the Frechold Loan and Savings
Company, corner Victoria and Adelaide streets, Toronto,
the engineering plant in which is under the superimiend-
ence of Mr. James Huggett. A few particulars of this
plant, as gleaned from a personal inspection, may be inter-
esting. The building is lighted by electricity, but gas may
also be used if necessary. It is said that the wiring of
the building for electric lighting cost upwards of $4,000.
The elevators are hydraulic, of improved design, and the
best that could be purchased, being capable of operating
at a speed of 700 feet per minute, but the usual speed is
scarcely above 450 fect per minute. The elevators,
boilers, pumps, plumbing, steam heating, etc., cost in
the necighborhood of $50,000, the Bennett & Wright
Company being the contractors for plumbing and steam
fitting.

All power is generated on the premises, the boiler
capacity being capable of developing 20¢ horse power.
Both water tube and tubular boilers are used. These

Mr. Jases HUGGETT.

are so arranged as to_heat the building by low pressure,
at the same time carrying high pressure for power pur-
poses. The exhaust steam is used for heating the
building, and returns are controlled and pumped back
to the boilers. There are seven steam pumps, of all

sizes, from 22 gallons to 3500 galions capacity
per minute, manufactured by the Northey Com-
pany, of Toronto; one large compound pump

weighing five tons. The capacity of the pump-
ing plant for clevators alone is nearly three-quarters of
a million gallons per day. There is an auxiliary pump
for elevator service, which is used for heavy litts.
Smaller pumps arc provided for other purposes, includ-
ing an air pump in connection with temperature regula-
tion. The temperature in each room is regulated by
what is known as the Johnson clectric air pressure con-
troller, having thermostat in cach room and diaphragm
over each end of radiator to control the valves, which has
been found to be a great convenience to tenants. This
system is controlled frem che boiler room, where electric
batterics, air pump, etc., are placed, and in the hands of
the present superintendent has been a complete success.
All water is filtered by a large filter with a capacity of
200,000 gailons per day, and hot water is supplied to
all parts of the building.

The building is heated by steam by direct and in-
direct radiation, both systems being controlled. The
ventilation of the building appears to be first-class, the
method adopted being to bring in tresh air and take
out foul air by a large fan placed on roof and operated
by steam power. Fire protection is also provided by a
stand-pipe and branches on each floor, with hose to
reach to any part of the building, while a fire brigade,
well drilled, reduces the danger of fire to a minimum.
The fire system has also been connected with the pres-
sure tank at top of building, so that at any time the
large pumps in the basement may be started, thus, in
case of fire, providing greater pressure than can be
obtained from the city water service.

Mr. James Huggett, the chief engineer, whose por-
trait we present, has had charge of this plant since it
was installed, and, by the aid of his assistants,
keeps the building and equipment in first-class condi-
tion. lIndeed, the general appearance of the building is
often favorably commented upon by visitors. Mr.
Huggett, for a number of years, has been a member of
the Canadian Association of Stationary Engineers, and
for some time past chairman of the Trustee Board.
For three successive years he has been elected a
delegate to the annual convention, showing the esteem
in which he is held by his brother engineers. He was

born in Chatham, Kent, England, where he ob-
tained his first engineering experience, at the
Naval Dock Yard. He has resided in Canada

for the past twenty-eight years, during which time he
has gained much practical experience. Before coming
to Toronto to accept his present position, Mr. Huggett
was for fifteen years in the employ of the A. S. Whiting
Mfg. Company, of Oshawa. His present duties include
the general superintendence of the building as well as of
the engineering plant, and he has proved himself to be
the right man in the right place.

MOONLIGHT SCHEDULE FOR DECEMBER.

Dayofl  Ligm. Extinguish. | 70 f
H.M. HM. | oM
t .M. 500 | P.M. 900 | 3.00
2. »  5.00 » 940 | 3.90
3. »  5.00 » 10.50 | 3.30
3.- ~  5.00 s 11.50 | G.50
5.. » 300 | A.M.12.30 | 7.30
6.. »  3.00 »~ 1350 | 8.350
7. #  5.00 ~ 300 |10.00
8.. " 3.00 » 3.00 |11.00
9.. »  35.00 ~ 500 |12.00
10.. »  §.00 » 600 |13.00
.. s  35.00 » G6.20 f13.20
12 »  5.00 ~ 6.20 }|13.20
13. . ~ 5.00 n 6.20 |13.20
3. » .00 ~ 6.20 |13.20
15. ~ ©6.20 » 6.20 |s2.00
16.. " 7.32 » 6.20 |i10.30
17 ~ 8.350 ~ 6.20 9.30
18.. » Q.50 ~ 6.20 | 8.30
19.. » 131.00 ~ 6.20 7-20
0.... s 11.00 » G.20 7-10
2., ” 31.90 |- 6.20 6.30
22 " 3.00 " 20 }13.20
23.... » 5.00 » 620 {13.20
EX T ~  35.00 » G.20 |13.20
25. . No Light. | No Light. .
26....] No Light No Light. |.....
27....; No Light. | No Light.
38l No Light. | No Light. |
29....] P 500 | P 10.00 | g.50
30....l # 510 7 13.00 | 3.30
33.... ~ 510 » 1000 | .30
Total......... 253.40
Grand Total... 220800

The Canadian General Electric Company have sold an clectric
plant to the Oxford Mfg. Co., of Oxford, N.S.
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MACHINERY BEARINGS.

ANY mechanic will inform you that the common plum-
mer-block should be a little easy at the sides, and
that the bearing should receive oil trom the top. He
seldom knows the reason for this rule, however, and
though his ignorance does not prevent his mill shaft
bearings running cool, not **knowing why’’ makes himex-
perience trouble with many bearings not sosimply loaded.

John Dewrance, in a paper on the subject, detailed
experiments which ought to clear ideas and rectity er-
roneous practices.

Bearings were clamped upon a shaft so that the
load upon its underside was this same clamping pressure,
while on the top this was augmented by weight of
brasses, clamps and springs.

An oil hole at the top retused entirely entry to oil,
which could be given, however, at either side. The
bearing—which ran fairly cool—ejected oil under a
pressure of 2,300 lbs. per square inch through the
upper oil hole. The bearing was then taken out
and surface dressed in order to obtain still greater
pressutes ; but when replaced, instead of this great
positive ejecting pressure, there was a suction at the
upper oil hole measured by a vacuum gauge at thirty
nches ; the whole still running cool and well. The
blocks when taken out showed at first sight no explana-
tion for so great a change in pressure, but close
examination made the matter clear. The under side
of the top brass at first was not quite flat, the central
portion taking all the load; this sprung the brass and
ground the central part; so, when replaced under
diminished load, there was a vacant space around the
oil hole, where tormerly had been the greatest pressure.

In any bearing to run cool and well means that a film
of oil keeps forcibly apdrt the sliding pieces. The
total pressure on this oil must be the total load. The
surface tension of the oil and capillarity alone provide
the power the oil has to resist this pressure, therefore
the pressure is the greatest where space between the
surfaces is least. And since, moreover, oil is carried
on by sliding, it follows that to keep up the supply the
space must taper to the point of greatest pressure.

If we lay a flat plate on a well oiled shaft, and gauge
the pressureat a hole drilled through it, as we approach
the point of nearest contact pressure will rise, to fall
again—and fall down below zero as we pass it.

Tapering spaces must then be provided in all our
bearings of this class; and oil supplied at that point
where the load is least. The series of experiments
referred to was first taken up in crder to discover
whether ¢“brasses " of different metals differed in their
capacity tor bearing loads without increase or friction.
As one might have anticipated, it was found that no
such difference existed ; so long as a sufficient film of
oil remains it matters little—in this connectioa—what
the metals are. Given that they are strong and stiff
enough the one great point is that the bearing should
be softer than the shaft; for then at times of failure
in the oiling the shaft is coated with the scraped-off
softer metal, more or less evenly around its surface.
But if the shaft should be the softer of the two, its
heaped-up scraping will accentuate Jocal unevenness in
the bearing.

The main point in the paper is, however, the light
thrown on the simple point of oiling. In ordinary mill
shaft plummer blocks this is done rightly from the top.
At first our railway axle bearings were likewise—but

wrongly—fed ; that fault was soon detected and set
right; but still mechanics’ ignorance upon the subject
causes much trouble with some engine bearings; and
since it is a fact that pressures over one ton per square
inch can be endured by properly constructed brasses,
while costly troubles are often caused by far less loads,
the question certainly deserves attention until our errors
are set right. '

PHASE TRANSFORMERS.

Tue usefulness of some simple form of phase trans-
former enabling single-phase currents to be split up into
polyphase currents, and thus permitting the use of a
simple conducting system of one wire, would be espec-
ially appreciated in the field of railway work, where any
attempt to use polyphase currents for power purposes is
met at the outset with the difficulty of a double trolley
system. In a very valuable paper in Zeitschrift fur
Elektrotechnic, Herr Gustav W. Meyer discusses all the
forms of phase transformers, with special reference to

!,
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this application. Aa ingemous device tor operating a
three-phase motor on a single-phase current supply is
illustrated above. The motor, M, has the usuval feld wind-
ing and a three-phase winding on its rotor. The stator
is connected as shown to the two ends and the middle
point of the secondary of an ordinary split transformer,
and in the primary circuit with this is connected a non-
inductive resistance, R, and a _self-inductioh coil, C, as
shown. By the switches, S and S, these can be cut in
or out of the circuit. At starting they are cut in, as
shown, and produce a sufficient displacement of phase
to start the motor. After the motor attains speed the
switches are opened, and the reaction of the three-phase
winding on the rotor induces a current in the part X Y
of thc stator winding, the machine continuing to run as
a three-phase motor, though supplied with single-phase
current. The American Electrician says that it is
claimed that this method surpasses the rotary phase
transformer of Arno and Ferraris, on account of its
simplicity and cheapness and absence of moving parts.

R

RECENT CANADIAN PATENTS.

PATENTS for the following clectrical and engincering devices
have been granted in Canada: A. F. Hack, Meclbourne, Aus.,
stcam boiler fumace arch; American Electric Heater Co., De-
troit, Mich., clectric heater; M. E. Thompson, Ridgeway, Penn.,
and Charles L. Comell, Hamiltoa, Obio, dynamo clectric machine;
Theophilus D. Farrell, London, Eng., clectric lamp ; Philip H.
Patriarche, Toronto, street annunciator for cars; John F. Lister
and Wm. S. Chamberlain, Cleveland, Ohio, incandescent lamp ;
Charles M. Gould, assignce of Wm. F. Richards, Buffalo, clectric
lighting appamatus for railways; Electrical Vehicie Syadicar -,
London, Eng., clectric carriage safety device ; Charles T. Mon-
roe¢, Silas C. Dishno and Marcisse Deioge, Jackson, Moatana,
water wheel; O. H. Michaclson, Charleston, U.S., clectric lamp;
Alex. H. Canning, Toraonto, rotary cnginc; Geo. M. Lanc and
Elisha Stout, clectric arc lamp; John Abell, Toronto, engine
cut-off.
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ELECTRICAL companies will welcome
the growing disposition on the part of
municipal authorities to appoint proper-
ly qualified electricians to prétect the interests of muni-
cipalities in the matter of electric wiring and other elec-
trical work. The municipalities are realizing that this
course is, in the end, the most economical, while en-
couragement is also being given by the electrical com-
panies, who will no longer be called upon to execute
unnecessary work, as is often the case when the decision
of an incompetent and inexperienced person is allowed
to govern work of this description.

Appointment of
City Rlectricians.

A REPORT on the steam-making value
of coals has been issued by the Bostdn
Mutual Boiler Insurance Company, by
which it is shown that a large quantity of stone and dirt
is mixed with nearly every variety of coal, thus reducing
its efficiency. Tests of samples of coal as delivered by
dealers showed proportions of earthy and stony matter
varying from one and one-half to forty-six per cent.
Taking the principal varieties of coal as burned in the
Eastern States, the consulting engineer of the company
found that, rating the evaporative power of Cumberland
coal at one hundred as the standard, the comparisons
were as follows: Pocahontas coal, 102; Clearfield,
Wyoming, New River and Lykens Valley coal, 97 to
98 ; Schuylkill, g95; Lehigh, 93; Nova Scotia, 8.
The average percentage of ash was : New River, 5
per cent.; Cumberland and Pocahontas, 714 per cent.;
Clearfield and Nova Scotia, 10 per cent.; other qualities,
from 15 to 18 per cent. The anthracite coals were
found to be much less clean than the soft coals. Sub-
tracting the ash, so as to compare results for the com-
bustible portion of the coal, there is little difference be-
tween the heating power of the various classes, the

Bficiency of
Coals.
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Nova Scotia—the lowest on the list —rating only a trifle
below Lehigh, and tut ten per cent. below Cumberland
and Pocahontas, which are the highest. As the cost of
shovelling coal into a furnace, and of removing ashes
and cinders, is an item of considerable expense in
operating a steam plant, it becomes the duty of the
manager theceof to give strict attention to the quality of
coal burned.

I¥ indications count for anything, the
utilization of water powers for the de-
velopment of electricity is only in its
infancy in Canada. Recent years have witnessed the
harnessing, for electrical purposes, of several large
water powers, while in some instances skilful engineer-
ing has permitted of comparatively small water powers
being used, under 2 high pressure, to develop a con-
siderable output of current. These conditions, so
widespread throughout Canada, would, ,as stated, in-
dicate their future utilization on a large scale. The ex-
tent of this development will depend, almost entirely,
upon the demand for electricity for light, heat and power
purposes. As to the former, there are numerous muni-
cipalities which would, without doubt, welcome the ad-
vent of electric light, but which are too small to support
a private company. This business might be secured,
with profit, by a company operating long distance cir-
cuits and supplying a number of municipalities. For
heating purposes the use of electricity is steadily in-
creasing, but being looked upon as an innovation, we
do not anticipate an immediate extensive denand for its
use. It is in the direction of furnishing power for
manufacturing establishments that we look for the
widest field for electrical transmission plants. Canada
is becoming more and more of a manufacturing country,
and capitalists are being attracted here as a promising
field for investment. The number of water power de-
velopment projects that have already taken definite
form is in itself significant. The most important is at
Shawenegan Falls, Que., where the water of the St.
Maurice river is to be utilized to develop 390,000 horse
power to operate pulp mills, saw mills, factories, etc.,
at Three Rivers and other places. Near the city of
Quebec there are two projects to be carried out, on one
of whicls work is now progressing. At Port Arthur,
Ont., Mr. E. S. Jenison is negotiating, with good pros-
pects of success, {or the development of the water power
of the Kakabeka Falls, on the Kaministiquia river, and
transmitting the electricity to Port Arthur and Fort
William, at an estimated cost of one million aollars.
Similar undertakings are contemplated at Grand Falls,
N.B., and in British Columbia, all of which bear testi-
mony to the improved conditions now prevailing in
Canada.

Blectrical Water
Power Developments,

pr————

CANADIAN ELECTRICAL NEWS STUDENTS’
COMPETITION.

Ix pursuance of the preliminary notice published last
month, we had hoped to be able to announce in this
number full particulars of the competition which the
publishers of this journal propose to institute among the
electrical studentc in Canadian colleges. While pro-
gress has been made with the details, it has been found
impossible to complete all the arrangements, and we
must ask readers who may be interested to await the
publication of our December number, in which the terms
of the competition will be fully explained,

HAMILTON ELECTRIC LIGHTING REPORT.

Particciars of the report of Mr. Percy Domville
to the council of the city of Hamilton, as to the cost of
lighting the city by a plant to be owited and operated
by the corporation, are given elsewhere in this number,
The report goes pretty fully into the various items
which enter into the determination ot these costs, with
the result that the citizens of Hamilton are assured of
their lighting being done for $54.55 per 2000 c.p. lamp
per year for all night running. It may be of interest
to refer to some of the salient features of the report.
Looking at the figures, we are interested in knowing
that one 500 h.p. tandem compound condensing engine,
with condenser, is to be used, and can be erected and
connected in running order, with foundations complete,
for $35,000, and to be ot such a superior type, apparently,
as to obviate all chances of breakdown, as no allowance
is inade for another engine to cope with such an
emergency. The simplicity and cheapness of this
single unit and faith system will appeal to the average
station manager whose contract depends upon the
ability of his plant to keep the lights running every
night and all night.

It will be observed that in the operating expensss the
largest item is that for coal, which can be laid down at
the furnace doors apparently for two dollars per ton, which
it is probably worth, as we are assured that one pound
will give 140 watt hours at the lamp, with four pounds
consumption per h.p. and with go per cent. efficiency in
engine and arc dynamos, and 93 per cent. in line. The
experienced station manager, accepting the coal con-
sumption given, would figure about as follows : Engine,
go per cent. efficiency ; arc dynamos, 88 per cent. (that
being the maximum claim made by the makers) ; coun-
tershaft efficiency, go per cent. ; belting, 95 per cent.;
line, 93 per cent. as before. This gives 118 watts per
pound, instead of 140, increasing the coal consumption
by 15 percent. The experienced manager would also
make an allowance of about 10 per cent. for banking or
starting fires and to cover shrinkage in the coal pile,
all of which he has to pay for, thus increasing the coal
cost by 235 per cent.

The next largest item is depreciation, at 5 per cent.
We welcome this figure as indicating a recognition of
the fact that depreciation of a municipal plant does
exist, it being frequently omitted altogether in such
reports. As no other allowances are made, we infer
that this five per cent. is intended to cover repairs,
antiquation and possibly insurance, as well as the
depreciation due to gradual wearing out. Most au-
thorities would consider that 5 per cent. on buildings,
7 per cent. on steam machinery, and 10 per cent. on
electrical apparatus, pole lines, etc., would be a very
modest estimate to cover these items, which are placed
by Mr. Domville at 5 per cent., and to be safe they
would figure interest and depreciation on extra engine
in case of trouble. Considering only these three items
of cost, coal consumption, depreciation and an extra
engine as above indicated, we find that the cost per
lamp has gone up from $54.55 to $64.30. We need
scarcely enquire turther into the costs, the unreliability
of the above items indicating what may be expected of
the others. We observe, however, that no allow-
ance is made for stock of coal, wire, poles, extra lamps,
cte., which must be kept on hand, nor for meters,
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transformer crection, and many other items which
appear against the capital account of the ordinary
station. The solitary dynamo tender provided for in
the estimates has our sympathy., He will have on his
hands the complete responsibility of the operation of a
five hundred light plant. His shift will be 16 hours
long during the winter months, for seven days per
week, and presumably he will have to spend a portion
of the remaining cight houts of the 24 in adjusting and
makinyg small repairs to the machines in his charge.
We think that services of this kind merit more reward
than $600 per year.

Seriously, we hope, for the reputation of all con-
cerned, that the Hamilton authorities will look more
carefully into the matter, and not be led to expect
impossibilities, even when backed up by nicely arranged
figures. This report is typical of that class of state-
ments by means of which municipalities have been
induced to undertake responsibilities with which they
were not familiar, and frequently with disastrous
results. In drawing up a report of this kind, it is
comparatively easy to figure the cost of a system ready
to run, but it requires a thorough knowledge of operat-
ing conditions to predict with any certainty the operat-
ing costs, and, as in this case, it is in this respect that
many such reports are unreliable. We do not wish to
be understood as condemning every case of municipal

“control off-hand, but we Jdo say that in the majority of

cases it has been found to be a mistake. Given the
same system under municipal and under private control,
and assuming that the management in both cases has
the same dividend making efficiency, the former will
have an advantage, for whereas the municipal plant is
capitalized on money borrowed at 3.5 per cent., the
private plant is expected to pay, say, 8 per cent., and the
difference of 4.5 per cent. is in favor of the first.
Again, a new municpal plant properly engineered and
managed, has, by reason of its greater efficiency of
operation, a decided advantage over an old and ineffi-
cient plant which it is to replace ; but old age comes to
even the municipal plant, and in ten or fifteen years
consigns it to the scrap heap, and depreciation to
correspond must be allowed. In any case, the dif-
ference in cost of operation will not be so great but
that by improper management the positions may be
reversed, and municipal management, hampered as it
usually is by local politics, is not in the best position
to make the most of the above advantages. Itis to be
hoped that before taking action upon the report the
authorities of Hamilton will submit it to competent
criticism.

THE OLDEST STEAM ENGINE.

THE oldest engine in the world is in the possession of
the Birmingham Canal Navigations in England, and
was constructed by Bolton & Watt in the year 1777,
the order being entered in the firm’s books in that year
as a single acting beam engine, with chains at each
cnd of 2 wood beam, and having th> steam cylinder 32
inches in diameter, with a stroke of 8 ‘eet, and erected
at the canal company’s pumping station at Rolfe street,
Smethwick. During the present year this remarkable
old engine, which has been regularly at work from the
time of its erection to the current year, a period of,
say, 120 years, was removed to the canal company’s
station at Ocker Hill, Tipton, there to be re-erected and

preserved as a relic ot what can be done by good
management when dealing with machinery of undoubted
quality. Itis worthy of note that the Birmingham Canal
Navigations favored Bolton & Watt, in 1777, with the
order for this engine, and, in 1898, or 120 years after-
ward, the company have entrusted the same firm, James
Watt & Co., Soho, Smethwick, with the manufacture
of two of their modern triple expansion, vertical en-
gines, to be erected at the Walsall pumping station,
having 240 horse power and a pumping capacity of
12,713,600 gallons per day.

TRANSMISSION SCHEME AT GRAND
VALLEY.

THE opening of a thirteen mile transmission line for
electric lighting purposes only between Grand Valley
and Arthur, Ontario, marks a new era in electric light-
ing in Canada. The village of Grand Valley is situated
on the Canadian Pacific railway, about 100 miles from
Toronto, and® has a population of 8co people. The
residents of this village desired electric lighting, but the
municipality was rather small for the investment to be
made for electric lighting only. However, Mr. John
Philip, who owns and operatesa saw mill at Grand Val-
ley, was enterprising enough to give the peaple incan-
descent electric lights. For this purpose he installed in
his saw mill an S.K.C. two-phase generator with a
capacity of about 750 or 8oo incandescent lamps. He
found that after supplying the wants of Grand Valley,
he still had a capacity to spare on his dynamo, engine
and boiler of about 400 lights, and as the electric light-
ing at Grand Valley was not sufficient to pay him a fair
income on the money investsd, he st about for other
means of utilizing the current. He consulted one of the
engineers of the Royal Electric Company, who suggested
the idea of transmitting the current from one phase of
his machinc to the village of Arthur, about 13 miles dis-
tant, and using the other phase for the lighting of Grand
Valley.

When the scheme was mooted and the people of
Arthur approached on the subject. they were willing
to fall in with the idea, but were very doubtful if the
current could be carried that distance; in fact, some
electricians laughed at the idea. Nevertheless, Mr. Philip
being a sturdy Scotchman, and having confidence in his
advisers, undertook the work, and on the evening of
October 2oth the lights were turned on in the village of
Arthur, and have been in operation since that time.

The entire loss in the transmission is said to be less
than g per cent., and the lights are equally as good in
Arthur as they are in Grand Valley, close to the ma-
chine. In this way Mr. Philip bhas converted a non-
earning property into one which will in future pay him
a handsome sum.

There are many existing plants in Ontario now which
could, in the same manner, increase their revenue, and
we would commend this installation to their careful con-
sideration. The conception and carrying out of this
work is certainly a credit to the Royal Electric Company,
and doubly so to the person who was willing to
invest his money in an enterprise when he was advised
that the- scheme was not feasible. He certainly de-
serves to be classed in the tront rank of central station
men in Canada.

Rev. Father Quay, of Gracefield, Que., has shipped five tons o
amber colored mica to the United States, to be used for electrical
purposcs. .
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NOTES ON BELTING.

Tests of Leather, Rubber, Cotton and Other Belts,

By G. R. Maclxon, MGt CoLtkrik, MONTKEAL.

FoRr transmission of power by belting various materials are used.
Among the most important are: Leather, rubber and cotton
belts.

The material considered most favorable for belting is probably
leather. It is very efficient and wears well, but ismore expensive
than rubber or cotton. In certain situations where it would be
exposed to moisture, great heat, ete., its efficiency and durability
are reduced.

Anothier weakness is that it must necessarily consist of short
strips of about five feet in length, joined in various ways, which
will be noticed later. The belt is therefore subject to failure in
as many places as there are joints, Some methods, however,
make the joints almost as strong as the solid leather, but the
presence of the joint may cause the belt to fail, not from tension,
but from a tendency to wear or crack at that point.

The best belts are made from oak-tanned ox-tude, the strongest
part of the hide being the back. The belt can be made in long
strips by taking a wide disc of leather and cutting it in & spiral
direction. The strip thus cut is stretched taut and rubbed to
make it straight. From a disc 4 fl. g in. wide a strip over 100
feet long of 2 inch belt can be made. If greater width is de-
sired several strips can be sewn together side by side. A double
belt of this kind has been used 75 inches wide and over 150 feet
long.

The grain or hair side of the leather is put next the pulley. It
would appear at first sight as if this were a mistake, since the
grain side is the smoother and would thercfore give less friction.

Mr. Arthur Archard, of Geneva, in a paper before the Institute
of Mechanical Engineers, 1881, says:

* If the belt is wide, a partial vacuum is produced between the
belt and the rim of the pulley, by the aid of an adequate velocity
which causes the atmospheric pressure to press the belt close
against the pulley ; an adhesion is thercby produced which is
totally independent of friction, and enables the tensions to be con-
sidcrably reduced.” This is very important, because the less the
tension on the belt, the less will be the friction on bearings, and,
hence, the greater power derived. A wide, thin belt is therefore
better than a narrow, thick one, and this is so not only for the
reason that it gives less teasion on the belt, but because it also
gives greater flexibility.

Mr. D. A. Low, in luis Machine Designing, also states that the
smooth side is the better ‘“because it gives greater driving
power,” ceasoning probably in the same way as Mr. Achard.

Mr. J. Tullis, of Glasgow, however, states that the beit will last
longer if the grain side isout, and that coatings of curriers’
dubbin and oil will make the flesh side as smooth as the other.
All writers secm to agree that the adhesion of the belt to the
pulley depends very little, if any, on friction, and that, therefore,
a rough surface is more injurious than useful.

Rubber belting is superior 1o leather in damp places. The part
of the belt that gives it streagth is not the rubber, but the cotton
framework.

It is made by taking a wide strip of cotton duck and folding
itinto as many plies as desired, with rubber in between, with a
thicker coating of rubber on the outer side,

The rubber is in a liquid state when applied to the cotton, and
when the belt is finished it consists of a strong, solid, flexible belt,
having the appearance of solid rubber. There is almost no limit
to the length that can be made in one picce, so that there is only
one joint in any picce of belt in use. Even this can be avoided
by ordering an endless belt for special cases. The manufactured
product is usually very uniform in quality. Extremes of heat and
cold have very little effect on it, and it has very little tendency to
slip on the pulley. It should be kept free from all animal oils or
grease, as these are injurious to the rubber. Rubber belting
seems 1o be especially adapted for such purposes as elevators, for
railways, pulp mills, mines, etc.

Cotton, that ix cotton without rubber or any other material,
makes an exccllent belt.  In can be made stronger than leather
of the same cross-section, and of great length without joints. It
is better than leather in moist places, and is less expensive. It
was formerly made in the same way as cotton and rubber belting
~—that is, by laying onc ply of cotton duck ontop of another till
the desired thickness was attained, and then sewing the whole
together. The more modern method is to make the whole thick-
ness together at one operation, each ply belog interwoven with

the one next to it.  The process of manufactute is rather corpli-
cated, but this does not make the belt expensive,

An improvement on the plain cotton belt is made by soaking it
in & mixture of red lead and linsced oil.  This process has the
same effect as it has in preserving wood.  The cotton belt is then
wore cflicient in moist places orin conditions which are found
very unfavorable to the use of leather or even rubber. Some
modifications of this kind of belt are made by substituting for part
of the cotton a woof of hair and other materials.  An example of
this is the ¢ Camel Brand,” tests ot which are reported below,

Gutta pecchia has been used as a substitute for rbber, and has
been found to be a good protection to the cotton. A special brind
of this, called ** Balata Beltng,” was tested. It is manufactured
in England, and has a rather thick coating of gutta percha on the
outer side, and thin layers between the layers of cotton, while the
side next the pulley is coated with &t solution called ** Balata.”

STRESSES IN HELTS,
Belts are subject to two kinds of stress, viz., tension and bend-
ing, but the most serious strain is caused by bending ronnd the

pulleys. If the pulleys are small, the only way is to use the most
flexible matenal.  Tlus will probably be the cheapest in the long
run.

A good rule is given by Lincham in his Mechanical Engineering,
viz., the distance from centre to centre of pulleys should not be
less than six times the diameter of the larger pulley.

A most important matter is that the edges of the belt should
wear well,  If the edge is not good it will soon become frayed by
contact with the rim of the pulley, and will cause failure of the
belt. The best edges that the writer has seen on any belt are on
good oak tan leather, and on rubber.  The structure of the latter
(folding), together with a strong covering of rubber, secures a
good, compact edge.

Belts of paper have been made and used in the United States
with success. They are very strong and durable if not exposed
to moisture, and they stretch very little while at work.

So far nothing has been said with regard to stretch of belts
under tension., This will be treated along with the sesults of the
tests.

Creep in belts is due to the belt stretching on the tight side.  If
the belt stretches easily this is very serious.  For every foot of
belt that goes on the driver less than a foot goes off and goes on
to the follower. It the diameters of the pulleys were equal the
driver would make a greater number of revolutions in uwit time
than the follower would. Hence, if there is much stretch in the
belt there is a loss of speed.  This loss amounts to t per cent. to
3 per cent., depending on the elasticity of the belt; since the ten-
sion on the belt is kept as low as possible to prevent too much
friction on bearings of the pulleys, the belt that is least extensible
at low tensions is the one which is most valuuble in this respect.

JOINTS AND FASTENINGS.

Joints form the weak feature of belts, so far as tensile strength
and wear are concerned, especially in the case of leather belting.
They are of two kinds, (a) permanent, (b) temporary.

Permaacot jonts take many different forms.  In leather belting
the most common is the laced joint (Fig. 1.) A lap-joint splice is
made and cemented together; then two or three rows of rawhide
lacing is put in. The holes for the lacing are not punched, but
two sharp cuts are made for each stitch. The cuts should lie
diagonally so as to injure the longitudinal fibres as little as
possible.

Copper riveting is used as a substitute for lacing, the belt being
spliced, as before, and a number of rivets inserted (Fig. 2.) This
joint shows a tendency to break across a row of rivets, and is
only about two-thirds the strength of the solid belt.

Harris metal plate fastencr (Fig. 3) consists of a slightly curved
plate, same width as the belt, with a number of spikes. The belt
is cut with square ends, and the spikes are driven first through
onc picce and then the other. As the plate is curved and the
spikes arve perpeandicular to it, they take a good firm grip on the
leather. The spikes are clinched after connection.

In Lagrelle's fastener (Fig. 4) the ends of the belt are cut
square and bent up. Strips of steel or iron are run through the
holes cut for the purpose, each strip having two eyes to hold pins.
These pins run through strips at each end, and form a wide link
In fasteners such as this the strain is distributed over the width
of the belt, and there is also not the same tendency o cut through
in front of the holes as in many other kinds.

TEMPORARY FASTENINGS.
The fastener shown in the accompanying sketch (Fig. 5) con.
sists of a curved strip of irom  The endy of the belt are cut squaro
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and holes are made to receive the fastenings, which are inserted
and hammered tlat.

Laced Joims. There are many forms of Iaced joints.
simplest is shown in Fig. 6.

Fig. 7 is the same joint as Fig. 6, but double laced.

Fig. 8 is a double Inced joint with only one strand in each hole.

In the joint shown in Fig. g the holes are staggered ; there is
only one strand in each hole, and the strands do not cross on
cach other.

These are the commonest forms. Fig. 6 has hardly enough
lacing ; Fig. 7 has twice as much lacing as Fig. 6, but concen-
trates all the stress on a single row of holes.  Joints like Fig. 8
and Fig. 9 give about the greatest possible strength of Incing.

The holes for the laciog are usually round punched.  Awl holes
are not so good. D. A. Low, Machine Designing, says that the
holes should be oval punched, and shauld have the long diameter
parallel to the edges of the belt.  And on the face next the pulley
the lacing should be as nearly parallel to the edge as possible,
It is also better if the lacing does not cross on itself.

Double belting, generally speaking, is not so good as single,
since flexibility is what is required. It has been found, however,
in certain cases, such as the belt for a return saw, that a double
belt wears best, being better able to stand the alternate stretching
and buckiing.

The

RELULTS OF TESTS.

Teosts of belting were made in McGill College testing laboratory
in 1896-7 on the Emery testing machine. When pressure from the
accumulator is admitted gradually the diagram curve of extensions
is quite smooth and regular, but when the machine is fed rapidly

This specimen has a cement splice without lace or rivets. It
failed at 3,300 pounds per square inch.
Fracture took place, not in joint, but immediately at its edgoe.
A solid piece of this belt stood 4,000 pounds per square inch.
An unlaced cemented joint is stronger than a laced one, but

lacing is necessary where the belt is exposed to heat or toisture.
RUBBER BKLTING,
The specimens tested were manufactured by a Canadian com-
pany.
The curve of extensions is almost a straight line with a slight
tendency to turn upwards immediately before fracture. This
strnight linc indicates that the extensions are about the same for

¢ cachincrement of load, and hence that the material is very uni-

form. Another fact that shows the uniformity of the material is
that the fracture in cach case was clear and straight across the
belt. It was not a tear but a break.

The method of measuring the extensions is shown by Fig. 10.
Two pencil lines are ruled square across the belt exactly thirty
inches apart. A scale graduated to hundreths of aninch is clamped
with one end at the lower mark.

A long steel pointer 1s c!'~mped at the other mark. As the belt
stretches this pointer moves along the scale, thus giving the
amount of streteh, which can be read in hundredths.

Fig. 11 shows the method of holding the gpecimen. A piece of
steel rod ais placed in the loop of the belt, to take up the pressuro
from the two rods bb, whose section is a semi-circle ; bb are fitted
into grooves and are free to move, so that the pressure from them
is always directed towards the center of a. A separate piece of
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the extensions arc less ; this becomes more noticeable in belt
testingz. It shows as a sharp change in the curve, but when the
feed is again better regulated the curve resumes its former course.
In some cases these sharp changes in the curve may be due 10
Iack of uniformity in the material, particularly in the case of belt-
ing composed of cotton and hair. Extensions were read at every
200 pounds increase of load, except in some of the larger speci-
mens, where readings were taken every 500 pounds increase.

Leather Belting.—Specimens were procured from a dealer in
Montreal.

NO. 1.~—ENGLISH OAK TAN LEATHER.

Width, 2in.  Scctional aren, .433 square in.

Weight, .213 1b. per lineal foot.

Cost, 23 cents per f.

Total stretch in 24 in. was 2.15 in. =g per cent,

Permanent stretch, o.2 per cent.

Maximum strength, 2,210 lbs. per square in.

This specimen contained a spliced cemented joint and laced in
the same manncer as first example described under ** Joints,” It
broke straight across the middle of the joint.

No. 2.—(Same belt as No. 1, but without joint.)

Maximum streagth, 3,640 lbs. per square in.

This shows that the strength of the joint is about one-half the
strength of the solid belt. ¢

NO. 3.—HEMLOCK TAN LEATHER.
Width, 3% in.
Sectional arca, .798 square in.
Weight, .206 Ibs. per fi.
Cost, 43 cents per fi.
Total extension was 3.31 in. in 18 in. =18.3 per cent.

belting c is placed between the jaw and the specimen to protect
the latter from being cut by the jaws. Four bolts d are used to
tighten the jaws., When the belt stretches its thickness is dimin-
ished. The bolts are then tightened more to prevent slipping.
The jaws are connected to the piston of the ram by a ball and
socket joint. They can thus adjust themselves to any unevenness

in tension.
SPECIMEN NO. 1.

Width, 4 in. Sectional area, .84 square in.
Weight, .4768 1b. per lineal ft.

Cost, 42 cents per fi.

Broke at 4,170 Ibs. per square in.

Total extension in 30 in. = 3.00 in. = 10 per cent.
Permanent extension, 0.13 per cent.

SpecIMEN No. 2.
Width, 5 in. Sectional area, 1.1 square in.
Weight, .635 Ib. per lineal ft.
Cost, 52 cents per ft.
Broke at 4,270 Ibs. per square in.
Total extension, 14.9 per cent.
Permanent stretch, 3.0 per cent.
SpeciMEN No. 3.
Width, 6 in. Section, 1.505 square in.
Weight, .844 Ib. perlineal f2.
Cost, 62 cents per i,
Broke at 3,790 1bs. per square in.
Total stretch, 16.4 per cent.
Permanent stretch, 3.0 per cent.

SreciMeN No. 4.
Width, 8 in. Section, 1.92 square in.
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Weight, 1.032 lbs. per ft.
Cost, 84 cents per ft,
Broke at 3,700 Ibs. per square in.
Total stretch, 17.0 per cent.
Permanent stretch, 1.9 per cent.
SrrcimMen No. 5.
Width, 10 in.
Weight, 1.1434 lbs, per lineal ft.
M Cost, $1.07 per f1.
Maximum load, 3,320 Ibs. per square in.
Total stretch, 13.9 per cent.
Permanent stretch, 1.6 per cent.

SpecIMEN No. 6.
Width, 12 in.
Weight, 1.2806 lbs. per lineal fi.
Cost, $1.30 per ft.
Maximum load, 3,540 lbs. per square in.
Total extension, 14.5 per cent.
Permanent extension, 2.4 per cent.

SpeciMEN No. 7.
Width, 14 in.
Weight, 1.812 lbs. per ft.
Cost, $1.54 per fl.
Maximum load, 3,620 Ibs. per square in.
Total extension, 15.8 per cent.
Permanent extension, 2.0 per cent.

CAMEL BELTING.

This belting is made partly of cotton and partly
of coarse camel hair, s#i.l to be the combings
of camels. The cotton is the material which
forms thu chief strength, and therefore the longi-
tudinal fibres are cotton. The hair yarm forms a
woof, although in sbme of the specimens tested
there were strands of hait running longitudinally
as well as transversely. The two materials being
interwoven in several plies, the belt is soaked in
red paint and allowed to dry. The paint forms
a good body coating, which protects the belt from moisture and
makes it very durable. To prevent the belt from becoming stiff
and hard an occasional coating of castor oil and tallow should be
applied; but any resinous mixture is injurious. In making the
lace holes a sharp awl should be used’instead of a punch, as the
latter cuts the threads and thus weakens the belt.

SeectMER No. 1.

Sectional area, 4.35" X 29" =1.262 square in.
Weight, .5717 lbs. per fi. .
Cost, 33 cents per fi.

Total extension, 31.9 per cent.

Permanent extension, 11.6 per cent.

Maximum load, 5,960 1bs. per square
inch.

7=

Fi6. 10}

SpeCIMEN NO. 2.

Section, §5.07" x .24" = 1.22 square in.
Weight, .599 1b. per .

Cost, 39 ceats per fl.

Total stretch, 35.1 per cent.

Permanent stretch, 4.45 per cent.
Maximum load, 5,570 Ibs. per square in.

SPECIMEN NC. 3.

Section 6.1” x .28"=1.71 square in.
Double or ¢ Russian Brand.”

Weight, .7995 1b. per fl.

Cost, $1.00 per fi.

Total extension, 24.5 per cent.
Permanent extension, 7.1 per cent.
Maximum load, 5,900 ibs. per square in.

Fi6. 11.

SpeciMEN No. 4.
Section, §5.95" X.22"=1.31 square in.
Weight, .599 Ib. per fi.
Cost, 48 cents per fi.
Total stretch, 27.6 per cent.
Permanent stretch, 12.9 per cent,
Maximum load, 5,650 Ibs. per square in.

SPECIMEN No. 3.

Section, 6.1 x 30" =1.83 square in.
Weight, .78t 1b. per f1.
Cost, 58 cents per fi.

Total stretch, 20.6 per cent.

Maximum load, 5,360 1bs. per square in,
SreciveN No. 6.

Section, 12.20" x . 317 = 3.98 square in,

Weight, 1.703 Ibs. per i,

Cost, $1.33 per fl.

Total steetch, 38.0 per cent.

Permanent streteh, 19.3 per cent.

Maximum load, 5,160 Ibs. per square in.

A glauce at the curves shows that for small loads the extensions
are uniform and even have a tendency to decrease until a certain
limit is reachied. The clastic lmit comes much sooner than in
rubber and leather, and there is an enormous extension at the
ultimate strength.

The vhimate strength is much greater than that of rubber and
leather, ctc., but the belt would never be used in such high tension,

PATENT ‘* BALATA " BELTING,

This kind of belting already described seems to be very good.
It is very strong, and the amount of sireich is small.

The gutta percha is said to bend over small pulleys with more
case than rubber, and it is also claimed it vesists heat and moist-
ure better.  Ithas cheapness in its favor, and is likely to become
a popular belt.  Only one specimen was tested :

Section, 4.45" % .22" =.979 square in,
Weight, .434 IL. per fl.

Cost, 46 cents per ft.

Total stretch, 15.7 per cent,

Permanent stretch, 4.4 per cent.
Maximum load, §,210 Ibs. per squave in.
Table showing comparative value of belts :

Ultimate steength. Toul S"“f}",:' p
" 1 ota 400 ermanent
Kindsof Belts.|  p,, Per Lb. | Stretch. [per Square]  Set. ¢
Square In. per Ft. lach.

4©320 | 12,200 |10.§1018,3%] 1.0% s’
3773 70295 14.67% 2.2 2.08%
5,860 32,050 29.67, q.:g‘/, 1312
5,310 13,750 18.9% 1.167, 447

The column ¢“Streagth per Ib. per ft.,” gives a fair idea of the
proportionate driving power that can be got out of the samc
weight cf different kinds of belt.

The last two columns show the comparative values with regard
to stretch.

PRICES,
Leather. . ceesen..10 conts per i, for 1 belt, to $12.00 per . for 72
Rubber., ...21 cents per ft. for 2" bcl'(. to $6.92 gr ft. for ;:"

¢ Canel

" e 17 cents per ft. for 2" belt, to $1.33p 1 ft. for 712~

+..22 cents per ft. for 3™ belt, to $1.30 per ft. for 12"

The “Camel “ belting is by far the strongest, but its stretch
is greatest.  Where it can be used, the leather is probably the
most economical, although it is verv expensive in large widths.
it is the ightest, and less power is lost by stretch.

The gutta percha comes next for lightaess and driving power,
and would therefore seem to be the most serviceable belt of all.
But it1s hacdly fair to come to such a conclusion when only onc
specimen was tested.

¥he Montreal Cotton Company, of Valleyfield, Que., in addition
to the very large increase order placed in August, have given a
further order to the Canadian General Electric Company for a 150
h.p. induction motor.

In France two methods of electric traction on canals have been
tried. In the one, a speciai form of electric car is propelled along
the towing-path, and is connected to the barge by a rope. In the
other, a detachable screw propeller worked direct by an electric
motor is used. The current in either case is supplied by an over-
head conductor and trolley.

No boiler will give good results unless the circulation is free
and rapid. Ta overcome the difficulty experienced with some
kinds, where there is no circulation in some parts of them, .
cjectors have been used 10 take the water out of the dead spaces
and discharge it into other parts where the water is always in
motion so long as there is any fire in the furnace.

Loose crank pins, and how to make them tight, is an interesting
theme, and frequently comes up for discussion among engineers.
One of the best remedies that I have heard of is to bore holes
partly in the pin and partly in the boss of the crank, the holes
being parallel to the axis of the pin, ther driving in iron bolts that
are a perfect fit and rivetting them solidly in place.
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IMPROVEMENTS IN THE ARC LAMP,
By Ronrsr A Russ, EE.

Tuk prominent place which the arc lamp took in the earlier years of
clectric lighting, involving as it did the designing and operation of the
complicated series are machine, has always excited comment, and the
permanency of the types of apparatus then designed is astonishing.
From the commereial beginning of arc lighting in the year 1879 up till
the present, the direct curent senes lamp has undergone comparatively
little change eacept in the smaller details. [t is true that during the
catlier vears the questions of open and closed  circuit types, of clock-
work, clutch and rack feeds were fietcely discussed, but the lamps
which have stood the test of time and which are now considered good
commercial articles are miuch as they were when originally designed.

Daring the first eleven years of its existence the scries arc lamp stood
alone, in spite of the fact that the need was apparent for other types
which would operate on the constant potential lines of direct and alter-
nating systems. ‘The result of the attempts to develop these types bas
been to produce in 1890 the constant  potential direct curtent arc lamp
to operate two in serics on the 110 volt incandescent service lines, to
give us, about 1892, the alternating current constant potential type, and
in 1894 the enclosed type of the direct current arc.

At the present time all of these types are in successfu) operation, and
in addition during the past year the enclosed alternating lamp has at-
tained a thoroughly commercial form.  The development of the several
arc lighting systems by series, parallel, direct, and alternating current
distsibution has depended vpon the development of suitable lamps alone,
and gavs us the series direct current system first, because of the sim-
plicity of operation of the series Jamp,  The reason of this simplicity of
operation is not far to scek, if we remember that after the arc is struck
the regulating mechanisa pecforms but one function, namely, to regu-
late the atc voltage, the current regulation being done at the machine
regulator.  On the other band, the lamp mechanism for uperation be-
tween constant  potential lines regulates the arc voltage as well as the
current, and as a conseguence there s going on at all times a struggle
between the forces by which these two factors are governed, It is this
chicfly which necessitates the placing of a resistance in series with these
lamps to prevent pumping.  This trouble is not so appareat in the
alternating type with which a choke or economy <oil is used, as in addi-
tion to the resistance ¢f the coil the inductance is of cffect to dam back
excessive current rushes,  Another feature which long held the lamp for
parallel operation in the background was the fact that the art of cathon-
making had not advanced sufliciently to admit ¢f the commercial manu-
facture of the high grades necessary for its successful operation.  Oun the
other hand, the force which has been of greatest effect in developing
the constant potential type was the necessity which existed for the use
of atc lamps on the incandescent service lines and the consequent uni-
formity and simplicity of the line and station equipment. The advan-
tages attendant upon the use of the constant potential lamp have at the
present practically banished the seties arc from the field of interior
lighting, and in many new plants are leaving no place for it even in what
has been considered its own peculiar field, that of strect lighting.

The question whether the series arc will retain  its supremacy for out-
side tilummnation will depend largely upon whether machines capable of
being direct connected or at least belied direct to fair sized engines can
be butlt and operated.  There seems to be a fair prospect of this, if we
are to judge by the results of the past four or five years, within which time
the ftout of size has passed frum about sixty to three times that number
of lamps per machine. It is evadent, however, that the limitations of
safety wall prevent the grouping of any such large number as might be
desitable fur other reasuns on a simple series loop, and will forcesthe
adoption: of systems of return loops as in the Brush machine, where
several circuits are run from the same machine, and the lire to line
poteatial vn cach ciccuit currespondingly reduced, or by some other series
parallel grouping of circuits which will give the effect of keeping down ex-
cesaive hine voltages while admitting of the use of Jarge units in the station.

The advantages which the series system possesses for the distribution
and contiol of :ight ovet large areas when coupled with the equally evident
advantage of the usc of alternating current generators, which aze the
standard type for most stations, have long been recognized, and some
faitly successful attempts have been made to use alternating current
lamps on scries alternating circuits taken cither from the constant po-
tential bus bars of the station which feed the incandescent service prim-
anes, or from the same bus bars through a self regulating transformer,
which gives a constant current through the lamps placed i serics on the
cicuit.  As to the operation of these circuits there appears to be no
great dafficulty, and were it not for the fact that the light distribution
friom the alternaung lamp is poor, and the cost of the supericr carbons,
which are necessarily so high, there is no apparent reason why this system
should not displace the direct curfent series system with its separate
and special generating units, thus permitting the distribution of incan-
descent and arc hghting fram the same generators and the separate coa-
trol of the arc lights as on the direct current series system at present in

use. There appears to be a large field for this system m spite of the
disads antages mentioned abave,

Th: development of the enclosed arc lamp has been a curious example
of t).¢ cffect of preconceived ideas 1n holding Lack uch needed inven-
tlons.  As carly as 1846, Staite, recognizing the need for the enclosed
arc with its long  burning advantages, undertook its development, but
without success, as were the cflorts of others up till about 1894, when
the lamp bLecame a commercial success. The chicf reason for the
failures up to that time was that the endeavor had been to produce an
arc similar to that in the open series lamp, which in the light of later
knowledge was a mistake.

The open lamp has a normal arc of 45 volts, while the enclosed works
to best advantage at about 80, the arc at the higher potential being much
more stabie and giving a better distribution of the light than at the
lower voltage at which miost of the experiments up till 1894 had been
made.  In addinion to thns misconception of the value of the long arc
which enclosure made possible, the difficulty of obtaining enclosing
globes which would withstand the heat, and the commercial impossibil-
ity of obtaining pure carbons which would not darken the globe, de-
layed senously the appearance of the enclosed arc.  These difficulties
overcomic, the increased voltage of the arc which in the series system js
a disadvantage, were seen to be of decided advantage, as it enabled the
lamp to be operated and controlled singly from the constent potential
110 volt lines from which the incandescent lighting was wired instead of
two in series across the lines as the practice was with the open arc,

In comparing the relative advantages of open and enclosed arc lamps
we find as follows :

1. That the enclosed type will burn for from 100 to 150 hours with
one recarboning, as compared with 8 hours for single op.cn lamps; the
cost of the carboning and trimming being reduced in proportion.

2. For operation on constant potential circuits the abihity to operate
one enclosed as compared with two open lamps across the mains is a
very evident advantage.

3. No dust, sparks or hissing from the enclosed Jamp.

4. Simpler mechanism, and better regulauon due to the longer arc,
and less flickenng 1n the enclosed type, as it feeds but one-fifteenth to
one-twenticth as often as the open arc.

§. As compared with the scries circuit opea are, the enclosed constant
potential lamp operates on a low and very safe voltage, and may be
handled and operated precisely as an incandescent lamp, thus making it
especially suitable for interior illumination.

These are all advantages on the side of the enclosed type, but against
this we must balance. the decreased light giving power per watt of con-
sumption dut to the use of the opaline or ground enclosing globes which
are necessary for the pruper diffusion of the light, and the loss of light
due to the smutting of the globes with carbon dust, which becomes a
serious matter after about 100 hours of running ; also there is the extra
cleaning of the enclosing globe and the maintenance of same.

For interior illumination, however, where a ground globe is a neces-
sity for proper diffusion in both cases, the open and closed types are on
an equality so far as light giving efficiency is concerned.

It appears, therelore, that for all purposes of interior illumination and
in many cases of owtside lighting, the enclosed arc has decidedly the
advantage, and the records in the larger cities of the United States show
that these advantages have been recogeized, and for most of the new in-
stallations of arc lamps the enclosed has been selecled as the most
suitable,

For the purpose of showing the different light giving efficiencies of
the various types of lamps, as weil as to place in accessible form the
usual voltages and amperes in use in their respective arcs, the following
table has been figured on the basis of 450 watts consumption at the
atc in cach case, that being the standard usually adopted. To complete
the combinations all of the probable systems are considered, although
scveral are not much used as yet, but the figures indicate what may be
expected when they are adopted as the lamps are developed for all of them.

LiGHT GivING EFFICIENCIES OF DIFFERENT ARC LIGUT SYSTEMS.

Volts in |Watts in’ pc::g:c p:‘:‘g‘;, C.}l;. v

3 I 5 9 )
b =20 B0 -0 B Bl I
-3 o . o - | © F- 3 ] al=<c
eldiclelesls|21512]|5]%
<|<|a]|< d1E5jlol|&|o]E
Tt |2 13}F4]s | 6171819 |wo]

DIk CT CURFENT.

i . 450 500‘650 4308 7 ]3.0f250] 520
450[5001375{450) 3.3 | 1.0 j 440 ] 30
4s0fsso€solqs0o| 2] t0{7%0] 520
450] 580, 375 {450 1.3 ! 3.0 {440] 532
Series Qpen..... veree wened]ss 30§33 J4as0 500!375 300] 3.2 1.5 [ 470] 370
Series Encfoscd. ............ 6.51 70 | 75 {450 503’::5 300! 2.0) 1.5 {285 ] 370
Constant Poter t1al Open. 15 }30 33 ]450({505{3735 300 1.3]1.5 450 370
Constant Potential Enclosed. | 65] 70 | 75 | 430 500,325 | 300 | 2.0 1.5 | 285} 370

Columns 1 and 2 give the volts and amperes at the arc; column 3
the voltage in the lice or at the terminals of the transforming device,
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which is necessary for their commercial operation. Column § gives the
consumption in watts at the terminals of the lamp.  Column 6 gives the
mean illumination of horizontal surfaces or the useful illumination from
the lower hemisphere of the lamp, allowing for the absorption of light
of 10% iuthe clear glot ¢ of the open lamp, and 407 in the opaline
globes which are necessary for the enclosed type.  If opaline or ground
globes be used for all types as should Le done in the illumination of
interiors, the useful candle power is given in column 7, in which due
allowance has been made for the effect of the upper hemisphere of light,
of which it has been considered that §0% of that passing above the hori-
zontal lines is reflected from walls and ceilings and becomes useful.
These figures have been obtained from a consideration of a number of
tests which vary widely, and can be considered as being as nearly as
possible an approximation to average conditions. Columns 8 and g give
the average watts at the arc per useful candle power figured from
columns 6, 7 and 4, and indicate the probable consumption of lenergy
in the arc per useful candle power for inside, and for outside lighting
with the several systems. Columns 10 and 11 are figured from columns
8 and 9 and indicate the useful candle powers which may be expected
per belt horse power in the station, allowing for fair average commercial
efficiencies of gensrators, lines, transformers, choke coils, etc. The
figures in column 10 indicate that for out-door illumination, where clear
globes are used on the open lamps, and opaline on the enclosed types
to give a proper distribution the useful light giving efficiency of the
direct current enclosed type is 60 per cent., of the alternating current
open type 70 per cent., and of the alternating current enclosed type 40
per cent., of the dircct current series arc per unit of energy in the station
at the dynamo pulley. Column 11 indicates that for interior illumina-
tion where opaline globes are used on all types to get proper dispersion,
the direct current lamps on all systems are on a par, and the alternating
lawmp efficiency in all cases about 70 per cent. of the direct. In con-
sidering these results it must be remembered that the scries machine is
much less efficient than the constant potential machine, which makes up
for the smaller efficiency of the lamps on that system, and that the alter-
nating arcs have a large light giving area above the horizontal which is
considered as partially useful in columns 7 and 11 for inside lighting, butis
considered as wasted for out-door illumination in columns 6 and 10.
The direct current type, owing to the shape of the positive carbon,
throws its light mainly dowrnwards, and the upper hemisphere of light
plays little part in interior illumination.

From the above considerations it appears that for outside illumination
the series open arc will hold its own where the question of the simplifi-
cation of the plant by doing away with the arc machines is not given
first place.  For interior lighting on the other hand, the enclosed direct
current, or the alternating lamp of cither open or closed types, will cer-
tainly displace the series arc, and will broaden that field largely and dis-
place many incandescent lamps in large interiors.  For this purpose arc
lamps of small candle powers which are now offering will find a place.
It must be remembered, however, that the candle power per watt of
consumption for these smaller lamps decteases quite rapidly as the cur-
vent consumption is lowered.

SPECIMEN OF MUNICIPAL TACTICS.
To the Editor of the CANADIAN ELECTRICAL NEWS ¢

Sir,—Knowing that you are a great admirer of nerve, I send you the
enclosed, received from the clerk of the Water and Light Department of
a city in the maritime province where there is apparently a municipal
plant. For a concentrated essence of the above commodity this breaks
the record. It is not enough that the municipalities want to confiscate
our business without compensation, but expect us to find them with
brains enough to run the thing to boot.

If the town has not 2 man in its employ who knows enough to give
this information, it ought to have, and should get one right away. If
they cannot afford to pay for one {which seems likely), they have no
right to be in the business at all.  Such information can only be had by
years of costly expericnce, and is worth money. If the municipality is
determined to have such a luxury as a civic electric plant, they should
be willing to pay the piper for the music they want to dance to.

Yours truly,
VINDEX.
{cory.}
CITY OF MONCTON, N.B.,
Water and Light Department, OCTOBER 20, 1898,
To THE MANAGER

DEeAR Sir,--We have been considering the advisability of making
some changes in our electric light plant, and wish to get the opinion of
competent men on the following points :

W‘;\ich do you corsider, high or slow speed engines, the most eco-
nomical for steam plant? What are you using in your station? Name
maker and style of engine used.

What is your average consumption of coal per horse power hour ?
What is your consumption of oil in proportion to horse power ?

What do you consider the best and most modern arc dynamo on the
market 2 Also the best incandescent alternating dynamo?

What do you figure the net cost per incandescent lamp per night (all
night)?  Also to 12 o’clock ?

Vhat type transformer do you consider the best ?

What type of transformer do you use ?

What does your coal cost 2 What kind do you use ?

What does your oil cost pes gallon—cylinder, engine and dynamo?

What do you charge per incandescent light per might ?

What are your meter mtes per 1,000 watts ?

What do you charge per commercial arc light per night ?

What do you charge per street arc light per night ?

We are at present supplying about 1,000 incandescent lights, 53 street
arc lights, and 40 commercial arc lights.

Average run summer months 10 hours, winter 16 hours,

Qur incandescent circuit is about 10 miles, our arc circuit about 14
miles.

We would like your opinion as to the number of men required, in-
cluding electrician, to operate a plant of this capacity. The latter
question would not include our engineer and manager, or accountant.

You will understand that we have the water and gas as well under our
management.

The above staff to make all extensions to circuits, all repairs, installa-
tions, etc.

We would thank you if you can answer the above at an early date ;
trusting it may come in our way some day to return the compliment.

Yours sincerely,
City or MoNCTON,
Per M. L.

ENGINEERING NOTES.

INSPECTING BBLT LACING.—A good practice is to draw in extra
picces of lacing over the reguiar strips, and then have a board in
close proximity to the belt as it runs, The result is that the out-
side pieces, which are not intended to hold any of the stress,
catch all of the wear, and as soon as a piece is worn in two the
centrifugal force due to its motion causes it to strike the board
and aftract attention. - It is not at all necessary to shut down
when this warning note is heard, for no one will know it to be but
the outer part, but it should be attended to the next time that the
engine is shut down. The adoption of this plan will save delays
in many places where they are now considered a necessary evil.

Orive O1L.—There is no question but olive is the best oil to be
used for many purposes in both mill and shop; its advantages
over other kinds are that it softens, and even aftera year or more
does not become stiff and hard, and the oil remains fresh aud
sweet ia it. It is very difficult to detect adulteration in oil, and as
olive oil is mixed to a large extent with cotton seed oil, it behooves
the purchaser to be very careful what he is doing, or some smart
*“drummer" will sell him a few barrels of cottonseed oil witha
little olive mixed in for the best pure olive oil. The following isa
good test for oil : Take a portion of the oil and stir it up with forty
parts of a solution of carbonate of soda of three degrees of Baume.
If the oil forms a milky emulsion, without any oil drops on the
surface, it is a guarantee for a good greasing of the object to
which it is applied.

BOILER CLEANERS. —A correspondent of the Scientific Machinist,
on the advice of a brother engineer, took a good sized stick of
cordwood (oak), put it in the boiler and screwed it to the brace so
that it could not get fast between the flue and the shell when the
water waslow. After a week's run he found a great deal of scale
had come off the sides, and a lot more was loose that was ecasily
knocked off. At the end of the third week the scale was loose
on the flues and easily knocked off. By continuing to use oak
wood and to clean out oncea week, in a remarkably short time he
had the boiler free from scale. The difference in firing alone was
no small matter. Itis best, he says, to clean every weck when
using the wood, as it does not reduce the scale to a mud. Blow-
ing off causes it to gather around the blow-off, which, if left too
long, is apt to burn the shell, owing to its keeping the water from
the shell.

v

BUSINESS IS BUSINESS.
“ The man who whispers down a well
About the goods he has to sell,
Won't reap the gleaming golden dollars
Like one who climbs a tree and hollers.”

W. Miller, of Glen Miller, Ont., is installing a new electric plant
for his paper mills, and has purchased a 150 light machine from
the Canadian General Electric Company.

The Robb Engineering Co., of Amherst, N.S., have established
an agency at Winnipeg, Man. Their representativé, Mr. Johm
Carroll, recently made a trip through British Columbiz and the
west.
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Madill Beos,, of Lakefield, are offering their electric plant for
wnle,

The ety of Victoria, B.C., will likely appoint an inspector of
clectne wiring,

During the coming winter the Ottawa Electric Railway Com-
pany will build a large number of open street cars,

The directors of the St Thomas Street Railway Compnny are
considering the extension of their road to Port Stanley.

The town of Owen Sound, Out., invites tenders up to 15th inst.
for the construction of a fire alarm telegraph system,

Negotiations are under way for the construction of a telephone
line from Hickson to Tavistock, Ont., a distance of six miles.

Messrs. Munderloh & Co., of Montreal, recently ordered from
the Canadian General Electric Company a 6 kilowatt incandescent
dynumo,

Mosses,  Barber Bros.,, of Georgetown, recently ordered
from the Canadian General Electric Company a six kilowatt 500
volt motor.

Some of the citizens of Ste Genevieve and Point Claire, Que.,
are considering the advisability of constructing an clectric railway
connecting the two places.

Mr. Roderick J. Parke, E.E., of Toronto, is preparing an esti-
mate of the cost of installing n municipal electric light plant for
the town of Pembroke, Ont.

A bydaw to provide the sum of $6,000 by the issue of deben-
tures for the purchase of an electric light plant has been sanctioned
by the ratepayers of Acton, Ont. '

Messrs. Geo. Winte & Sons Co., Limited, of London, Ont., are
at present engaged w erecting a new boiler shop, 70 x 7o feet, to
meet the increased demands of their business.

The corporation of the city of New Westminster have ordered
from the Canadian General Electric Company a 100 light incan-
descent dynamo and & six h.p. 500 volt motor. i

The London Electric Company have just placed an order with
the Canadian General Electne Company for two of their standar3
No. 12 125 light multi-circuit Brush arc dynamos.

James Richardson & Son have ordered from the Electrical Con-
struction Company of London, Limited, a forty horse power
multipolar wotor, to operate G. T. R. elevator No. 2.

Mr. J. H. Head, of Hagarsville, Ont , has recently ordered from
the Canadian General Electric Company & very compact lighting
plant.  The generator will have a capacity of 5o lights.

The Bells Asbestos Company, of Thedford Mines, P. Q., have
ordered from the Ganadian General Electric Company a 100 light
dynama, to be installed at their premises, Thedford Mines.

The British Columbia Sugar Refifiery Company, of Vancouver,
have recently ordered from the Canadian General Electric Com-
pany a 25 kilowait generator of the well-knolvn multipolar type.

The Peterbaro and Ashburnham street railway was sold recent-
ly to Mr. Arthur Stevenson, for $20,000. It is undersiood that Mr.
Stevenson acted for some of the stockholders of the existing
company.

The provincial asyjum at Fairville, N.B., have placed an order
with the Canadian General Electric Company for a six kilowatt
motor and one 84 kilowatt molor, of the well.known Edison bi-
polar type.

Mewsrs, Krug Brothers, of Chesley, Ont., have recently given
an order to the Electrical Construction Co. of London, Limited,
for a hghting plant, including a 150 light multipolar dynamo for
incandescent highting.

Mr. W, J. Camp, clectrician for the C. P.R., is at present in
Winnipeyr, supervising the installation of the plant in the new
offices of the company in that city.  This plant, when completed,
will be modern in every respect. )

Ms. John Galt, C.E. and M.E., of Toronto, is designing an
clectric light plaat for the town of Prescott, Ont.  Commissioners
will be appointed at the forthcoming January clections to arrange
for the mstallation of the plant.

The Dundas Electric Company, Limited, of Dundas, Ont., have
obtaumned a provincial charter, to supply light and power. The
capital is $4v,000, and among the promoters are Messrs. John
Bertram, G. H. Harper and E B, Harper, all of Dundas.

The Fire, Water and Light Committee of the city council of
Winmpeg, Man., are considering the question of submitting a by-
law to the ratepayers to provide funds for the purchase of an elec-
tric hight plant for lighting the streets and municipal buildings.

The directors of the Victora Industnial School, Mimico, Ont.,
have decided to install an electric plant for the lighting of the
varous builings, and to carry out this work have purchased a
300 light plant from the Canadian General Electric Company,

The Iron Mask Gold Mining Co., of Rossland, B. C., have de-
ctded to operate their hoisting, drilling and carrying apparatus by
clectricity, and for this purpose have placed with the Royal Elec-
tric Company at Monireal, an order fer 100 k.w, S.K.C. syn-
chronous motor.

The Linde British Refrigeration Company, of Montreal, have
recently ordered from the Canadian General Electric Company a
15 h.p. three phase induction motor.  The power witl be supplied
to tlus induction motor from the circuits of the Lachine Rapids
Hydmulic and Land Company.

Montreal shippers have complained to the Department of Agri-
culture at Ottawa respecting damage occasioned to perishable
articles of export, owing to lack of proper ventilation on some of

the steamships. * It is understood that about fifteen of the ocean-
going steamers sailing from Montreal will be fitted this fall with
electric apparatus for ventilation,

The employees of electrical companies in Toronto have organ-
ized a union, under the name of the Brotherhood of Electric
Workers of Canada, in afliliation with the Trades and Labor
Council. Mr. Thomas Eaton is president and Mr. F. Marson
secretary.

Messrs. Wm, Jensen and Lawrence Goodacre, of Victoria, B.C.,
are endeavoring to form the Hardy Bay Tramway Company,
Limited, 10 build a teamway from Hardy Bay to Coal Bay, Quat-
sino Sound. Should the scheme be carried out it is probable that
clectricity will.be the motive power.

Tho City Council of St. Thomas, Ont., has iustructed Mr. James
A, Bell, city engincer, to make an estimate of the cost of # civic
lighting plant of 100 arc lights for street purposes, and 3,000
incandescent lights for commercial purposes, the plant to be
crected separate from the water works.

The War Eagle Consolidated Gold Mining Company, of Ross-
tand, B.C., have ordered from the Canadian Geuneral Electric
Compuny two 2 h.p. snduction motors and one 1o h.p. induction
wotor. The power to operate these induction motors is to be
furnished by the West Kootenay Power & Light Company.

The Stouftville Electric Light Co., of Stouffville, Ont,, are mak-
mg changes in their electric lighting station, among them being a
new dynamo, with a capacity of about oo lights.  They are put-
ting in an S,K.C. two phase inachine from the works of the Royal
Electric Company, so that they can supply power as well as light,

The People’s Electric Company, of Windsor, Ont.. owing to
the very large and satistactory increase in their lighting business,
have recently placed an order with the Canadian General Electfic
Company to supply them with one of their 2,000 light iron-clad
ventilated armature type single phase alternators.

The town of Campbeliton, N.B., are installing a civic clectric
lighting plant. They are putting in Robb-Armstrong high-speed
cugines, with Monarch boilers, and one 60 kilowatt S.K.C. two
phase dynamo, with the full capacity of the machine in trans-
formers. They intend to use this S.K.C. machine for the supply-
ing of arc lamps for the streets and incandescent lights for interior
lighting, as well as for power in the daytime.

Mr. H. D, Symines, of St. Catharines, has secured the contract
from the corporation of Merrition for the lighting of their streets
with 20 arc lamps. Mr. Symmes has also decided to undertake
the operation of a commercial lighting plant, aad for his require-
ments for this purpose has purchased from the Canadian General
Eiectric Company one of their 1000 light, standard single-phase
alternators. He proposes operating a street lighting service from
the alternating system, using 2,000 c.p. enclosed alternating arc
lamps. These lamps he has also purchased from the Canadian
General Electric Company.

The British Columbia Gazette announces the incorporation of
the Rossland Air Supply Company, with a capital of $200,000, the
object being to develop water powers under what is known as the
Taylor hydeaulic system of air compression. The company will
first develop its power on Beaver Creek, it being proposed to
transmit 2,000 horse power to the Le Roi mine, a distance of ten
miles. The initial pressure will be 135 pounds, and the air will be
transmitted through a 14" wrought iron pipe. The cost of the
plant s estimated at $150,000. Mr. A. J. McMillan, of Rossland,
and Mr. D. J. Fitzgerald, of Trail, B.C., are interested.

An important change has been made in the course of lectures on
“ Steam and the Steam Engine " at the Toronto Technical School.
This consists of dividing the subject into two parts, so that as well
as the lectures on *‘the theory of heat engines or thermodynam-
ics " others will be given of a practical nature, dealing with ¢ the
indicator, valves and valve motions, efficiency of engines and
boilers, gas engines, etc.” Mr. Harris P. Elliott, B.A.S.C., who
has charge of tlus course, has had considerable experience in the
actual design and construction of engines, and it is hoped that in
this way it can be made terestng (0 mechanics and others wlho
are not qualified to take the theoretical work.

Steam users throughout Canada and the United States now
recognize the fact that the steam boiler is the source of energy of
their factory, and its proper care is their aim. Not only do they
give attention to external fixtures, but thoroughly investigate the
interior, as experience has shown that corrosion, pitting and scal-
ing cause expensive repairs, large fuel bills, and sometimes loss
of life and property. It is not surprising, therefore, that the Wm.
Sutton Compound Co., of Torouto, report many enquiries for their
boiler compound. They state that they have been compelled to
increase their staff and plant on different occasions, and that the
compound s meeting with success from the Atlantic to the Pacific.
It is a reliable preventive for scale and corrosion, and is claimed
to bethe only pure vegetable compound free from acid, caustic soda
or zinc.

The Lunenburg Gas Co., of Lunenburg, N.S,, are changing
their electrical plant from steam to water power, They have a
sixtecn foot dam ncarly completed on the Mush-Mush river at
Afahone, cight miles from Lunenburg. This river, though small,
has over ten square milcs. These the company control, and can
thus regulate the flow of the river as their needs may require.
The Canadian General Electric Company are supplying the wire,
teansformers, switchboard and a 100 k.w. three phase generator.
The pole line is completed, and is said to be the finest in that part
of Nova Scotia. The water wheel is from the works of the S.
Morgan Smith Co., York, Pa., and is one of their well-kknown ¢ New
Success ” turbines.  The company will light the village of Mahone,
in addition to supplying light and power in Lunenburg
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An electric light plant has been installed in Fould & Shaw’s ftour mill
at Thorold, Ont.
Some of the ratepayers of Bradford, Ont., are in favor of taking steps
to secure electric lighting.
The Hamilton Radial Railway Company*have let contracts for the
extension of their road to Port Nelson,

The directors of the Eull Electric Railway Co. are considering the
extension of their road to Gatineau Point.

The town of Bothwell, Ont., will vote on a by-law to raise the sum
of $4,000 to install an clectric light plant.

The Cornwall Electric Street Railway Company are said to coatem-
plate consuderable improvements to their systea.

The Citizens Electric Light Co., of Smith’s Falls, Ont., have added
to their equipment a new dynamo of 1500 lights capacity.

The Goldie & McCulloch Co., of Galt, Ont., arc supplying three
large boilers for the C.I%R, clevator at St. John, N.B.

The Bell Telephone Company are fitting up a new exchange at Perth,
Ont., under the direction of the district superintendent, Mr. Gilmour.

A proposal to expend the sum of $5,000 in improving the _electric
light plant was voted down by the ratepayers of Mitchell, Ont., on
Qctober 18th,

The town council of Thorold, Ont., has postponed until January aext
the subission of a by-law to provide $7,000 for the extension of the
electric hight plant.

O'Rilley & Murphy, of Ottawa, have put in the necessary fittings and
wiring for highting the Rideau strcet convent in that city. 1n all, about
150 incandescent lights are wired up.

The Bell Telephone Company have been given a renewal of their
telephone franchise in the city of St. Thomas, Ont., having reduced the
price of telephunes in residences to $20 per year.

Jas. Pareell, second engincer of the steamer Chicora, plying between
Toronto and Niagara, was presented with a handsome cruet stand by the
mechamcal and engineering stalf on the last trip of the steamer for this
season.

Mr. John Shields, well-known in Eastern Canada, has recently com-
pleted the installation of electric lighting and waterworks plants at
Asheroft, B.C. The ~lants are sai(‘i; to be among the most complete
in the province,

The Dominion Public Works Department reports that excellent pro-
gress is being made in deep water telegraphs. A ine has been laid
along the notth shore of the St. Lawrence, and the cable will soon be
completed to Belle Isle.

The Lake Ontarto Navigation Company are building a new steamer,
to be equipped with an electric light plant, the contract for which has
not yet been awarded.  Mr. A, W, Hepburn, of Picton, Oat., is the
principal member of the company.

The Montreal Street Ratlway Company discovered that car tickets
were being stolen by certain conductors, and have taken steps to punish
the offenders.  The method of the conductors was to pull the tickets out
of the box, either by means of the finger or a small wire.

The vitlage of Greaville, Que., offers 2 gaod opcninﬁofor ﬁic installa-
tion of an elcctric plant for lighting the village and both sides of the
nver, as well as the canals.  There is an almost unlimited water power,
and favorable terms could, it is thought, be made with the municipality.

A. G. Best, agent for the Massey-Harris Company at Cobden, Ont.,
was injured in an acetylene gas explosion recently. Mr. Best was in-
stalling a generator, when he held a lighted candle near the carbide
chamber, thus causing the explosion. His injuries are not regarded as
serious.

The town council of Orillia, Ont., at a recent meeting, discussed the
question of engaging a consulting clectrical engineer.  The Fire and
Light Committee recommended the engagement of Mr. Roderick J.
Parke, of Toronto, which recommendation was finally concurred in by
the council.

The telegraph operaturs employed on the Canada Atlantic Raijlway
waited upon Mr. J. R. Booth and preseated a demand for shorter hours
and higher wages. The men work 12 hours a day, and receive an
average salary of about $35 per month.  As yet their demands have not
been complied with.

The Canadian General Electric Company have just reccived an order
from William Cook, of St. Catharines, for one of their standard 6o
kilowatt single phase alternators. It is Mr. Cook’s intention to under-
take the furnishing of light to private consumers in connection with his
present power plant.

A special commitiee was recently appointed by the city council of
Halifax, N.S., to report as to the advisability of the city undertaking its
own street lighting. ~ As a result thereof, the city engineer and electri-
cian have heen instructed to prepare plans and specifications, and invite
tenders for an electric light plant.

A proposal is under consideration to build an electric railway from
Rondeau Park to Thamesville, via Ridgetown, Selton and Morpeth,
At a recent meeting held at Ridgetown, at which Mr. Robert Ferguson,
M.P.P., was president, and Mr. W. E. Gundy secretary, it was decided
to form a directorate and apply for a charter.

The Dominion government is asking for tenders up to November 215t
for the erection of a power house and the installation therein of the
neccs! clectrical apparatus for operating the locks, bridges, ete., and
for lighting the Soulanges Canal.  Plans may be secn at the office of the
Chiet Engineer of the Department of Railways and Canals, Ottawa.

Justice Walkem has given judgment for the plaintiff in the case of
Arthur vs. the city of Nelson, a motion to quash the electric light by-law
authorizing the council of Nelson, B.C., to borrow money to purchase an
clectric light plant from a private company. Mayor Houston was a
director of the company, and on that ground the by-law was quashed.

The Metis Tclephone Company, at a meeting held at St. Octave de
Meuis, Que., clected the following officers : Honorary president, Dr. J.

A, Ross, M.P.; honui.., vice-president, Mr. L. F. Pinault, M. P.; di-

rectors, Reve Mr, Chouinard and Messrs. 1. M. Desrosiers, Jule Gen-

dC:(on, A, C. Landry, 1. M. Langhis, Dr. J. C. Demers and Donati
ron.

The St. Malo, Que., municipal council has granted the Jacques Cartie
Water Power Co. cxcm*‘nion from taxauon for 15 years, on condition tha
they furnish electric light gratis to the naunicipality.

The Rogers Electric €o., of London, Ount., have removed their head
office to Toronto, but will retain & branch in London. They purpose
giving close attention to the electrical supply trade.

. Arrangements are in progress for the construction of a local telephone
line from Caqmnglpn to Hartley, Victoria road, Kirkfield and other
points.  The line will give a circuit ¢f about 60 miles.

Nally i October the annual meeting of the Bxeter Electric Light Co.
was hald at Bxeter, Ont., at which a dividend of § per cent. was de-
clared. Since the mecting the plant has been sold to Messis. Snell &
Tremaine.

S. Paquette was instantly killed in Montreal by coming in contact
with a live wire. He was swinging a dernick when it touched the wire,
the insulation of which was worn off, and a current of 2000 volts came
down the derrick wire rope and killed him.

Mzr. J. A. Jawmieson, superintendent C. P, R. elevators, St. John, N.B.
has given an order to the Canadian General Electric Company for one
30 kilow...t generator of their well-known type, together with all the
wiring muterial required to complete the installation.

Mr. Jas. Patterzon, engineer for the Hamilton, Grimsby & Beamsville
Electsic Railway Company, estumates the cost of extending the roand
from Beamsville to St. é:\lharincs at $107,000, there bcing a grade of 3
per cent. It is improbable that the eatension will be carried out.

The annual meeting of the Merchants' Telephone Company was held
in Montreal early in October. It was decided 10 increase the capital
stock by $100,000. Officers were elected as follows :  President, A, S,
Hamelin; vice-presidgnt, J. E. Beaudoin; treasurer, L. F. Beauchamp;
dircctors, A. S. Delisle, L. H. Henault, S. L’Archeveque, J. B. Thibo-
dean, J~N. Ducharme and R. Beauchamp.

A special meeting of the sharcholders of the Rojyal Electric Co. took
place in Montreal on October 18th, to consider the rroposcd issue of
$500,000 of preferred stock and the proposal for the Royal Electric Co.
to increase its holdings in the Chambly Mfg. Co. from $200,000 to
$300,000. The sharcholders voted against the issue of preferred stouk,
but xl;e increased holding in the Chambly Mfg. Co. was carried unani-
mously,

The corposation of the town of Campbellford, Ont., has recently
passed a by-law for the purpose of remodelling and increasing their
clectric plant, and to carry out the work have purchased from the Cana-
dian General Electric Company one of their ..andard 120 kilowatt single
phase alternators complete, together with the necessary transformers and
wiring material. It 1s expected that, when completed, this'will be one
of the most modern plants in Canada.

A rumor was current in Toronto a furtnight ago that a scheme was
under consideration for the consolidation of all the street railway systems
in Canada. It i3 learned, however, that there were no grounds {or the
report, which evfdcnlly origimated from the fact that a number of well-
known capitalists interested in street railway ventures convened in Tor-
onto on the 2oth inst. It is now stated that a scheme for the extension
of radial railways from Toronto throughout the province was under con-
sideration,

A meeting of the shareholders of the Grand Falls Water Power and
Boom Company was held at Fredericton, NiB., on October 21st. It
was reported that the capital stock of the company, which is $1,000,000,
had been subscribed.  Plans of the proposed works have been approved
of by the Governor General-in-council, and operations are to be com-
menced forthwith.  Hon, R. A. Alger, Sir William Van Horne, R. B.
Angus, Hon. Rodden Proctor, William Mackenzie and Hugh
McLean were clected directors.

Messrs. Howes & Leighton, of Harriston, Ont., bave decided 1o
comply with the request of the merchants of that place to provide in-
candescent lighting for commercial and residential purposes, as well as
arc hghung, which they are now furnishing, and for this purpuse have
placed an order with the Canadian General Electric Company for one
of their new type 30 kilowatt single phasc alternators, with marble
panels, instruments and all the transformars and witing required for the
installation.

The Ontario government will likely ask the courts to determine
whether or not the Niagara Power Company has forfeited the charter
which it obtained from the provincial authorities. The agreement be
tween the government and the company called for the development of
10,000 horse power h{ the 1st November last, and of 25,000 horsc power
by a later period. The government takes the view that the company
has not fulfilled the first of these conditions, and that it has therefore no
further right to the charter. The company, on the other hand, points
out that under another section of the agreement the charter was only to
be forfeited in the event of a failure to transmit clectricity. It claims
that it has been impossible to comply with the latter condition, as up to
a very recent period the problem of long distance transmission had nat
been solved. Furthermore, the company says it cannot fulfill the con.

.tract to supply electrical energy because there is no demand for it.

BANQUET OF STATIONARY ENGINEERS.

Tue Toronto branch of the Canadian Association of Stationary
Engincers will hold their annual banquet on Thanksgiving eve,
November 23rd. The cvent will take place at the Walker Housc,
where the accommodation will be of the best, and an evening of

rofit and social re-union is assured. The dinner committee is as
ollows : John Marr, chairman; Chas. Moscley, Wm. Tait, Geo.
Thomson, Geo. Mooring, John Bain, John Bannon.
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ELEGTRIGC RAILWAY DEPARTMENT.

THE ST. THOMAS STREET RAILWAY.

Tne St. Thomas street railway, which for so many
vears gave to the city the name of the horse-car town,
has passed away, and in its place a real live, up-to-date
electric street railway service is in full blast. The
work of constructing the new road was undertaken by
local capitalists entirely, with one exception, and June
15th, 1898, saw the road complete and in full operation.

Mr. Chas. McBeth, a graduate of the School of Prac-
tical Science, was engaged as electricai engineer, and is
said to have handled the work with the assurance of a
veteran. Mr. McBeth superintended the clectrical
equipment, while Mr. Thos. Kerr, of the London Strect
Railway, gave him valuable assistance with the track
laying. The work of laying the track was proceeded
with rapidly, no trouble between the city and the rail-
way company arising to hinder the work, as is too
often the case.

The company, instead of building a power house for
themselves, engaged room in the spacious power house
of the Gas & Electric Light Company, and purchased
two 1350 h.p. generators from the Canadian General
Electric Company, and two engines from the Robb
Engincering Company, of Ambherst, Nova Scotia, the
manager of the Gas & Electric Light Company looking
after the working of them, and the railway paying for
the power generated. The road is equipped with eight
motor cars and two trailers of .he most improved
type, supplied by the Ottawa Car Company, the trucks
being obtained from the Canada Switch & Spring
Company, of Montreal. The cars are equipped with
Canadian General equipment, 23 h.p. motors and double
controllers. The cars at present in use have been
found insuflicient, and next spring it is the intention of
the directors to place several more on the road.

The length of track is seven miles, five miles of a
belt and two branch lines, one to the stations of
the L. E. & D. R. and Grand Trunk Railways, and the
other to the company’s park, which is onc of the
features of the road. The park comprises about 100
acres, and is partly wooded by a beautiful bush. It is
situated on the banks of Lake Pinafore, a very pic-
turesque spot. Baseball, golf, cricket, lawn tennis,
and bowling clubs are accommodated there with
suitable grounds, bathing, boating and fishing applian-
ces being furnished for these pastimes. Buildings are
being crected for the accommodation of pic-nic and
dancing parties. The directors are sparing no pains to
make this one of the most beautiful parks in western
Ontaro, the natural facilities of the location assisting
them very materially.  This park is a boon to the city,
being just what has been required for a number of
vears, and the clectric railway has made it easy of
access.

Mr. J. H. Stillis president, and Col. Stacey, who
held the horse car franchise, secretarv-trea<urer of the
company. Mr. A. Bingham, who for fourteen years
was local manager for the Bell Telephone Company in
some of their largest exchanges, gave up that position
and assumed the management of the street railway,
preferring  a  larger  field than the telephone
offered for his labors. The road has every prospect of
being a success financially, and should the company

-

. any desired height.

decide to go to Port Stanley with an extension of their
line, which is a possibility, there is no question but that
the road will prove a bonanza to the shareholders.

LONDON STREET RAILWAY STRIKE.

As we go to press, a strike of the employees of the
London, Ont., Street Railway Company is assuming a
serious aspect, and much speculation is rite as to the
outcome of same. On October 24th the men formed
a division of the Street Railway Employees’ Union, and
submitted to the management of the road a petition
asking for an increase in wages and a more regular
division of work. They also asked that only union men
be employed. A committee waited upon Mr. C. I, A,
Carr, the manager, but he refused to recognize the
union. It was then decided to inaugurate a strike,
which was done, and since that time several unsuccessful
attempts have been made by parties concerned to effect
a settlement.

The company has offered to increase the scale of
wages, but the men insist that the union shail be
recognized. The strikers have, in some instances,
resorted to despicable tactics in their efforts to accomp-
lish their purposes, and for the past week no attempt
has been made to run the cars. The company has
refused a proposal made by the men to refer the matter to
the arbitration of the Mayor, Judge William Elliott and
Crown Attorney Magee, and thus negotiations with the
men would seem to be at an end. The conditions
under which the street railway franchise in London was
granted provide that the company must employ resi-
dents of the city exclusively. This provision, to which
the company should never have agreed, has greatly
assisted the strikers, as in bringing in outside work-
men the company are in danger of losing their fran-
chise.

SPARKS,

The Yarmouth clectric railway will probably be extended to
Port Maitland next spring, says the Yarmouth News.

It is believed that the Ottawa Electric Company still have in
view the extension of their line to Britannia. No steps will be
taken, however, before next spring.

Mr. ]J. W. Lconard, general superintendent of the Ontario and
Quebec division of the Canadian Pacific Railway, has been ap-
(rsnted a director of the Galty Preston and Hespeler Street Rail-
way Company.

The strained relations between the Weston village council and
the Toronto City & Suburban Railway are at an end, an agree-
ment satisfactory to both parties having been reached. By the
agreement the railway company get back their franchise, and in
return will extend their line 1,200 feet from its present terminus,

On October 318t the Ottawa Electric Rajlway Company made
atest of a new fender on onc of their cars. It is manufactured
by the Consolidated Car Fender Co., of Providence, R.1., and is
composecd of two distinct parts, a cradle and a cushion. A sicel
bar projecting to the rear, under the platform, holds the cradle at
By means of a latch or trigger to be pressed
by the foot of the motorman, the cradle is released so that its
front edge drops to the ground, making it impossible for anything
10 get under the car.  The cushion is 2 Resiliant shicld made of
carcfully tempered steel bands.  This covers the iron bumpers and
all other projecting parts of the platform, so as to cffectually
cushion the plough in casc of a person being struck by a fast mov.
ing car. The Ottawa Car Company have taken the agency for
Canada, and will manufacture the fender in Ottawa.  The milway
company will, it is said, apply this fender to 30 cars at once.
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SPARKS.

Mr. Alex. Brule, of Billings Bridge, Out., was killed by being
«truck by a car on the Hull electric railway.

Messrs. Ahearn & Soper, of Ottawa, have secured the coun-
tract for twelve open dars and five closed caes for the Quebec
Street Railway.

Mr. Harry Denunis, engineer in churge of the electric light plant at
Bracebridge, Ont., was found dead in bed recently,  Heart failure
was griven as the cause of death.

The city council of Hull, Que., will probably call for tenders
at once for an electric light plant for lighting the city. It is esti-
wated that 30 are lamps will be required.

Messrs. Dawson & Symumes, of St. Catharines, Ont., intend ap-
plying to the City Council for an extension of time in which to
commence the construction of an electric railway 10 Port Dalhousie,

Messes. J. C. Wilson & Co., of Lachute, Que., have purchased
from the Canandian General Electric Company, for the lighting of
their premises, one of their standard 1724 kilowatt multipolar
generators.

The Metropolitan Railway Company are not likely to extend
their sailway beyond Bond Lake this fall. The committee ap-
pointed by the Auror council 1o locate the line in the village has
not sclected a route satisfactory to the railway company.

Messrs. Bindon & McViety, of Ottawa, have lately commenced
operations on a mica mine at Templeton. It is claimed that a
market has been secured for large quantities of mica, and that
expens have pronounced the production of the mine of exception-
ally good quality.

Negrotiations are still in progress between the city council of
Hamilton, Ont., and the promoters of the Hamilton, Chedoke and
Ancaster electric railway regarding the building of the road. It
is hoped that, at an carly date, a decision will be reached which
will permit of the work being proceeded with.

The Canadian Oiled Clothing Company, of Toronto, have re-
cently found it necessary to increase their factory premises, and
have removed from Port Hope to Toronto. They have given an
order to the Canadian General Electric Company for the installa-
tion of a 100 light incandescent lighting dynamo.

The city of London, Ont., has signed a contract with the London
Electric Company for street lighting for ten years, at the price of
23 cents per night per lamp of 2,000 c.p., from sunset to sunrise,
for 317 nights in the year, and whenever the city engineer orders
for the other 38 nights.  From 300 to 350 lights will be used.

Mr. A. Piers, superintendent of the C.P.R. Company’s steam-
ship lines, has placed an order with the Canadian General Electric
Company for a direct driven unit, to be installed on the steamer
Alberta.  This consists of a 23 kilowait generator, direct con-
nected to a gx 1o ldenl engine. The order includes a marble
panel, with standard instrutnents and wiring.

The Bell Telephone Company of Winnipeg are making improve-
ments to their system, including the placing of safety cut-outs on
each line just after it cuters i building and the using of porcelain
conduits at the point of entrance. Fuse blocks are also being
placed above each tciephone to protect the apparatus. These
changes are claimed to be the result of the appointment of a city
clectrician.

The Hull Electric Company, of Hull, Que., are increasing their
generating plant, and have purchased from the Canadian General
Electric Company one of their well known standard monocyclic
gencrators, having a capacity of 150 kilowatts, with marble panel
switchboard and instruments complete. This makes the third
machine of this size and 1ype which this company have purchased.

The ratepayers of Galt, Ont., recently passed a by-law to ex-
propriate the gas and electric light works.  The authorities of the
town have since discovered that thercis no law on the Oatario
Statues sanclioning the expropriation of electric plants by munici-
palities, and it is probable that another by-law will have to be
submiticd before the council can even take over the gas plant.
As 10 clectric lighting, it is understood that an offer will be made
to the Galt Electric Light Company for the purchase of their plant.

The Department of Electrical Engincering, McGill University,
Montreal, are adding to their clectrical equipment a number of
special generators, motors, transformers and testing instruments,
to be used in connection with their experimental work. They
have placed an order for all their requircments in this respect
with the Canadian General Eleciric Company.

1. Becigneul et Cie, lake Megaatic, Que., are installing an
incandescent clectric aystem for the town, and for that purpose
have purchased from the Canadian Generai Electric Company
onc of their standard 30 kilowatt single phase genemators, with
marble panel switchboard complete.  They have also placed an
order with the same company for all transformers and wiring
supplics required to carry out the work.

Mr. Edward S. Jenison, who is interested in the development of
the water power of the Kakabeka Falls, on the Kaministiquia
river, proposes 1o build a canal from above the Ecarte Falls, on
the above river, to the boundary of Port Arthur, where he will
build an immense storage reservoir. It is claimed that the water
will be delivered under a head of jo0 feet. The intention is that
the towns of Port Arthur and Fort William shall get their water
supply from this source, which will likewise give them a fire
pressure by wravitation.  Both towns are 10 D¢ supplied with
water sufficient to generate electricity to supplt the Port Arthur
clectric railway and both lighting plants upon payment of a rate
ofone cont per thousand gallons, which will furnish power ata
less rate than cither municipality is now paying for their steam
power.  The cost of the canal is estimated at onc million dollars,

PERSONAL.

Mr. Jas. Ross, vice-president of the Montreal Street Railway
Company, arrived in Montreal during the past week from Liver-
pool, Eng.

It is understood that Mr. W. T. Goulding will be appointed
manager of the G. N. W. Telegraph Co.’s oftice just opened at
Vancouver, B.C.

Mr. W. H. Smith, of Goderich, Ont., has been appointed
superintendent of the electric light and waterworks plants at Font
William, Ont.  The clectric light plant was installed by the town
last spring.

Mr. Raoul D. B. Corriveau, son of Mr. A. ). Corriveau, late
manager of the Montreal Park and Island Railway, Montresl, has
returned to that city, and is now proceeding with his courses at
McGill University. Mr. Corriveau was a member of the engineer-
ing party sent by the Dominion government on exploration to
Magdalen Islands.

Mr. F. H. Badger, gencral manager of the Montmoreacy Power
Co. of Quebec, has resigned his position, and Mr. Ed. A. Evans
has beea appointed manager of the amalgamated Moatmorency
Power Co., Quebec District Railway Co., ind Quebec, Montmor-
ency & Charleboix Railway Co. Extensive improvements are
now being made at the power house at Montmorency Falls, in
view of this amalgamation.

PUBLICATIONS.

The Pelton Water Wheel Company, of San Francisco, Cal.,
and New York, N.Y., have sent us a catalogue, in which special
attention is called to the high standard which has been attained
by the Pelton water wheels, used so largely in the United Stiates.
The numerous illustrations of the various applications of Pelton
wheels are very interesting.  Various tables are also printed.

¢ A Brief Synopsis of Our Course in Telephony ™ is the title of a
little booklet received from the International Correspondence
School, of Scranton, Pa. The instruction papers for this course
were prepared, we are told, by Mr. Kempster B. Miller, one of
the best kuown telephone experts, who is instructor in this subject.
Every branch of telephony is taken up in a thoroughly practical
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TRADE NOTES.

The C.F. K., Munueal, have putchased a two-phase induction motor
from the Canadian General Electric Company.

The Lactine Kapuds Company have placed another utder with the
Canadian General Licetne Cumpany for three-phase induction motors.

The T Faton Company, Toronto, has ordered a 5o h p. automatic
engane, for direct connection to dynamwo, frum the Robb Logineenng
Company.

Mesin J. Bobinwm & Co, of Winmipeg, Man , have purchased a 10
tp. slow speed 500 volt multipolar motor fiom the Canadian General
Edectiie Company.

Mewts. Bugham & Ingram, of Stratford, Ont., have placed an order
with the Llectncal Construction Co. of London, Limited. for an 8 horse
powet motor to operate their wood yard.

The British Columbia Sugar Refinery Company, of Vancouver, B.C.,
have purchased from the Canadian General Electric Company one of
theit new type 25 kilowatt multipolar generators.

The Salvation Amm, Printing 1louse, Toronto, have given an order to
the Electrical Construction Co. of London, Limited, for 2 moior r«]ui]}-
ment, consisting of three disect-belted, slow speed (300 r.p.m ), n-ulti-
polar, 7 h.p. motors and two 2 h.i. motors.

The Canadian Genera) Electric Company have received an order from
the T. Eaton Company, of Toronto, for onc of their 25 kilowatt direct-
connected generators, with marble switchboard.  This makes the fifth
unit which the T. Laton Company bave purchased from the Canadian
General Electnic Company, their entire establishment being highted and
operated from these installations.

The Economy Manufacturing Campany, of 633 Washington Life
Building, 141 Broadway, New York, have just completed the installa-
tion of their hydro-carbon gas fucl system at the plant of the B. Green-
g Wire Company, Limited, Hamilton. This plant was equipped
under the supenntendence of Mr. 1. Etches, Mem. Inst. Mech. kog.,
of 83 Front strcet west, Toronto, the local representative of the company
in Canada.

Messrs, 1. Cargill & Son, of Cargill, Ont., have decided to install an
up-to-date electric plant for their requirements, to furnish light and power
to their esidences, mills, barns and warchouses, and have purchased a
500-light plant from the Canadian General Electne Company, together
with several motors for operating machinery and clevators.  Ma. Cargill,
M. P., 1 thoroughly up-to-date in all his undertakings, and his electrical
plant will be most complete.

The Robb Engincering Company, Amherst, N. K., have received an
owder from New York parties for two 300 b p. cngines for an electne
raitway in Audralia. They are to be tandem compound, side cmn}c
pattern, and the dynamos will be direct connected.  Tlus company is
working up a considerable export tzade, having shipped during the past
few months one 300 h.p. cngine to England, three 250 h.p. to the Isle
of Man, three 125 h.p. to Spain, and one 125 h.p. to Newfoundland.

The Goldie & McCulloch Company, of Galt, Ont., are supplying a
steam plant to the Metropolitan Railway Company, for their new power
housc at Bond Lake. It consists of two crass compound condensing
W heelock engines of 350 h.p. cach, with high pressure cylinder 17£%x
42 stroke, and low pressure cylinder 32% x 32* stroke.  The puliey fly-
wheels are 10 be 18 diameter by 357 face.  There will be four botlers,
cach 10 long by 73  n diameter, and each containing 60 tubes 3%”
in diamcter by 16" long, to be run at 123 Ibs. pressure.  There will
alw be two independent condensers, 107 157 x 137, two duplex
pumps, 6" x 47\ 77 two 30" heaters, steam and exhaust pipes, ctc.

LEGAL DECISIONS.

A JUDGMENT of importance to electric light companies has just been
dehvered in Montreal by Mr. Justice Chadand.  In October, 1897,
AMred Seguin, an empluyee of the Citizens® Light and Power Company,
met s death while working on a high pole of the company.  In her
plea, the phaintiff, the widow, alleged that there was a force of 1,000
volts beang carried by the wire, which was not properly nsulated, and
that the death of her husband was due to the negligence of the company.,
The defendants denied responsibility, pleading that the accident was
due to Segwn's imprudence.  The judge found that the death of Seguin
was due to the negligence of the Citizens' Light & Power Company,
which had not furnished him with gloves, with which he might have
handled the wires safely; and he condemned the defendants to pay Mes,
i%cgum the sum of $1,500 with costs as compensation for her
055,

Tur AMERICAN S10KER Co, va. Tk GENERAL EXGINRERING CO,
OoF ONraAkto, LiMiren.—The case came up in the Superior Court,
Montreal, on an inscription in law by the defendant.  “The plaintiff, in
its answer to defendant’s plea, said that the letters patent were null and
void, and did not disclose any new or useful invention susceptible of
being the subject of a patent in Canada.  The plaigtiff, in his declara.
tion, did not attack the vahdity of the letters patent held by defend-
ant and referred to in the declaration, but simply alleged in paragraph
6 that the stokers manufactured and sold by plantiff were not an in.
fringement of any patent held or owned by the defendant, and in no way
mfringed any rights of defendant. The court held that the plaintiff
could not in an action like the present, and by answer to defendant’s
Mlea, attack the validity of the patents held by defendant and referred to
m its plea.  Under the Patent Act, section 33, such right is only
allowed to defendant when pleading to an action’ for the infringement of
the patent, and such exceptional provision did not apply to the present
case. The plaintiff, in its answer, did not allege any fact or default
which, by 1Kc Patent Act or by law, rendered the patent held by de-
fendant void.  The plaintiffil did not by its answer say that the patents
of defendant referred to in the pleadings be declared void.  The de-
fendant’s inscription in law was well founded, and it was maintained
with costs.

JunGE Tellier has recently rendered judgment in the case of Mrs.
Dominica Delvero against the Montreal Park and Island Railway Com-
pany. The glaimiﬂ', who resides in Italy, claimed, in her name, and in
the name of her five children, $5,000 damages on account of the death
of her hushand, who was killed while working in the service of the de-
fendant company. Delvero was employed with a gang of other men in
the construction of one of the company’s lines. A platform car was used
to carry rails from one point to another, and the men were in the habit,
although against the rules, of getting on this car and allowing it to slide
down the grade, when going for rails.  On the day when the accident
occurred, a big branch had been cut down from a tree, and was lying
across the track, and as the men coming down on the platform car
could not prevent a collision, having no break, they jumped off. In
doing, so, Delvero sustained injuries from which he died two days after.
His widow then took out the present action. In rendering judgment,
the Court held that it had not been proved that the deceased had been
made aware of the rule forbiddirg the men 1o get on the platform car.
Morcaver, this order scemed to be pretty much a dead letter, and the
use of the car for the convenicce of the men themsclves seemed to have
been tolerated.  Under these circumstances the company must be held
responsible for the accident. In the absence of sufficient proof, the
Court assessed the damage at $1,000, 2nd rendered judgment in favor of
the plaintiff for that amount.
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TURBINES

Accurately Machine Dressed Gearing, Iron Bridgetrees, Pulleys,
Shafting, Trevors Swing Shingle Machines, &ec.
] Propeller Wheels fromn 12" to 12° diameter

Owen Sound, Ont.

and for any Purpose.
BUT FIRST CLASS WORK

Ploasc mention the CANADIAN ELECTRICAL NEWS whean corresponding with Advertisers
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ALEX. BARRIE-& CO,
STANUPACTURERS OF

RUBBER INSULATED ELECTRIC WIRES

and CABLES
# 589 St. Paul Street, MONTREAL

P
T—

Send for our lustrated Catalogue and
¢ Price List of

“Unique”
Telephones

For Main Line and Warshouse Use.

Only Telephone made that does not get
out of adjustment.

Satisfaction Guaranteed.
Sold Outright at Low Prices,
No Exorhitant Royalties.

Sole Manufacturers....

JOHN STARR, SON & GO., Limited.
P.0.Box 448 - HALIFAX, N.S.

A Thousands have

e Sl o

sitions tgrouvl‘:

iR inetzaction B' MAIL

Bolldin ctod ex=
prossly in pure
~ 0

.

=~ mata

s (® uxs
- Hteam,
IR : Rlocu(c;l.
= L Mochanical or Nivil Ka-
P gluserivg ; Chemistry; Miniog
Mechanical and Architectural
‘Awlncﬁﬂnneﬂngo!’lnmblnr Architecture: Mets!
1aftin,

-
ERS L
A Weekly Journal of advance informa.
tion and public works,

The recognized medium for advestise.
ments tor Tenders.

attern : Prospocting; Bookkeeping; Shotte
and; English ﬁunche:.c ! '

32 A “0“‘"‘ rays fora Oollege Educationat Home,
45,000 Students and Graduates.
Otyoular FREE. Stato sudjoct you wish to study.

THE INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 1004, Scranton, Pa.

431331

v

=CANADIAN CONTRACT Rﬁc‘oaog

- TORONTO.

e Packard Electric Co., Limited

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR.. ..

Ssheeffer Recording Watt Meters
#osssss  ST.CATHARINES, ONT.

Cuarces F. CLARK, Jarep CiutrENDEN,
President. Treasurer,

ESTABLISHED 4.
THE BRADSTREET

MERCGANTILE AGENGY

THE BI\’AD,.;FT REET COMPANY,
2

ropriciors

846 & 348 Broadway, NEW YORK.

Offices in the principal cities of the United States,
Canada, the European Continent, Australia,
and in London, England.

The Bradstrect Company s the oldest, and, finan.
cially, the strongest organization of its kind—working
in one interest and under one management—with wider
ramifications, with more capital invested in the busi.
ness, and it ex;.)endx _mote money_every, year for the
co lection and di of infc ion than any
similar institotion in the world,

TORONTO OFFICES :
McKinnon Bldg., Cor. Jordan & Melinda Sts.
THOS. C. IRVING, Superintendent.

Hfyouwantto . . . « .
- SELL
ANYTHING

to the wholesals and retail hard-
wire merchants and manufae-

turers
. ANYWHERE
in Canada, you can reach them
through
) TAE CANADIAN

HARDWARE AN METAL MERCHANT

MORTREAL and TORONTO
Circulates in Every Province.

WRITE FOR PRICES ON

== LAMPS

Sockets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Etc., Ete., Ete.

MUNDERLOH & CO.

61 St. Surprice ST., MONTREAL

WESTON EIGRCAL INSTRINERT GO

114-120' William Strest.
NEWARK, N.J., U.S.A.

—SRENNY
\/‘/ ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETERS

Qur Portable Instruments are recognired as THE STANDARD the warld over.
Weston Portable Galvano-  Our STATION AMMETERS and VOLTMETERS are unsurpassed in point
meter—for Bridge Work. of extreme accuracy and lowewt consumption of encrgy.

An advertisement in the ELECTRICAL NEWS brings prompt returns.,

Gan | Beome an Eleetrioal Engineer 7

For our free book entitled ¢ Can I Become An Electrical Engineer ? ?? address
The Electrical Engineer Institute of Correspondence Instruction

(Conducted under the auspices of ** Tig E1xcTrIcAL ENGINRER.T)

HERMAN A, STRAUSS, E. E., Gescral Manager.

120 LIBERTY STREET, NEW YORK, U.S. A.

Please mentlon the CANADIAN ELECTRICAL NFWS when corresponding with Advertlsers

- . N

~
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SitGh-Boards and ADDURGIANORS & oeiE i
FIRE ALARM APPARATUS and ® ,;,;"'OCI'\E;RE,“L

TELEGRAPH INSTRUMENTS Tetephone No. 1100

THOS. L. KAY, Electrician and Manager. = T. O. APPS, Secretary-Treasurer.

KAY ELECTRIC MOTOR CO.

Maunufacturers of the.

KAy ’[j'vuwos IV]OTORS

System of For all Purposes.

Dynamos for Electrotyping and Electroplating, Incandescent Wiring, Electrica
and Mechanical Repairing. Agents in Toronto, St. Catharines, Gueiph and Ottawa.

Estimates and Information cheerfully given.

Address all Correspondence to—-—

32 and 34 Bay Street North, HAMILTON, ONT.

-

2 rropr areearaasr  THE J. 6. MCLARE

NI STREE: BELTING 0., MONREAL
THE OTTAWA PORCRLAIN & GARBON (0., Limited. 8_3.“.”.‘"

MANUFACTURERS OF
c b P e t for all kinds of Arc Lamps, inciuding cored
aar On OIn S and solid carbon for incandescent circuits.
e e BLSO ..
Motor Brushes and Specialties in Porcelain Insulators, Cleats, Door Knobs,

Carbon for Telegraph, Telephone and all kinds of Pressed Porcelain for

and Electric Light Supplies . . . Electrical and Hardware Lines . . ..
ALL GOODS GUARANTEED TO GIVE SATISFAGTION

The Electrical Construction Co’y
of London, Limited MANUFACTURERS OF

= ronpon, canapa [ ELECTRICAL
| Toronto Office: 42 York Street. MA CHiiyE R Y

Halifax Office: 134 Granville St.

' Winnipeg Office: 760 Main St. ¢ S UPPLIES

Repairs to any system on Short Notice at Reasonabdle Rates




