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W. A, Johuson Electric Co'y, Tomnto Electric Motor Co., Limited. Thompson Elgctric Co.
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ROBERT A. ROSS, E.E.

Membtt Canadian Soclety C.K.
mbet Amesionn Iasitute KB,
Fotmerly chtrinl Engineer of Royal Rlectric Co. and
Canadlan General Rlecttic Co.

CONSULTINC ENGINEER

Specificatl Plans, Advi Steam and Hlec-
wie Plants, ul‘"(;wu ';'n'm"n{:d‘;':nmd“l)lmlbnlion
Special machines deaigned.

17 ST, JOMN STREET -  MONTREAL

J. ALEX, CULVERWELL

Late of Toroats)
Electnc and Hydraulic
Broker and Engineer,

tias 1em ved to .

PRTERBOROUGH, ONT.,

having accepted position of Managing Director of The
Centra) Ontario l ‘ower Co., Limited (proguictors of the
Burletghs Falls Power).

WILLIAM 1. TURBAYNE

CONSULTING
ELECTRICAL
ENGINEER

Valuating. Testing. Reconstructing.

127 King St.'E., HRMILTON, ONT.

L

¥. N. PriLeirs, President. Gro. H. Ouwxy and, Secretary-Troasuter.
LIMITBED
MONTRBRAL, G'F\ NADA
Electric Light Line Wire
Incandescent and Flexible Cords
Americanite, Magnet, Office and
Annunciator Wires
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U. S. Factory: AMERICAN ELEcTRICAL WORKS, Providence, R. 1.
New York Store: W, J. WaTsoy, Agent, 26 Cortlandt Street.
Chicago Store: F. E. Doxouok, Agent, 241 Madison Street.

Manufacturers will find it to their advantage to use the columns of the

Evectrical, NEws in making announcements,

Roderick J. Parke
CONSULTING ELECTRICAL ENCINEER

Central Smion Lighting.
Long Diuance Electrical Power Tranumission
Ccnml Sxmon Management.

Estimat Reconutructions

Repom \'.“;
310 Temple Butlding, -+ TORONTO, CANADA

W. T. Steward
ELECTRICAL ENGINEER
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lpdlumu ant Plans 1or Klec-
’It Street mnuy and rowot is-
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tof 1332 lleculc Light Manufac-

Reom ;l. Yoage Street Arcade, TORONTO, ONT.
Telephone 8441,
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C. E. SHEDRICK QU
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Our Engines are Used in

ENGLAND
SPAIN
ISLE OF MAN BRITISH GUIANA
BRAZIL NEWFOUNDLAND
AND ALL PARTS OF CANADA

Robb Engineering Co., umie, Amberst, N. .

AUSTRALIA
CUBA

RUBBER INSULATED WIRES AND GABLES

OF EVERY DESCRIPTION FOR

Telephone, Telegraph, and Electric Lighting Purposes.

2= WIRE AND CABLE COMPANY

MONTREAL
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Buy the Turbine

I. That gives the greatest power per diameter and has the smallest percentage of
waste effort.

e
1. Whose tests have been made in the Holybdke testing flume, with a record ex-
ceeding 8o pear cent. at less than full gate, the largest wheels averaging more
than 8o per cent. from half to full gate.
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ITI. That will give you the largest return for your expenditure; in other words,
compare the horse power with the price.

g

There is only one Whee! which fills the above specifications, It s the

M’CORMICK TURBINE

Manufactured by . . . S. MORGAN SMITH CO., York, Pa., U.S.A.
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JUST HHAT 1S WANTE

Shows at a glance the total output of
the Station.

A Record to keep on file,
A cheque on the Switchboard Attendant.
As one well-known Manager put it:

““No Station Can Atford to ke Without One.”
FOR PARTICULARS ADDRESS ~—aemummy

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.
CHS. JAMES, Manager. AGENTS WANTED 12-14-16 Mary St.. HAMILTON, GAN.

.
Please mention the ELECTRICAL NEWS when corresponding with advertisers,

TELEPHONE, OFFICE, MAIN 3231. TELEPHONE, ORDER DEP'T, MAIN 2949.

R.E. T. PRINGLE

DEALER IN

Electrical Apparatus

SUpplies

: 769 Craig Street
e B o ors. -~ MONTREAL

LINTE, HOUSHE avo BREILIT, SUPPLIES

Wood and Iron Box Bells.
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ELECTRICAL SUPPLIES

Galvgnized Telegraph Wire, Phosphor Bronze Tele-
graph Wite, Submarine and Acrial Cables.

Wire Ropes and Special Elevator Ropes.

Jack & Robertson - Montreal

Northey Gas or
Gasoline Engine

Supplies a smooth running, continuous, easily-con-
trolled form of power, essential to the operating of
electrical machinery. It is extremely simple in cen-
struction aud so easily run that it requires no attention
for hours at a time. Its handiness and convenience

make it specially useful in the case of Isolated Plants,

such as that in a gentleman’s residence or small town.

Send for Information,

.-;unll for Hard Work,'* ‘ "0RTH EY MFGI 00., u’;:r:‘n“ tt.—;;;;.n’io

If its a—gy-

- PItGshurg Transiormer

TYPE "K”

it 1s without an cqual, and you can

Save Money by buying. WHY ?

Our Catalogue B tells why—
we give it away.

We keep everything electrical.

J OHN FORMA]_\I

BOILER FEEDWATER PURIFYING SYSTEN e 5™ |

___. i - N L
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JOHAN l"\cDOLIGALL - Galcdonlan Iron Works, MONTRERL, QUE. |
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THE IMPERIAL ELECTRIC LIGHT COMPANY.

The origin of the Imperial Electric Light Compary,
of Montreal, dates from the spring of the year 1892,
when Mr. Israel Charbonneau installed a small dynamo
in his saw mill.  He afterwards accepted Mr, Jos. E.

ImrERIAL ELECTRIC LIGHT CO.—VIEW OF BUILDINGS.

Pare as a partner to assist him in promoting the _busi-
ness of electric lighting in St. Jean Baptist village,
then a suburb of Montreal, but at present one of its
most promising wards.  Later these two gentlemen
were joined by three others, Messrs, Jos. Girard, Da-
mien Lalonde and Joseph Lalonde, and the business
was extended towards the central part of the city.
About the month of March, 1893, a company was or-
ganized to take over the assets and liabilities of the
above mentioned co-partnership, and the St. Jean Bap-
tiste Electric Company came into existence. On the
first ot June, 1896, the company was re-organized by
the late Hon. Louis Tourville, and letters patent were
granted on June 19th, 1896, incorporating ‘“La Com-
pagnie de Lumiere Electrique Imperiale,” with a capital
of S200,000. Messrs. J. M. Fortier, Arthur Caron,
Hon. Louis Tourville, Onesime Marin, N. P., and
Rodolphe Tourville were the provisional directors.
Since that time some changes have occurred in the
board from death and other causes, and the present
directorate is comprised of Messrs. Victor Morin, N. P.
president ; Rodolphe Tourville, vice-president ; E. J.
Chapleau, treasurer ; S. Z. Leboeuf and Dr., E.P. Chag-
non, directors. The buildings as shown in Fig. 1, have
= frontage of 184 feet and a depth of g4 feet, and are
built of brick and stone. Previous to entering the
works the attention of the visitor is directed to an in-
clined alley leading directly in front of the boilers,
which is the mecans of dumping coal to the firemen,
and which at the same time cnables the company to

keep an accurate record of the fuel used, by the employ-
ment of a Fairbank’s scale. A porion of the space in
this alley is occupied by a tank, 4o x 15 x 10 feet, of a
capacity of nearly 30,000 gallons ot water. This tank
is kept well filled by means of an artesian well 235 feet
deep. This well, the work of Mr. Wallace Bell, ot
Montreal, provides a very economical water supply.
The Northey pump used in connection, has a capacity
of 3ooo gallons per hour, this supply of water being
sufficient for steam and condensing purposes.

A chimney 134 feet high from the ground level, serves
three Heine boilers, two of 250 h. p. and one 150 h. p.,
making a total capacity of 650 h. p. These boilers
were built by the Geo. Brush Boiler Works, of Mon-
treal. Two Worthington steam pumps are used to feed
the boilers, and there is a heater also, to be used when
running one of the high speed engines. In the engine
room is found a Brown Cross Compound engine of 500
h.p., built with an attached direct-jet condenser.  This
engine was built by the Polson Iron Works Co., of Tor-
onto, its fly wheel is 243 feet in diameter, and its speed
is 68 revolutions per minute. The driving shaft oper-
ates 320 revolutions per minute, and is connected to
the fly wheel by a belt 46 inches wide and 13t feet long,
which cost $1,4u0.  To the left of the large engine is
seen two small engines, one 135 h. p. Leonard Ball
Compound, and the other a 8o h. p. Leonard automatic,
the pulley of which travels at 300 révolutions per min-

InreriaL ELectric Licnt Co.—BolLER RooM.

ute. The main shaft, which was made by Messrs.
Miller Bros. & Toms, of Montreal, is connected to the
above mentioned three engines, and to three dynamos,
and is easily controlled by Hill’s friction clutches.

Two Westinghouse dynamos, 150 k. w., 2000 volts,
ute, supply single phase current to a large number of
7200 alternations, operating at 730 revolutions per min-
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customers, There are two Waestinghouse exciters

attached to the dynamos , these operate at 2150 revol-
utians per manute.

There is also a third dynamo,

IMpERIAL ELRCTRIC LIGHTLO.—500 H.F. BROWN CROSS COMPOUND ENGINE,

Electric Company’'s make.
A squeleton switchboard (Figure 5), containing
all  the required instruments, including three
I. R. regulators made by the Canadian Genesa! Electric
Company, Peterborough, provides the means of dis-
tributing the current, which is by a system of five cir-
cuits. A battery of four high voltage transformers
serves to reduce from'sooo to 2400 volts the current
supplied this company by the Lachine Rapids Hydraulic
and Land Company. This set of transformers repre-
sents a total capacity of 1000 h.p., three.quarters of
which is at present used by the company.

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

The Imperial Electric Light Company has entered in-
to a contract with the Lachine Rapids Hydraulic and
Land Company, by which it will be supplied with cur-
rent by the latter company for the next eight years, and
as means of precaution had their squeleton switchboard
built to receive either Lachine Rapids water power cur-
rent or steam power current. The business of the com-
pany is confined almost exclusively to stores, offices and
places of business, the company having given no atten-
tion to the lighting of residences and public institutions.

The company is under the able management of Mr.

with exciter of General

Imrerial, ELECTRIC LIGHT CO.—\WESTINGHOUSE DVNAMOS AND
SWITCHRROARD.

Jules Bourbonniere, a porteait and sketch of whom ap-
peared in our last issue, and whose portrait is reproduced
on following page. Mr. Bourbonnicre holds the dual posi-

tion of manager and secretary. Heisagreat student and
possesses a remarkable fondness for literature,  In his
residence will be found an up-to-date library and a scrap-
book room of the contents of which he may
justly feet proud. 1n the management of his
plant he has a reliable assistantin Mr. Alfred
Lepage, superintendent, whose portrait
appears herewith.

The company own several ténement houses
adjacent to their works, these being oc-
cupied by employees.

TREATMENT OF DRIVING BELTS.

Tur Werkmeister Zeitung gives directions
on the hest treatment of driving belts, whose
faultless working is of great importance in
every factory. The good drawing of a belt
increases with the friction between belt and
pulley. Hence it is obvious that the belt must
surround as large a portion of the pulley as

For this reason crossed belts always pull
If in any way practicable, open
1f

possible,
better than open ones.
belts should cover at least almost half the pulley.

InpeRIAL ELECTRIC LIGHT CO.—SWITCHROARD.

the circumference of one pulley be very small in propor-
tion to the other, thus allowing the belt to cover only a
small portion of the smaller pulley, a sliding of the belt
frequently takes place, especially if the
distance between the two pulleys be slight.

It is plain, continues the Werkmeister
Zietung, that a slow running of the engine
makes a strong stretching of the belts
necessary. For this reason a tightening-
pulley is frequently placed midway between
the two pulleys, so as to avoid a repeated
resewing.

If a large power is to be transmitied
at little velocity, a broader belt should be
employed than would be necessary with
greater velocity, or clse two belts are
made to run on top of ecach other. If one
does not care to tighten the helts still
more or use one of the many belt lubri-
cants, the best makeshift is to cover the
pulley with sail cloth. This is done by
cutting the sail cloth so exactly that itis
difficult to get it on the pulley. By thor-
oughly moistening the sail cloth on the pulley with warm
water it clings more closely to the pulley, as the water
causes it to shrink. It is still more practical in the long

DISTRIRUTING
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run to fix, instead of canvas, aleather strip of correspond-
ing breadth on the middle of the pulley, by having a few
holes bored into the rim of the pulley which are tightly
filled up with wooden wedges, in order to beuble to nail
the strip of leather on it. This process is said to have
proved useful with ordinury proportion of the size of the
belt to the effect of poswer to be transmitted.  If all is
unavailing, the belt is too weak and must be replaced

MR.“JuLEs BOURBONNIERE,
Manager Impenal Electnic Laght Company.

by a broader or double belt. Of great advantage in
cases are the wooden belt pulleys, which increase the
driving power.

STANDARD RULES.

The commiittee on standard rules submitted the fol-
lowing report at the recent convention of the National
Electric Light Association : -

“Your committee has continued the same line of
policy during the past year as herctofore, viz., to dis-
countenance any changes in the National Code of Rules
not absolutely necessary ; but with the march of im-
provement in the electrical field some changes therein
and additions thereto have been found necessary since
theissue of 1897. Many of the changes made wer=
suggested by the chairman of your commitee, and
others received his approval. The policy heretofore
pursued by the insurance organizations of sweeping out
of existence thousands of dollars’ worth of material that
had been used previously with the sanction of insurance
inspectors has been abandoned, and, while new and
better devices and material are substituted, an oppor-
tunity is offered the manufacturer, dealer, contractor
and station manager to sell and use the material ang
fixtures on their hands.

¢ The thickness of interior conduit, lined or unlined,
has been established, and commercial gas-pipe tuken as
the standard.

¢ * Weatherproof ' wire, co called, is tabooed for in-
terior construction unless covered with a slow-burning
material.

*¢ A standard of thickness of insulation on wire, after
a conference with the manufacturers, hus been estab-
lished.

+¢ The much-vexed question of the proper distance
between fuse terminals has ' ~en’ determined, as well as
the distance between fuse . etals of opposite polarity.

Switches are now being standardized as to the proper
breaking distance between poles, etc.

*“The rules have been changed so as to permit the
running ol two more small motors in series multiple or
multiple on constant-potential circuits.

* Rubber insulation is not now insisted on for fiexible-
cord pendants in dry places, but an clastic slow-burning
material may be used.

Rule 40 has been so amended as to permit in dry
places the use v! a slow-burniug insulation similar to
what has been known in the past as ¢ Underwriters.” "

ACCIDENTS TO STEAM BOILERS IN FRANCE.

The British Institute ot Civil Engincers gives, in
FForeign Abstracts, an interesting tabulated resume,
taken from the official reports, of the whole of the ucci-
dents occurring to steam  boilers in France during the
year 1896. The information given comprises the date
and situation of the accident, details of each boiler, the
circumstances attending the accident, and the conse-
quences and presumed cause of each accident.

In 18 cases defective design and workmanship was
the cause of the accident, the principal defects being- -
1, parts made inaccessible to complete inspection ; 2,
tubes of too large diameter and too thin ; 3, copper fire-
box above the level of the witter, and unprovided with
safety appliances ; 4, copper of too thin a gauge ; 3,
fire-door opening too weak; 6, supply pipes not provid-
ed with expansion joints ; 7, staybolts badly wmade; 8,
cast iron parts of bad design or subject to unequal ex-
pansion ; 9, plates of two low a grade for the strains to
which they were submitted.

Defective maintenance was the cause of 14 accidents
through—1, corrosion of plates and other parts; 2,
wear and deterioration of brass smoke-tubes; 3, wear
and defective repair of 2 copper fire-box; 4, over-strain-
ing of a staybolt ; 5, defective making of joints.

Careless working caused 15 accidents, viz., in five
cases through shortness of water, and in seven cases

Mg, ArrgiEn LEace,
Saperintendent Tinperial Llectne Light Company,

through want of cleaning ; in one case through an
excess of pressure, and in two cases through tightening
joints while under steam. In five cases the causes of
the explosion were not ascertained.

Further tables classify the accidents according to—1,
the class of work for which the boiler was employed ; 2,
the type of boiler; 3, the presumed cause of the acci-
dent.  The total number of accidents dealt with was 44,
which resulted in injuries to 25 men and death to 16.
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Tue recent ncrease in the price of soft
coal with the consequent proportionate
increase in the import duty, has proved
n serious item in the expense ac.ount of large power
users. The Toronto Elettric Light Company, who
burn something like Go,000 tons of coal per annum,
propose to avoid this serious extra expense by import-
ingr in their own vessels direct from the mines a species
ot hard coal or culm, which, when burnel with a pre-
portion of soft coal, gives results alimost equal to those
to be obtained by using soft coal alone. This fuel,
besides being cheaper in price, is not subject to the im-
port duty of 25 cents per ton, which of itself is a sub-
stantial item.

Coet of Fuel.

IN a paper presented to the North-
Western Electrical Association on June
26th, Mr. W. Worth Bean points out
the advantages of using recording wattmeters on
switchboards. These may be briefly stated thus: 1.
Knowing the actual output of his station, the manager
can intelligently purchase and test the quality of his
fuel. 2. A check is ufforded upon the work of the fire-
man, whose carelessness or inefficiency cannot be laid
to the poor quality of the fuel. 3. The given amount
of current leaving the switchboard being known, it be-
comes possible for the station manager to tell if his
current is wasted in motors, transformers, lamps or
wire connections.

Recotding Watt-
meters on
Switchbdsards.

A pARAGRAPR which recently appeared
in the daily press stating that a protest
had been received by the:City Council
from Mr. J. A. McMurtry, representing the Dodge Tele-
phone Company, against the renewal of the agreement
with the Bell Telephone Company, served as a reminder
to the public that the plans of the Dodge Company for the
supply of a cheap and efficient telephone service to the
citizens of Toronto appear to be materializing very
slowly.  Mr. McMurtry, in his communication to the
Counc |, states that he will soon be in a position to make
a proposition to the city. In common with other
citizens we await the early fulfilment of this promise. 1f
the Dodge telephone system is all that its promoters
claim it to be its appearance will be welcomed in a
more tangible form than it has yet assumed.

The Dodge Te'ephone
Company.

IN view of the rapid development of
iron production works in Canada, in-
terest attaches to recent tests in
Belgium of a gas engine of the Delaware-Deboutteville
type, supplied with gas directly from the blast furnaces.
The engine was specially designed to operate in this
manner, the cylinder being unaffected by the residuum
of dust in the gas atter it had been cleansed by being
passed through depositing chambrse.  Specimens of the
gas taken from time to time were submitted to calori-
metric test. The speed of the engine during first test
varied from 92.48 to 94 r.p.m., and the number of ad-
missions was exactly half the revolutions. Calculation
showed that the thermal efficiency was 27.11 per cent. ;
that is, this figure represented the ratio between the
heat turned into work and the heat available for work.
The net efliciency or the ratio between the worka e
brake and that of the heat in the gas consumed varied
from 19.86 to 22 per cent., a figure much higher than
it is possible to obtain with the steam engine. At full

Ges Baogine Tests.
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load the thermal elficiency was between 23,25 and 27.16
per cent , and the net efliciency between 20.44 and 22
per cent.  The mechanical efficicncy of the machine was
73 per cent.at half load and 81 per cent. at tull load. On
the second test, the thermal efficiency was 27.34 and
27 10 and the net efliciency 20.60 and 22.17 per cent.
of the total heat supplied 20 per cent. was converted
into work, 32 per cent. passed away in circulating
water, and 20 per cent. in the exhaust, The consump-
tion of gas varied from 31.13 cubic meters to 31-56
cubic meters per horse-power hour.

. V Populanty of

Hoiseless Vebicles.

Tug constantly increasing number of
nutomobiles and locomobiles to be seen
on the streets of Toronto may we pre-
sume be taken as tangible cvidence of the growing

s___pﬁgpglarity of horscless vehicles. The opening out of

two large showrooms on the principal thoroughfares
also witnesses to the oncoming of the horseless age.
Still another indication in this direction is the adoption
by the post office department of automobiles for the
delivery and collection of mail matter from the trains
and branch post offices to the general post office.  Elec-
tricity, gasoline and steam are all in evidence as the
propelling power for these vehicles, and it remains to be
seen which method will ultimately gain the ascendency.
It will probably be found that each has advantages for
particular duties and circumstances.

The Canadlan Bxhibit 1 he resoutces of Canada, and particu-
at thelrapenal  larly of the province of Ouiario, are by
Tostitute. no means properly or creditably repre-
sented by the exhibit at the Imperial Institute in London.
‘The visitor would be much more favorably impressed
if the exhibits of the various provinces were placed
side by side, instead of on different floors. The present
arrangement does not convey the idea that Canada
is one Dominion, but rather that it consists of a, number
of separate provinces having little or no connection
* with one another. The exhibit should be arranged in
compact turm like that of Australia. Asto the char-
acter of the exhibit, and more particulacly that of the
province of Ontario, the richest and most important of
of the provinces, there is good ground for complaint.
One would suppose ftom the numerous views of Niag-
ara Falls placed about the walls, that this great natural
phenomenon was the one distinguishing characteristic
of the province of Ontario, while the specimens of In-
dian work are well calculated to confirm the idea, al-
ready to prevalent in the minds of some of the people of
Great Britain, that Canada is a wild and uncivilized
country. Ontario is known on this side of the Atlantic
as a fruit-growing province, and the quality of its pro-
duction in this line is not excelled by those of any
other country. In view of this fact, it is extremely
humiliating to a Canadian to observe that the jars con-
taining samples of Canadian fruit shown in this exhibit
have apparently not been refilled during the Jast decade.
What was once fruit might now, judging from appear-
ance, be almost any other substance under the sun.
There is also displayed a view ot the Toron:s Indus-
trial Exhibition of date the year 1885, wl.'~h, of course,
conveys a totally inadequate idea of the cuaracter and
extent of the Exhibition of to-day. We would suggest
that all relics such as this and the photograph of the
ruins of Fort Erie, might well be thrown out of the ex-
hibit, and modern views of our principal citics and in-

dustries substituted, so that visitors would ba given an
approximately fair idea of the kind of country Canada
is, the extent of its development, and its advantages as
a place of residence and businuss enterprise.  The Lan-
adian Pacific Raiiway show some excellent views of
harvesting in Manitoba,  These are well caleulated to
make a favorable impression upontmtending enugrants.
There is also an excellent geological map of Ontario
contuining a large amount of information with regard
to the population and resources of the province. There
i & f2irly grood exhibit of building stones snd marbles,
also of L.rdwoods.  Other features equally valuab'e
mipht be added, so as to convey to visitors a proper
idea of the country and its resources.  The eutice ex-
hibit should either be rearranged, improved, and
brought up-t. -date, or eatirely done away with,

Tug Exccutive of the Canadian Manu-
Dom‘f::;::r::l:&m. facturers' Association have been con-

sidering the question of the advisability
of holding a Dominion Exhibition in Toronto next year.
The opinion of the members of the Association has been
asked as to whether the Association should go beyond
this and make an exhibit at the Pan-American exhibi-
tion to be held in Buffalo. The consensus of upinon
seems to be that, if the project for a Dominon Exhibition
is gone on with, no attempt should be made to exhibit
at Buffalo. This opinion seems well founded. If
a Dominion exhibition is undertaken and carried out
on-a creditable scale, it will sufliciently tax the energies
of the Association. It must also be borne in mind that
the possibility of finding a market in the United States
for Canadian manufactures is extremely small, seecing
that the United bhave now an over-production
in lmost all lines, of manufacture, and are looking
fo. outlets in foreign markets for their surplus goods.
We have felt for several years past that the holding ot
an Exhibition in Toronto, on such a scale as to attract
visitors from all parts of the Dominion should be pro-
ductive of much-good, and if the attempt is to be made
it might as well be next year as any other time. The
txhibition at Buffalo would not be likely to interfere with
its success, but on the contrary might add to it, as some
of the visitors to the larger exhibition might be disposed
to visit Toronto also. Speaking generally, it would
seem as though the Exhibition idea is likely to be carried
to an extent which will eventually deprive itof any
novelty or usefulness. We observe that on the heels
of the Buffalo Exhibition is to come another one at St.
I..uis, preparations for which are already in progress.
There is also to be one held next year in Glasgow. 'f
Canada is to haye an Exhibition on a national scale, it
would be as well to launch the enterprise =2 once, so
that we may not come in at the tail of ne procession.

o

At the last regular mecting of the Eugineers’ Club of Toromo,
a discussion took place, led by Mr. James McDougall, C. E., on
“Freight Traffic on City and Suburban Tramways.

The only tender reccived by the ety of Toronto for clectnic
lighting was that of the present contractors, the Toronto Electric
Light Company. The company offer, in the event of the present
contract being renewed for five years, to provide the service at
$71.90 per lamp, per year, and for a ten years' contract at $65.70
per lamp, per year, using enclosed arclamps. A tender was also
submitted by the Kitson Incandescent Company for the Kitson
incandescent light at $g0 per year.  The council have employed
Mr. G. R. Rosebrugh, of the Electrical Department of the School
of Practical Science, to test and report upon the comparative
iltuminating power of the Kitson light as compitred with that of
the electric lamps now in use.
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THE SHAWINIGAN WATER AND POWER
COMPANY.

The following description of the extent of the pro-
posed operations of the above company and of the bhy-
drauwlic work in connection with the extensive plant
which they proposg to install at Shawinigan Falls, is
abstracted from i recent issue of the Engineering Record.

July, 1900
the lowest known water, even  after allowing a
liberal proportion of the flow for the carerying

away of frazil or anchor ice duting the winter.
As the low water in this region unfortunately  oceurs
in the winter some allowance of this kind has to be
made.  Owing to the lack of railroad communication,
these desirable properties have lun fallow, but the

VIEW OF THE sSHAWINIGAN FALLS.

At a’later date particulars will also be given of the elec-
trical plant.

The St. Maurice River is a stream draining 18,000
square miles of heavily timbered country on the north
side of the St. Lawrence River, into which it emipties at
the city ot Three Rivers, situated about halfeway be.
tween Queboe wnd Montreal, the distance te cither of

opening of the Great Northern Railway of Canada,
which will give the best of them direct communication
with Quebec, Montreal and Ottawa, and thus open
them to the world, has made their commercial develop-
ment feasible. The city of Three Rivers is open to
vcean navigation for cight months in the year, and it is
not improbable that at no other seaport in the world is

VIEW OF THE POWER HOUSE,

these cities being oo wiles.  About 13 miles back from
the St Lawrence, this nver, in breaking through the
Laurentian llls, forms o @ distance of 13 miles a
number ! talls and rapids, which with the heavy flow
of water obtainitble, are capable of development into
power at a very low capital rvost. A minimum of
200,000 horse-power  ¢an be  developed here  at

there a power of such magnitude within 2 radius of 30
miles. A\ portion of this power has already been de-
veloped at Grand Moere, distant 30 miles from Three
Rivers, where it is utilized under a head of jo feet in
the operation of a pulp and paper mill, having a capa-
city of 100 tons of paper and 30 toas of pulp daily.

The most important power locition, however, is that
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at Shawinigan Falls, a cascade having a fall of 140 feet
in a very short distance.  The normal flow of the river
at this point is 24,000 cubic feet per second, and 100,-
oo horse-pover can be developed and utilized at the
very lowest water.  The Shawinigan Water & Power
Company has acquired the whole of this power from
the Government, and is developing it on a large scale.

mile in length, with a width trom voo to 1,000 teet.
This ridge, along which the railway is carned, was
originally only 5 or 6 feet wide on top in places, falling
away with slopes of 1! to 1 on each sude, and although
formed of nothing but blue clay has withstood the pres-
sure of water coming within 20 fect of the crest at high
whter, the distance through the scection ot the rdge
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It has acquired large tracts of land in the vicinity, built
a standard guage branch 412 miles long through rough
country to the Great Northern Railway, with sidings,
turntable and terminal facilities, and has been working
throughout the past winter on an initial development of
30,000 horse-power with a head-race and intake ot
sufficient capacity for extension to 60,000 horse-power.
A town site has been laid out, and its improvements
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WATER &. POWER COMUTANY,

from water to air being not over 6o feet.  Borings
taken for a depth of So feet beiow water during the
past winter show nothing but blue clay.  This bank was,
however, being carried away slowly by erosion, and must
at some future date have broken through. After building
the railway along the ridge the bank has been thoroughly
rip-rapped with loose stone from the excavation in the
head-race, thus obviating all danger of this kind.
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PROPOSEDN ROUTE FOR TRAMMINSION LINE TO MONTREAL.

projected, and the population now numbers over 2,500.

The natural conformation of the ground in the vicin-
ity of the Fallsis <omewhat remarkable. A narrow
ridge or hogback of clay formation extends outas a
peainsula separating two bays of the river forming the
upper and lower levels of the Falls, between which
there is a drop of 140 feet. A\ small stream, called the
Shawinigan River, falling.into the lower bay, carrics
this peninsula still further back, making it nearly =2

Towurd the upper coracer of the bay the water is of con-
siderable depth, affording facilities for the development
of anindependent water power for o paper mill or other
large industry. At the end of the bay towards the falls
the water is shallow, with Iarge iand bars which would
render any development at that end exceedingly expen-
sive and troublesome to maintain,

Just above the Falls the river is divided, by a large
island, into two channels,both of which converge half
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way down the Falls. The united waters strike directly
into the face of a rock cliff and turn at an angle of
about 310 degrees to their course, forcing their way
through a narrow gorge, in which there is a drop of 25
feet, into the lower bay.

‘The present development consists of an intake canal
or head-race about 1,200 feet long cut through rock
from a point just at the head of the FFalls and running
back at an angle of 135 degrees with the course of the
river, with a glance boom to deflect floating debris and
ice over the Falls, terminating with a heavy masonry
bulkhead from which the water is carried in large steel
penstocks to the power-house below.

This canal is funnel shaped for about 300 feet of its
length at the enteance and beyond this has a width of
100 feet by a depth sufficient to give 20 feet of water at
the lowest known level.

The sides are formed by the npatural rock,

above

& s
4)'\),')50'

stone for about half its height. A talus of gravel is to
be laid along the outstream side extending over to the
edge of the vxcavation.  All bolting was done with
7g-inch round spikes driven into };-inch holes, bored
by a pneumatic boring machine,

At the end of this crib, next the bulkhead, is placed
an ice chute to carry off drift ice and trash from the
racks, and the crib being 4o feet high at this point, 1s
30 feet wide. Cribwork was used along this side of the
canal so0 as to be easily removed when the canal is
widened and the bulkhead extended for additional pen-
stacks required to develop 60,000 horse-power.

The entrance to the head-race is protected by a heavy
glance boom in two sections, each 220 feet long, sup-
ported by two heavy crib piers at the ends and by a
steel structure at the center.  The cribwork piers are
30 x 30 feet square by 26 feet high, and are built of
x 12-inch pine face timbers, laid to 2-inch spaces, with
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GATE AT HEAD OF TENSTOCK.

which they arc carried up to a height of yo feet by a
drv-stone wall on the right hand side, on which the
natural ground is high, and by a timber crib-work wing
dam on the left hand side. The dry wall is built of heavy
stone with vertical stepped back, the face being batter-
ed > inches 10 a foot.  This wall is from 6 to 20 feet
high, and is filled in behind with loose stone and gravel
as as to torm a road along the bank of the head-race.
The cribwark dam, 15 feet and 20 feet wide and from
10 to 23 feet high, is built of 12 x 12-inch pine face
timbers, Inid 2 inches apart, with 1o-inch round pine
crosseties 10 feet apart in each course and staggered in
alternate courses so as to form 3-foot pockets, and with
6-inch flattening longtitudinal stringers running through
the center.  This dam is faced with two layers of
dressed pine plack, 2 inches thick. Both the fuce
timbers and sheetings are cloacely scribed to the rock,
and the dovetailing of the ties into the face timbers and
gencral fitting is of a superior character.  The crib
filled with stone very closely packed and is backed with

s

6-inch flattened cross-ties 10 feet apart in cach course,
staggered in alternate courses.  They are faced with
6-inch oak on the outstream and upstream sides, and
each of them has two elm mooring posts 20 inches
diameter, capped with cast iron.
are bolted down with 24 fox-bolts 1
running 35 feet into the rock.

The steel bottom pier consists of a bent of twa
vertical posts, each made of a pair of 15-inch channels
38 fect two inches long. These uprights are 22 feet
apart in the linc of the boom, and are braced with hori-
zontal and diagonal struts, and sway bracing in every
dircction, particularly, of course, in the direction of
pressure at right angles to the line of the boom, the
connections being made with gusset plates riveted be-
tween the webs of the channels. The bases of the bents
arc each formed by two pairs of angles set up on con-
crete piers.  These bases are anchored down with 134
inch fox-bolts 10 fect long, running 6 feet into the rock
and having a cross picce 1o set into the concrete base

in
The bottom timbers
14 inzhes in dinmeter
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piers. Halt-round rubbing pieces are provided to allow
the boom to slide smoothly up and down, and heavy
shackles are provided to which the boom chains will be
secured.

The boom is made in the form of a Howe truss, there
being two sections each 220 feet long, 4 feet deep and
10 feet wide. The face timbers are three courses of
12 x 12-inch timbers with 3-inch plank laid solid be-
tween, diagenally, forming the main bracing, the
counter-bracing being formed by 4 x 12-inch timbers on
edge spiked to the main bracing. The trass is divided
into 1o-foot panels and bolted with iron bolts 1}{ inches
to 13 inches in diameter with plate washers. On the
outstream side the boom is faced with 3-inch tamarack
plank laid longitudinally to take up the wear of the ice,
cte.

Heavy ring bolts are provided for securing the boom
to the mooring posts. The main anchorage for the
boom, however, will be 1%-inch steel chains secured to

A smooth face in concrete will be formed by laying
3 inches of 3 to 1 cement mortar against the forms,
holding it in position by a light steel plate, then laying
up concrete and drawing the plate, ramming the whole
lightly together after the heavy ramming of concrete is
completed.

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

The danger of collapse from atmospheric pressure
through sudden shutting of the gates and the with-
drawal of water from the pipes, is provided against by
having five vertical air pipes, 12 inches in diameter, ex-
tending up from the mouth of the pipes to the top -of
the bulkhead behind the gates. Two cut-off rings are
placed on the outside of pipe to set in the concrete.
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BULKHEAD AND PENSTOCKS.

heavy ring bolts bedded in concrete in the river bottom.
These_ are placed so that the boom will engage the
boom piers at all heights of water and have a tendency
10 keep toward the piers. The chains secured from the
ring bolts to the piers give double safety against the
possibility of losing the boom. :
‘The bulkhead is to be built of what may be called
concrete rubble. The bottom under the bulkhead is
solid rock, and on this will first be laid a footing of
1:2:5 concrete extending 23 feet in front of the bulk-
head. On this the steel rack framing, gate slides,
pipes, etc., will be set up, and the concrete bulkhead
will then be placed. This is 32 fect wide on the bottom
by 15 teet wide on the top, and the masonry is com-
posed of heavy blocks of stone laid with at least 12
inches of concrete between, composed of 1 part cement,
2 parts of sand and 3 parts of finc broken stone. Al
stone must be kept back 12 inches from the face of the
bulkhead, and any stonc shiwing a face of over g
square feet must be kept back 18 inches from the face.

The gates are 10 feet high by 10} feet wide, and are
buiit of 3§-inch plates on a framework of 10-inch I-
beams, and slide on steel vertical strips bearing on T-
bars riveted to channels bedded in the concrete. They
are to be raised by pneumatic pressure from the power-
house below, with properly regulated pistons to avoid
any danger to the pipes through too sudden opening or
closing of the gates. Each gate has a single shaft con-
nected to two rods running through thc whole height
of the gate, and is so made that on commencing to
raise the gate a section 12 inches high separates from
the balance of the gate, and allows the penstock to fill
with water, after which the whole gate is lifted to-
gether.  The pneumatic pistons are designed, however,
to open and close the gates under the total possible
pressure due to a head of qo feet. )

The gate for the ezxciter pipe is of the same design
but on a smaller scale.

In addition to the gates the panstock entrances are
protected by stop logs tormed by 12-inch channel slides
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into which 12 x t12-inch timbers can be dropped in case
of emergency.

The rack framing is formed ot trestles of I-beams set
on oak stringers bedded in concrete in the bottom.
Three lines of 15-inch l-beams, running horizontally,
support the rack, which is laid on a batter of 314 feet
in the height of 28 feet and is formed by 3xY{ inch
bars spaced at 2-inches centres, with thimbles between,
in sections 3 feet long.  These sections are separated,
and are supported on cast-iron blocks, bolted to the oak
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SRECTION THROUGH PENSTOOK.

sill, of such a design that the section can be removed
and replaced without the services of a diver. The
sections are secured at the top against overturning by
a hasp engaging in a staple spiked to the fiooring ot the
rack platform. This platform is set 10 fect below the
top of the bulkhead at a height where the rack can be
raked conveniently for a greater part of the year.
Another narrow platform is set level with the top of
the bulkhead. The ice chute previously mentioned
forms a convenient means of disposing of all trash
riaked from racks. which can be worked along the racks
and into the chute. A light glance boom will be placed
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SADILE CARRYING PENSTOCK.

in the head-race leading to theice chute, so that no
floating debris will come against the racks. The height
of water floating through the ice chute will be regulated
by stop logs at the entrance.

Three of the lIarge penstocks, two of them 300 feet
loag and one 6350 fect long, will be laid at once. They
will be lap-jointed on both longitudinal and girth seams
at upper end, lap-jointed on the girth seams and
but-strap jointed on the longitudinal scams at the
lower end. The plates are 5 16 inch in thickness at the
upper end and 7-16 inch at the lower end.  The pipes
will be supported on steel saddles 13 fect apart, riveted

to the pipe and resting on concrete base piers. These
saddles are built of channels and angles, with gusset
plate connections. The angles on which the pipe rests
being curved to fit the pipe. The bases of the saddles
will be held down with 1-inch fox-bolts running through
the piers into the solid rock. The saddles are designed
to receive bolting and framing of wooden housing for
the pipe. This housing is necessitated by the extreme
cold and will also obviate trouble through expansion
and contraction due to the changes of temperature.
Anchor rods secured to angle connections on the pipe
and to fox-bolts in the rock will counteract the tendency
to slide down hill.

Two of these pipes will run to the main power-house
of the company where they will each operate horizontal
double turbine units of 5,000 horse-power with single
generator units ot the same capacity. The electrical
apparatus will be supplied by the Westinghouse Electric
& Manufacturing Company and the turbines by the I.P.
Morris Company, Philadelphia. .

The power-house foundations will be of massive
rubble masonry in cement mortar and concrete.  The
walls will be built of stone, supporting steel roof trusses
and track beams to carry an electric travelling crane of
of 50 tons capacity.

The third pipe will be used by the Pittsburg Reduct-

Trt Cosmttong AECORO.

JOINT BETWEEN COFFER-DAM CRIBS,

ion Company in a separate power-house, discharging
into the main tail-race.  Two double turbine units of
2,500 horse-power with direct-current generator on each
end, of 1,250 horse-power, will be installed inits power-
house, which will have masonry foundations with brick
walls, and steel framing for roof and travelling crane.

The Shawinigan Carbide Company, a company form-
ed to manufacture calcium carbide for the production of
acetylene gas, has leased 10,000 horse-power with an
option on 20,000 horse-power additional. It will erect
works one mile from the power-house along the main
line ‘of the railway, its first building being a 150 x goo-
toot structure, on a masonry foundations.

General surveys for the present development were
conducted under circumstances of great hardship dur-
ing the winters of 1897 and 1898, and during the sum-
mer of 1899 other extensive surveys were carried out,
including those for an clectric railway to Three Rivers
and the location tor the branch 10, the Great Northern
Railway. The contract for the railway branch and
work on the first development, including excavation,
cribwork and masonry was awarded on May 15, 1899,
to the Warren-Scharf Asphalt Paving Company of New
York.

Oa May 23, 1899, work was commenced by opening
up a wagon road 2% miles long into the Falls. Work
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on the excavation in the head-race and the tail-race was
commenced about August 1, 1899, and has been con-
tinued ever since, with the exception of about two
weeks lost through an abnormal flood in October.

The head-rice excavation was taken out by 12 guyed
derricks, 55-foot booms, six on each side of the cut,
set about 120 teet apart. These derricks, together
with spoil tracks, were set on top of the bank abolit 4o
feet above the finished bottom of the cut.

At the intake a temporary coffer-dum had to be con-
structed. This was commenced about September 15,
after the logs had passed down the river, and was plac-
ed in six weeks’ working time, being delayed about one
month by the flood before mentioned.

This coffer-dam is 640 feet on the water line by an
extreme height of 30 teet, and was placed, without acci-
dent of any kind, in a current running at from 3to 3
miles per hour. It was placed 15 feet away from the
limit of excavation, and extends right over to the top of
the Falls. The sand and gravel, 5 or 6 feet in depth in
deep water, was first removed by means of a 6-inch
centrifugal pump, set on a scow with separate boiler
and engine, and discharging into midstream. This
sand and gravel was thoroughly cleaned off, so as to
allow the cribs to set on solid rock.

To cut off the current through the opening, due to
the water being lower on the inside than on the outside
of the cribs, stop-gates were run down on the outside
of the openings between the cribs. These gates were
about 4 feet wide and 30 feet long. They were made
of two layers of 2-inch plank with tarred felt between,
and laid against vertical bearing strips on each crib,
A ballast box on the outside of the gate was filled with
stone and the gate sunk into position when the pressure
of water made it bear tightly. The bolting of this
coffer-dam was done with 7§-inch round spikes driven
into 34-inch round holes.

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

After the work of excavation is completed, the rock
filling will be removed from the cribs with an orange-
peel dredge bucket, and the timber taken off or allowed
to go over the falls so as to leave no obstruction what-
ever at the entrance to the head-race.

It was originally expected that the bulkhead at the
lower end ot the head-race would be built simultaneous-
ly with the excavation in the head-race, but for various
reasons was delayed until the frost made the laying of
concrete inadvisable, and provision had to be made for
its construction this spring.

The coffer-dam at the intake is exposed to the full
force of the open river, and is not calculated to stand
against Hoods, nor is it high enough to exclude high
water. Further, it reduces the flood overflow area of
of the river by one-half, and any attempt to raise it
would increase the flood level of the river to a dan-
gerous height. Therefore, a second cribwork dam has
been constructed across the head-race, and it will
protect the bulk-head site after the outside coffer-dam
has been removed.

The coffer-dam is a single continugus crib built
across on the level bottom of the head-race, and extended
on the top of the bunk on both sides to the high ground
on the one side, and the cribwork permanent wing dam
on the other side. This dam is 27 feet wide for a height
of 23 feet, and 16 feet wide for its remaining height

of 17.feet. Itis of the vame description of cribwork as
the coffer dam at the intake, and is sheathed in the
same manner.,

Cross ties are framed 10 feet apart in each course,
and staggered in alteraate courses, forming 5 % ti-toat
ballust pockets. These are filled with loose stone close-
ly packed, and loose stone has also been piled on top of
the offset between the widths of 27 feet and 16 feet,
making the dam practically 27 feet wide from top to
bottom. The joint between the crib and the rock sides
and bottom is made with concrete and puddled clay,
the clay in vertical corners being held in place by corn-
erboards. Two flumes about 2 feet square are carried
through the crib to admit water when required.

Another coffer-dam has been built in the tail-race to
hold back high water while the power-house foun-
dations are being built.  This dam is 206 feet high, with
cut-offs through the gravel to rock at each side, and is
200 feet long ; 160 teet of its length, where it rests on a
clay bottom, is built with an inclined top in bents of
heavy rough timber on 4-foot centres.  This dam is 8o
feet wide on the bottom. The covering is 2-inch and
3-inch dressed plank covered with two layers of tacrred
felt protected by 1-inch boards, the felt and the joints
in the boards being swabbed with hot pitch, The toe
of this dam is made tight with double sheet piling well
puddied. The remaining 4o teet of the dam is formed
of square cribwork, as previously described, 20 fect wide.

Water from the river is pumped by a Northey pump
with 3-inch suction, and delivered to two storage tanks,
one of which has a capacity of 2,000 gallons, and is ele-
vated 75 feet. Service pipes from it supply boilers on
both sides of the head-race.

There is a 15-arc light dynamo from the Royal Elec-
tric Company, Montreal, driven by a 335 horse-power
Laurie automatic engine, and lamps are pliaced on each

.side ot the cut for night work.

There is a camp for boarding 300 men.  The maxi-
mum number of men employed has been about 1,z200.
In the summer it was diflicult to keep the men on the
work, but they were anxious to work through the se-
vere winter weather, and the rock excavation and crib
building was carricd on almost uninterruptedly with a
forcé of over 1,000 men.

Messrs. T. Pringle & Son, Montreal, are the engin-
ecrs of construction : Mr. Wallace C. Johnson, Niagara
Falls, is the consulting hydraulic eagineer, and Mr.
Wm. 1. Bishop, Montreal, is the engineerin charge.
Mr. D. A, Rextord is the contractor’s superintendent.

At the annual meeting of sharcholders of the Ottawa  Electric
Company 2 very satisfactory statement wis prosented. The com-
pany has now instilled 87,114 incandescent lights, 644 ate lights,
163 motors, and 23 heaters, all distributed among 4,357 customers,
This is a substantial increase over last year.  Dormge the yeas
there was installed an electric storage battery of 230 cells which
is cployed as an auxiliary 10 the motor service.  The bourd of
directors were relected.

Mr. James Kent, general manager, and Mr. B, 8. Jenkins,
genernl  superintendent, of the C. P R. [ Telegraph  Co.,
have recenly returned from &t tour of inspection of the
company’s lines in the Northwest and  British Columbia.  Mr.
Kent states that additional wire facilitics of 1,000 miles will be
provided this year to niect the increqsing demands of the trade.
A new wire has been put up between New Denver and Nelwon,
in the Kootenay, which will allow the duphcate system to be work-
cd from Vancouver to Nelson and Rossland, and so double prescnt
facilitics. The wires of the Manitoba and Northwestern system
have been extended into Winnipeg, thus giviag direct wire service
between Winnipey and all poinis on the Northwestern branch sys-
tem.
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MR. ALBERT MITCHELL.

As one of the many Canadians who have secured
responsible positions in tar-off lands, we present a por-
trait of Mr. Albert Mitehell. A few months ago Mr,
Mitchell snceeeded Mr, H. J. Somerset, as superintend-
ent of the Winnipeg Street Railway, Mr. Somerset
having been appointed manager of the street railway
system at Perth, Australin Mr Mitchell subsequently
resigned his position in Winnipey to become superin-
tendent of the street ranlway at Perth, a  position carry-
ing with it greater responsibilities and increased salary.

Mr. Mitchell spent his early years in Ontario, but
left his home to learn the mechanical trade with the Vul-
van lron Company, of Winnipeg. He had only a com-
mon school education, but while learning his trade he
took every opportunity to add to his store of knowledge
and afterwards took a course in engineering and elec-
tricity in a technical school.  He worked at his trade
for twelve years and spent one year in building electric
motors.  In 1890 he accepted the position of chief en-

Mg, ALBERT MITCHELL.

gincer of the Winnipeg street railway, holding same
until his appointment as superintendent.  We bespeak
for him success in his new field of labor. :

BY THE WAY.

Ta: following story is told by W. S. Churchill in his
“The River War"”, of the manner in which General
Kitchener improvised a reel for field telegraph work in
the Soudan.  ““lle walked to the largest coil of wire
picked it up and approached the smallest donkey. He
took the little animal’s two hind legs in his left hand,
and put them into the coil.  He litted the wire up until
it passed aronnd the donkey’s back, like a horse collas,
only that it huny between the fore and hind legs. He
caught hold ot the loose end of the wire and smacked
the donkey with the other hand.  The beast moved for-
ward, tripping and stumbling over the wire, which began,
albeit jerkily, to unwind. Th=n he walked abruptly
back to his harse. By this method the Field Telegraph
accompanied the Plying Column.™

Mo VL L Rmerson, of Onawa, s reported to bave invented a
powerful astomotule, which s designed to be operated by a
hvdro-carbon motar, at a speed of 3o miles an houwr.

Under the direction of Moo To ML Lash and Mre, P F, Sise, of
the Bell Tel~plione Compreny, Montresd, i large new switchboard
s beinge installed o the head ofice of the New Westminister and
Rurrard lalet Telephone Company, of which Me. H. W, Keat s
the gencrad supenntendent. The cost of this new sawitchboard
will be about F3v,000.

PERSONAL.

Mr. Wilfrid Phillips has resigned the poxition of manager of the
Niagara Falls Park & River Railway.

The authorities of Columbia University have granted for the
third time the Tindall Scholarship to Prof. R. B. QOwens, of McGill
University, .

Mr. Wi, Marconi spent the greater part of last month in
Ottawa.  He has returned to Europe but is expected back again
a few months hence.

M2 Thos. Ahearn, of Ottawa, accompanied by his family, is on
his way 1o Europe.  He will visit the Pans Exposition and spend
some time in England and Scotland.

Mr. R W, Angus, B.A., son of Mr. R, Angus, superintendent
of E. Leonard & Sons, London, has been appointed lecturer in
mechanical engineering in the School of Practical Science To-
ronto.

The death is announced at Brantford, Ont., of Mr, W, Barron,
who was for many years manager of the Branttord street ralway.
The deceased had been some time previous to his death in poor
health.

Mr. John G. Ridout, of the firm of Ridout & Maybee, patent
solicitors, Toronto, has been awarded a premium by the Chartered
Institute of Patent Agents, London, Eng., for one of the five best
original papers read before the Institute this year.

Mr. P. McCullough, electrician at the power house of Toronto
Railway Company, has resigned his position, and feft on June 24th
to take charge of the electrical department of the corporation
tramways at Liverpool, England. Prior to his dephrture Mr. Mc-
Cullough was presented with an illuminated address and a gold
chronometer by the electrical and mechanical staff of the rail-

way.

SPARKS.

A fire which occurred a few days ago in the sub-station of the
Lachine Rapids Hydraulic and Land Company, Montreal, caused
considerable damage to the machinery, and resulted in the
death of the watchman.

The Dominion government have awarded the contract for a
cable to connect Belle Isle with the Canadian telegraph system.
The cable will be delivered in Canada within six weeks and
within a month thereafter will be laid.

The gas and light committee of the Brockville city council have
offered the sum of $85,000 to the Brockville Light and Power
Company for its plant, The comnrany have accepted the offer on
condition that the council will pay or recent extensions, tools,
and stocks at the cost price.

The Board of Control, of the Toronto city council, have passed
a resolution recommending the cily engineer to prepare an esti-
mate of the cost of installing and operating a municipal telephone
sysiem for 6,000 and 10,000 subscribers, A committee of the
council has also been appointed to consider the question.

Mr. Wm. Mouall, of Montreal, who is a member ofthe syndi-
cate controlling the street railway franchise in Havana, has re-
cently returned from Cuba. He states that the Cuban electric
railway enterprise, in which Halifax and Montreal capitalists
are interested, is showing satisfactory results.  The net receipts
for the first month's operation amounted to $6,000. The company
are constructing a new line three miles long to the city of Gaun-
adacoa, where it is proposed to establish a pleasure park.

The Toronto Electric Light Compariy are baving a tunnel con-
structed beneath the railway tracks on the Esplanade immediate-
ly opposite their works, in which to place the cables counnecting
wiih their underground system. The company, during the pres-
ent year, have laid vitrified clay conduits enclosing cables on a
number of the principal thoronghfares, including Front street,
King and Queen streets as far west as Spadina avenue, Yonge
and Queen street and up Terauley street to their station on that
street.

The Bell Telephone Company have notified the fire department
of Toronto to remove all firc alarm wires from the company's
poles, otherwise they will hold the city responsible for any result-
ing damage. There are in usc in the fire alarm system 879 poles
belonging to the Bell Telephone Company, 479 poles of the G.
N. W. Telegraph Company and 869 of the Electric Light Com-
pany. The G. N. W. Company has rendered an account for $200
for the use of its poles. The Electric Light Company says the
city is welcome to use the wires frec.

The project for the construction of an electric railway from
Port Dover to Preston, via Simcoe, Waterford, Boston, Mount
Pleasant, Brantford, Paris, Ayr, Blair, Doon, Berlin and Preston,
is being brought prominently before public notice. Itis proposed
to acquire the Brantford Street Railway covering the City of
Brantford, the Galt, Preston and Hespeler Electric Railway,
with which connection will be made at Preston for Galt and
Hesprler, and the Berlin and Waterloo Electric Railway with
which connection will be made at Berlin. Connections will be
made at Port Dover with the Shenanago Car Ferry running to
Conneaut, or Erie, on the American side of Lake Erie; at Simcoe
with the Wabash Railroad ;: at Waterford with the Michigan
Central Railway and Toronto, Hamilton and Buffalo Railway ;
at Brantford with the Toronto, Hamihion and Buffalo Railways;
at Ayr and Galt with the Canadian Pacific Railway. The to:al
cost of the road is placed at £1,500,000. Itis stated that the
greater part of the capital required has already been arranged
for, and application is now being made for bonuses from the
municipalities along the route.



July, tgoo

CANADIANw EDBECTRICAL NEWS 119

UTILIZATION OF EXHAUST STEAM.*
By K. P. Ronkres,

Awong the uses to wliach exhaast steam may profitably be put
i~ beatny the feed water. The heanng of the feed water s the
wost common use, but 1t 1s not always understood how small @
portion can possibly be utilized in this manner.  If we have 3,000
pounds of water and the initial temperature of the feed-water be
oo degrees £, and the exhaust steam pass through the heater at
atmosphenc pressare it will heat the water to about 200 degrees
t. bFor cach pound of feadewater we merely require tjo heat
units or a total of 420,000, or approximalely one seventh.,  Ewi-
dently there will still be s Jarge surplus,  Often feedeawater 15 not
heated s hot as it wight be without cost, and in such ciases the
saving to be made by the addition of suitable apparatus for raise
g the temperature of the feed-water will pay large returns on
the mvestment. . Having used all the exhaust steam needed for
heanng the feed-water there will still be a balance which may be
disposed of in any of the tollowing ways :

First, exbaust it into the atmosphere.  Second, condense it and
obtain the greiater cconomy on the engine.  Third, use it for heat-
ing buildings, ete., which to do in any instance will depend entire-
ly upon the local conditions,

Upon the supposition that sufficient money is available for such
improvements and extensions as will bring the largest percentage-
returns on the total expenditure, a general statement can be made.
Determine the fiest cost and additional cost of the operation. in-
cluding in operating expenses an allowance for depreciation and
cepairs and determine the gross income ; the difference betweaen
the above will be the net profit,.  Thix is & simple proposition, hut
an accurate de  rmination of the result requites a most careful
examination of all the details of the proposition, and is far from
being a simple matter. The second possibility is usuwally the
casiest of determination. It is the advisability of condensing.
The first step is to ascertain the existing conditions ¢ First, how
much steam is being used 2 Second, the range of load—the nearer
the average load is to the rated, the greater the cconomy from
condensing ; on a very light load, condensing may cause a loss.
Third, what pressure is carried, and what can be carried, and
how long are the boilers good for such pressure?  Fourth, are the
engines overloaded at times, so that more power is needed ?
Fifth, are thesboilers overloaded 2 Sixth, is it possible 10 install
new boilers or engines?  What will it cost? Wil the resulis
cost more and be better or worse than if made condensing?
Scventh, what will it cost 1o put in a condensing system ? Is
water available without cost except pumping 2 1f not what will
a cooling tower cosmt?  Eighth, what is the character of the
water ?  If bad, will not surface condensers save a considerable
amount by lessening scale in the boilers ?

These itre the more important points to be considered and the
value of each determined accurately, when the profitable utili-
zation of the exhaust steiam other than heating  the feed-water is
to be decided upon.

To find the largest expenditure for the condensing system that
can be made to obtain a saving of one per cent., first find the
total cost of fuel for the year.  Oune per cent. of this amount will
represent the interest on the maximum amount that may be ex-
pended in obtaining i net saving of one per cent.

The next considesation is the use of exhaust steam for heating
buildings, ete.  The subject of charges for heating is one deserv-
wyr of considerable attention.  Mr. Roberts in speaking of this
matter said @ “The correct basis of charge is evidently the
amount of steam furnished, This cevidently requires meters.
Steam meters until recently, have been of the velocity type, and
have yven a greater or less degree of satisfaction, thats for
meters.  Maeters are now made which record the water of con-
densation, and this is a correct measure.  But exclusive of meter
measurements, flat rates can be made in the heating business on
a far more satisfactory bass than in lighting.  Such basis s the
the squate feet of heating surface, and is fairly satisfactory, be-
cause 2 squitre foot will condense a certain amount of steam, and
although such amount depends upon the initial temperature of
the air 1o be heated, nevertheless the average for the year can
be guite closcly approximated,  The principal objection to this

*Abstract of paper Tead before l:e‘_‘o-hio_}-'.lecuic Light Assaciation.
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basis is that customers are liable to regulate the temperature,
not by closing off the steam but by opening windows.  But
such objection is not a very important one when there is sufficient
exhaust steam for use in the coldest weather, because it is the
coldest weather which determines the maximam and at such time
windows are not opened.

Sometimes the charge is based on the cubic feet of space to be
heated.  This is & very crude basis as in one case one square
foot of radiating surface may be needed for 6o cabic feet of space
and in another case we may heat to the same tumperature 120
cubic feet or more.  These tigures refer to direct radiation.  For
indirect radiation, fan system, ete., the amount will be changed.
By far the majority of steam heating is by direct radiation, als
though in any installation of considerable magnitude consider-
ation should be given to each of the above methods.”

The rules for heating of buildings are many and various but the
following are given as having  been found reliable in practice.
Allow one-fourth square foot of radiating surface for each 2y of
the cubic contents for first floor rooms and halls; the same
amount of radiating surface for each g} of [cubic contents of
room for sccond and upper floor rooms, and one-fourth square
foot of radiating surface for cach square foot of glass surface
plus that of exposed wall,  Wolff gives the following allowance
for special conditions : Increase ten per cent. for northerly ex-
posures subject to wind, and ten per cent. when the building is
heated during the day time only and whea the building is not ex.
posed. Increase 3o per cent. when the heating is done in the
day time only and when the building is much exposed.  lacrease
50 per cent. whea the building is heated during winter months in-
termittently at long intervals,  The above factors make a con-
siderable modification and whitt factor to use in any given case
is u matter of judgment based on expericnce.

even

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

TORONTO NO. 1.

At the 1ast regular meeting of Toronto No. 1 Canadian Associ-
ation of Stationary Engincers, held on June 20th, 1goa, the fol-
lowing officers were elected for the ensuing year, --President, J.
Huggett ; vice-president, W. J. Webb; recording secretary, J.
Marr; financial secretary, N. Kuhlman ; treasurer, S. Thompson ;
conductor, W. Butler ; doorkeeper, G. D. Bly; trustces, G.
Mooring, C. Moseley, Jas, Bannon ; delegates to convention, J.
Huggett, W, J, Webb, H. Terry, A. Storer, N. Kublman.

HasiLton, No. 2,

At the fust reguliar meeting, June 19th, 1900, the following
ofticers were clected :—President, Thos, Chubb ; vice-president,
F. J. Scuithorp ; recording sceererary, Jos. lronside; financial
seeretary, Jas. Carrol; treasurer, W. R. Coruish ; conductor,
Jas. Wadge ; door-keeper, Jas. Cook i delegate 10 convention,
Bro. Geo. Mackie; alternate, Geo. Dawson.

ANNUAL CONVENTION.

The eleventh annual Convention of the Canadian  Association
of Stationary Engincers will be held w Toronto, commencing
August 218t next.  The meeting place will hikely be the Engmeers’
Hall, 61 Victoria street. The local Assouation have already
made preliminary arrangements for the entertamment of the dele-
gates, and one of the most successful conventions yet hield s pre.
dicted.  In next issue further particulars will be given.

The Canadian  Association of Stationary Engineers, of Mone.
treal, have clected the followiay officers for the ensumg year :—
Peesident, H. F. Thompson ; first vice-president, . D. Jones ;
~ccond vice-president, H. Wady ; secretary, past president W,
Smythe ; treasurer, past president T Ryan; financial secretary,
t1. Nuttal ; conductor, J. Carr; doorkeeper, H. Kmght ; trustees,
past president J. J. York, past president G. Hunt, past president
\W. Weir.

The Electric Reduction Co., Buckinghivm, Ont., is installing
o 25 ko we direct current generitlors supphied by the Royal
Electric Co.
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THE MARTIN AUTOMATIC RECORDER AND
REGISTER.

This device, as shown in the cuty v for deawing load  curves,
such as the total autput of one or more switchboards, also to
check the time when the seadings are taken.  The recorder
carriey & two months supply of cross section paper, made up in
the shape of daily charts (Fig. 21 Those eharts pass out at the
buck of the recorder, once every twenty-four hours,  They are
kept moving at the same rate as time by the clock, which is gear-
cd to the roller which carries them forward.

The atteadant when taking the reading, every fifteen or thirty
minutes as the case may ey records the ceading by turming a
milled headed nut on the nght band side of the recorder, which
moves the pens along a scale to correspond to the amperes.  He

must record at the proper time and cannot neglect several or any
readings, and then jot them down by guess work and ful in his
report,

Referring to Fig. 2, the colimn of figures on the left are for a
D. C. switchbomrd; they ate printed in red ok and the curve is
also drawn in red ink.  The column on the right is for an A, C.
switchboard; these are printed in blue ink and-the curve is also in
blue ink. The tdea 1s to be able to distinguish the 1wo curves as
they miay cross or recross each other during the twenty-four hours.

The chaits can be printed for other purposes such as to show
# voltage curve and an ampere curve, or both for amperes, cte.
The figures ut the top and bottom of the chart show the time
starting at 12 o'clock  midnight, until the following 12 o'clock
midnight (24 hours), By referriag 1o the chart it is readily seen
at any time what the load was on cach swiichboard. The chasts

can be fited and kept for future teference to compare the output
ol the station for the different days, mouths or years, cle.

The recorder is provided with a stamp on the left hand side
which the attendant operates by pressing a2 button at any time
when the loads have not changed sinee the Iast seading, thus
showing that he wis at his post. The recorder being locked up
by the manager or superintendeat, the pens careving at least
cnough ink 1o last 1 week, it will be seen that it is not necessary
for the attendant 10 bave access tothe recorder only from the out-
side. It is neatly finished in white nickel, and looks very attrac-
tive, mounted with i Seth Thomas cight day clock, wnd con-
sructed S0 as not to got out of order.  Made by the Martin
Automatic Recorder and Reygister Co., Hamilton, Ont.

At the request of the city council the city engineer has prepared
an estimate of the cost of installing and operating 3 municipal
lighting plant.  The figures which e has submitted are as follows:
The buildings and plant would (ost $930,000, and the -cost of in-
stalling an arc lighting plavi, with a capacity of 1,35¢ lamps,
would be $300,000. If the electric wires were placed under.
ground in the central portion of the city, the cost would be about
$510,000. The annual cost of operaungy the plant with overhead
wires would come to about $63 per lamp per annum, or about
15.2 ceats per aight.  Using underground wires, the cost would
reach $70 of 19.16 cents per lamp per night.

ARMOURED CABLE.

Messirs, Jack and Rabertson, of Montreal agrents for the Sprague
Electeic Compiny, New York, have sent us the following in refe
ence to armoured cables :

Qur principals in New York, have now turned out a new and
modern article, namely Armoured Flexible Cable for Condun
work. The Spraguce Electnie Company, owning all the patents
and equipments of The Interior Conduit & Insulation Company,
has, like its predecessor, led the progressive march of improve.
ment in the manufacture of conduit and kindred appliances, ind m
answer 10 a persistent demand {from some of the leading engineers
in this country for further development in the art of electric wir.
ingy is now ready to anmounce another period in the art-one more
milesstone in the path of progress and a near approach to the high-
est ideals of those who are mindful only of the interests of electr-
cal developments,

For many years certain engineers have questioned the advan
tagres of a “drawing in " system of interior wiring, involving as it
does, two distinet and expensive operations, one being necessary
for the installation of the conduit, another for that of the conduci-
ors, and base their argument on the fact that considerably less
than oue tenth of one per cent, of the clectric conductors in build-
tngrs are subject to disturbanee or removal,

With this condition recognized we then have the question—Why
must the burden of two installations be imposed on the user ot
electrie current, when only one should be necessary 2

Two replies have invariably been ready for this question—First,
the absence of definite knowledge regarding the lite of insulation,
Second, the entire absence of any suitable flexible armour or cov-
ering that would protect insulation from mechanical injury. The
doubt expressed in the first argument has been removed by time,
there being innumerable installations made from ten to fifteen
years ago, and in which the wires show a higher insulation resist-
ance to-day, than was obtainable immediately after they were
placed in position,

The Sprague Electric Company now 1 ¢nlies to the second argu-
ment by placing upon the market the Ureenficld Flexible Siecl
Armoured Cable, comprising clectric conductors so insulated and
braided as to be thoroughly protected from atmospheric influences
and armour.d 50 as to defy any mechanical injury incidental to
installations in the fire-proof or other buildings of the present day.

Engineers will recognize the advantages of flexible conductors
0 thosoughly insuliated and armoured for use in marine or ship
wiring where a rigid conduit system can only be installed at greut
cost in vrder to overcome the many obstacles presented by reason
of the form of a vessel's structure, the small space available for
equipment and fittings, excessively high temperatures, and in.
cessant vibration of the ship.

Factory and mill wiring bas hitherto beea accomplished chiefly
by the use of insulating knobs and cleats, moulding being used
in some cases for the larger conductors.  Where insulators and
cleats are used, as in the majority of such work, the wires, being
run from beam 10 beam, become dust collectors of the best kind,
and especially is this the case in cotton and flour mills where the
conductors will support in iccumulation of lint and fine dust many
times  exceeding  their own size.  Periaps the most costly
feature of “‘open wiring™ in such places is the general destruction
caused by the breaking or slipping of a belt,which,when once fast
caught in the wiring usually brings down several Sections, some-
times wrecking or disabling valuable machinery by the operation.
These objectionable possibilities are entirely eliminated by the use
of **Greenfield Flexible Steel Armoured Cables” and “Cords ™
which can be firmly sceured on the surfaces of the structure
wired,

Finished buildings frequently present to the engincer and con-
trictor wiring problens he would prefer to avoid, the alternative
being in many cases the praciical ruination of handsome, trim
and costly decorations or the fishing of conductors without conduit
from outlet to outlet, leaving their insulation as legitimate prey for
the tools of the mechanicor theteeth of the ever-cheerful and busy
rodent, in direct violation of the rules of safe construction. In
such buildings ¢* Greenficld Flexible Steel Armoured Cables ™ can
be ** fished ™ from pockets cut at convenient points and may be
left with the full kuowledge that they are absolutely secure from
mechanical or other jnjury.

New buildings equipped with electrical conductors in accordance
with the practice of the present day, require, as before stated, not
less than two distinet installations—one of conduits, another of
conductors,

The electrical comractor is compelled to make the progress of
his work conform to that of other workmen, and is often subject-
ed to costly delays.  Alterations from original plans, however
necessary or desirable, dre in most cases costly in the extreme
and somerimes impossible.  Under the most favorable conditions,
the clectric wiring equipment is suggestive of & certain fecling of
doubt amounting almost to distrust, and lacks that element of
permanence and stability with which it should be associated and
to which it is justly entitled.

This Company as the leading conduit manufacturers in the
world, might well foster these ideas and practice and cater to
them, but in the interests of the public and of the advancement of
the art, it seems fittings that we should &t this time introduce a
new feature in electric wiring, one which at once reduces its cost
and places in the front rank of permancnt cquipments with which
the modern building is provided.  We feel that this bas been ac-
complished by the development of the *Greenfield Flexible Steel
Armoured Cables” for which we ask from architeals, clectrical
engrineers and constructors their most favorable consideration.

These flexible products have been fully approved by the Under-
writers' National Electric Association,
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My, Laliberte, chairman ot the harbor committee of Quebee,
s submitted to that body a project for utilizing the power of the
tdes of the harbor, for the operation of grain  elevators and
mdustrial concerns.

The Citizens Electric Company, Limited, of Smiths Falls, Ont.,
has been incorporated, capital $33,000 ; president Mr. J.H. Gould,
seeretary Mr I S. Gounld,  The company are enlarging their
works and further developing their power.

The promoters of i number of new pulp mills, for the mnufac-
wre of pulp and wood products, to be erected twelve miles above
the fulls of the St. Joha river, propose to utilize the power of these
talls 1o generate and teansmit electricity to the works.

The annual financia' statement of the St. John, N.B,, Street
Railway Company shows i net profit for the year of $37,792.53,
out of which two 3 per cent. dividends were paid amounting to
S30,000. The old Board of Directors was re-clected.

A contract has been given by the provincial government, to
the Cutaract Power Company for the supply of current necessary
10 light the building and grounds of the asylum for the insane.
Provision is made for 1,100 incandescent lights for the building,
and 10 are lights for the greunds, with wiring capacity for 1,500
lights.

The Dominion Government have received an application from
Hon, Fred. Peter, formerly Premier of Prince Edward Istand,
and E. O. Fador, for certain shore rights in the harbor of Van.
couver, B. C. They propose to utilize the tides to generate
clectric power, which will serve Vancouver, Ncw Westminster,
ete,, and at the same time provide cheaper power.

It is reported that a large number of men are at work on the
power development.scheme of the Metropolitan company ay Brit-
1ania. It is stated that the construction of the power station wili
be commenced during the present month. The cofferdam built
last year, is being demolished, it having been found 1o be
defective.  Another one will be built at the other end of the
channel,

Mr. J. P, Graves has made an offer to purchase from the
city of Grand Forks, B. C., the water works and clectric light

plants at the sum of $70,000 and to expend $30,000 additional in
improving the system,  He abso seeks to acquire an exclusive
strect eailway franchise.  The eatepayers will be asked to vote on
the question.  In retura lor a bonus of §30,000 Mr. Graves offers
to provide water works, electeic light, and trolley systems for tne
city of Columbia.

MOONLIGH7 SCHEDULE FOR }_ULY_.__

.{;.'..‘..'f.' fight. Eatinguish. 'rfl‘:":{
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TRADE NOTES.

The Anchor Raitting Co., Almoate, Ont,, are installing a 10
k. w.  multispolar direct current  generitor, supplicd by the
Royal Electric Co,, to lygght their® factory.

The Granby Consolidated Mmng & Smelting Co., Grand
Forks, B. C,, is installing a 10 k. w. mula-polar direct current
generstor purchased from the Royal Electric Co.

The Shawinigan Water & Power Co., Shawmigan, Que., is in-
stalling a 150 k. w, o8, K. C.” two.phase inductor generator
purchased from the Royal Electric Company.

Mr. Clayton, manager of the Central Electric Co., of Portage
La Prairie, while on a tip theough the East o few days ago
placed an order with the Royal Elediric Co, of Montreal for one
of their 150 k. w. 'S, K. C.” two-phase generators,

The Penetang & Midland Sireet Railway Light aud Power
Company, Penctang, Oat., has greatly increased its meandescent
lighting business and has purchased a 180 k. w. S, K, C."
two-phase penerator, complete with  exciter and switchboard
from the Royal Electric Company.

The Brantford Electric & Operating Co., Brantford, Ont., who
have been furnishing are and incandescent lights and operating
motors from a 180 k. w. S, K. C.” successfully for the past
four years are largely increasing their power and lighting  busi-
ness and have ordered from the Royal Electric Co.o a 300 k. w.
"S5, K. C." two.phase machine,

SPARKS.

It is reported that an American firm of manufaciurers of clec-
trical machinery and supplics ase considering the advisabality  of
establishing a branch faclory in Ouawa,

Representatives of a number of Stecet Railway Compames in
Ontarw met in Toronto 1ecently and arranged lor circat enter-
tninments to be given in the parks owned by e compaties.

The employees of the Britsh Columbia Electric Railway Com-
pany held their annoal picnic on June 13th, in Queens Park, New
Westminster, A good programime of athletic sporty was provided,

Robt. C. Trouax, electrician for the Thousand Istand Park
Associntion, was kiiled by an electric shock on June 23rd. It is
thought that while closing the citcuit his hand touched the contact
bar.

Extensive improsements are being made 10 the Bell Telephone
Company’s system at Winnipey, asd commumcation is bemng es-
tablishied with Portage La Prawie and & number of other outside
towns,

It is said to be the intention of the Ontario Power Company to
begin the construction of development works this summer, The
company claim to have received applications for 30,000 horse
power.

Work was 1ecently commenced on the long distance telephone
line, between Winnipeg and Rrandon, vin Portage La Prarie.

The line is atready completed to it point sixteen miles west ot
Winnipegn

Ningara Falls are to be illuminated by clectricity during the
coming Ruffala Expasition. By means of searchliphis placed on
both sides of the river, the colours of the tights which are thrown
on the Falls will be constantly changed.  Arc lights will also be
placed in the Cave of the Winds, which will give to the water
which falls in front of it a phosphorescent eftect.

Work will shortly be commenced on the construction of a new
power house for the Ottawa Street Railway Compuny. 1t will fie
a duplicate of the preseat power house, will be eatirely fircproot,
and will cost, including water wheels and plant, about $150,000.
The plant will include a 2,000 horse power generator, now bemy
wmanufactured by the Westinghouse Co., at Pittsburg, and four
farge water wheels,

Mr. J. G. Macklin, of the Royal Electric Co., Montreal, bas
prepared plans and data at the request of the Renfrew Power
Company, for the utilization of the power of the Bonnechere
rivers  Mr. Mucklin estimates that when the water s lowest, 525
herse power can be obiained, and at high water 1,500 lorse
power.  The estimated cost of the development of this power is
$30,000. The company is now applying for a charter and has
elected the following  provisional directors :—Messrs, Ao Baroet,
P. S, Stewart, Johin Ferguson, M. P, W. A, Mackay, Dr,
Murphy and Thos. A. Low,

Some time ago the council of Winnipeg gave notice of its in.
tention to discontinue its arcangement with the Rell Telephone
Compuny, vnder which the company operated the city fire alarm
system.  Quite recently the miuyor requested the company to con.
tinue the operation of the system for a few months longer uatil
the city could complete arrangements for taking it over,  ln reply
the company stated that having made arrangements 10 occupy
the space used by the fire alarm instruments, they were not ina
position to accede to this request, but would be willing to renew
the contract for a {urther period of three years. To this pro.
posal the city would not consent, and thus the matter stands,

The annual meeting of_shareholders of the Canadian  Electric
Light Company was held at Quebec on June 26th,  The annual
report of the directors, submitted at this meeting, showed that
the development works are well advanced and will probably be
completed by the end of September.  Countracts have already
been made for 3,000 lights, and it is expectled that operations will
be commenced with a lighting load of 5,000 to 0,000 lights. Ne.
gotiationx are in progress and are proceeding satisfactorily, for
lighting the streets of the town of Levis.  Applications have also
been received for power from several manufacturing concerns,
Tenders have been received for the laying of a sub-warine cable
to carry current from Levis to Quebec, #and the right has also
been secured from the Quebee Bridge Company to use their
bridge for the tike purpose. The sharcholders will be asked to
authorize the issue of additionial stock or debenturesto complete
the works. The probable revenue for the first yearis estimated
at $25,000, and the operating expenses at $1,000 per month.

The Smoke Nuisance and Big Fuel Bills ;T

HE Most perfect Fuel Economizer and Smoke
Consumer in the World.  Endorsed by the
best master mechanics, engineers and coal

CAN BE GOT RID OF BY USING

RELD AUTONATIC SHOKE CONSUMER

users in the country.  Every machine put on with
a guarantec to consume 937 of smoke and a
I saving of from 10 to 20% i fuel.  Can be used on
I any furnace. Patent rights for siie for Nova
l Scotia, Newfoundland, and a number of the
States of the Union.
For further particulars apply to . . .

THE JUBILEE GRATE BAR CO. TORONTO, ONT.

FOOT OF WEST MARKET STREET
WATCH THIS SPACE NEXT MONTH

Trauel/ing Cranes

Electric or Hand Power.
Brown and High
Speed Engines
Boilers
Rogers Patent Shaking
and Dumping Grates
Gas Engines
Pumps and Pumping
) Machinery
Impulse Water Wheels

«..THRR . ..

SNART-EBY MAGHINE GO,

LINITED
189 BARTON ST. £, - HAMILTOW, ON1
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WhHilPRMER the fire alarm system
Edwardds Toramflay, a lineman in the em-
ploy of t' Hull, came in contact
with the ciric Company s wires

churged siRgung volts, and was instant-

I killed,

Ny aw,
A compa}yé"hw“ organized at Otta-

wa to manufcture a new form of gis,
which is said to be composed of 93 per
cent. of e and 7 per cent. of illuminating
mixture.  The process of manufacture iy
thus desceribed ¢ An electric motor worked
automatically at intervals during an hour,
collects a certain amount of air wto a blow-
or,  The airthen goes into a chamber con-
taining acid, and passes from there into a
place containing carbonators.  The acid
chamber robs the air of carbon, and when
the air goes into the carbonators it is prac-
tically pure oxygen and non.poisonous,

In the chamber containing the carbonat-
ors there are wicks saturated with the
illuminatingg  mixture which is supplied
from a receptable attached to the appar-
atus,  The atmosphere in passing into the
carbonators is combined with 7 per cent,
of the illuminating mixture, The gas fin-
ally goesinto the chamber from which &t
may be used.  As the gas becomes ex-

hausted in the tank out of which itis drawn
for light, an antomotic arrangement cauvses
the clectric motor to work and «ead in
more air.  The electric motor, beyond
sending in the air, has no connection with
the gas making machine.  In tact, a sys.
tem of weights could be used instead of 2
motor.  The light produced is said to be
pure white and 7 times stronger in illumio-
ating power than a 16-candle electric light,
The cost of production is said to be only
$i100 for 250 lights,  The gas is employed
for heating as well as for hghtingr, Messrs,
J. R Booth, J. A Saybolt, and Capt. C,
Foxwell are said to have secured control
of the process of manufacture for Canada

.

The—_N_éwhswy_—steh
OF EDUCATION

Electrical
Engineering

Mechanical, Steam. Civil
and Mining i-:nulneerlnx:
Architecture: Drawing
Surveylng: Chem!nlrf':
Shorthand ; Book-keeping
ana Koglish Branches
TAUGHT BY MALL.
Over 50 Courscs.
We have helped thouaandsto better positions
and salaries. 8end for free circulars, statiog
the subjoct in which you are tnterested,
THR INTERNATIONAL CORRRAPUNDXKNCE SCHOOLS,
Box 1003, Scranton, PPa.
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OPERATING DYNAMOS
That there are more Victor
Turbines in supplying

power for clectric geunerators

tse

than any other, is dae to the
many points of superinrityh

possessed by this Turbine. }_f

THE

roceivo prompt attention.

Water

The JENCKES

Grocker Improved Turbine

in Horizontal Setting, with Quarter Turn Eibow.

Notico how cemplete and compaét this arrangement is, and how casily it
may be installed. Can you uvse anything of this kind? Your inquiries will

Pawers examined and Reports made.
Estimates submitted for Complate Equipgmants.

Lansdowne St., Sherbrooke, Que.

Where the nature of
the location will per-
mit its use this type
has many advantages.
It is very suitable for
direct connection to
dynamos, and many
are in operation in
this class of service.

MACHINE GO.,

' 278 Lehman Streot,

FEATURES WORTH REMEKBERING

High Séxecd. Closc Regulation,

Great Capucity, High Efficicn-
cy, Pcr{ect Cylinder ~ Gate.
Steady Hlotion,

RECENT PLANTS INSTALLED:
Lachine Rapids  Hydiaulic & Land
Co., Montreal, Que., 12,000 hop
Chambly Manutacturing Co., Mon.
treal, Que.,, 20000 hops West
Kootenay Power & Light Co., Ross-
land, B.C., 3,000 h.pa Dolgeville
Electric Light & Power Co., Dolge-
ville, NV Honk Falls Power Co,,
Ellenvitle, N.Y., Hudson Runer
Power Transmission Co,, Mechan-
icsille, N.V Quebee Ralway,
Light & Power Co., Quebed, o000
h.ps The Outawa Electne Co,,
Quawa, Ont., 2,000 h.p.
CORRESPONDENL SOLIUITED

THE —~—=uwm

Stilwell-Bierce &
Smith-Yaile Co.

DAYTON, OHIO, U.S. A.

SatacagacasREaga
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SPARKS.
Messewe Wi, Moore & Sons, Meaford, Oat, have purchased a
1000 hight altetator from the Royal Elertric Co.

The Pencanguishione Electtic Light Company have contracted
with the Roval Eleciric Company, of Montreal, for a new 3,000
light dynamo.

Mr, Thos, Low, of Renfrew, Ont., is forming a company to
develop the water power of the Bonnechere river. It is intended
to spend about $40,000.

By the explosion of a boiler in the Dominion Iron & Steel Com-
pany’s quarries st Sydoey, C.B., the engineer, Mr, Perry, of
Londonderry, was killed.

The town of Hespeler, Onty will submit a bydaw to the rate-
payers to provide $S10,000 for the purpose of taking over the elec-
tnie light plant of Mr. Shantz.

By coming in contact with a live wite in the power house of the
Lindsay Light, Heat & Power Company, at Feaclon Falls, Ont.,
vagineer Poole was instantly killed.

The ratepayers of Bracebridge, Ont., will vote on a by-law on
July 10th to riise $6000 by the issue of debentures for the purpose of
developing power for the greneration of electricity.

The Ottawa Electeic Company has justawarded a contract 1o
the Stillwell-Bieree und Smith-Vaile Company of Dayton, Qhio,
for waterswheels for their new electriv light station,

The Brantford Electric & Operating Company have just decided
to build a new power house.  All the machiner; will be raised 10
feet above the highest flood level known.,  The estimated cost of
the proposed improvements is SJo,‘\()o..

A picce of steel was successfully removed from the eye of one
of the employees of the Canada Atlantic Radway, by means of
a maguet in the office of the Ottawa Electsie Company,

Col. T'racey, Cuy Engincer of Vincouver, B.C,, has reported
for the corporation of Revelstoke, B, C,, ay to the value of the
Revelstoke Company’s plant, which will probably be taken over
by the town.

The Bowmanville Electric Light Co., Bowmanville, Ont., has
been compelled, by a lurge increase in its business, to purchase

e

new machinery, and has ordeced from the Royal Ektid T8, o
< 1 (s

9o k. w. two-phase S K. C.” inductor nllcrn:uor.mﬁr“

Mre. Matthew Neilson, C, E., of Almonte, m:mnm-‘h St
John, N. B., clectric railway, has recently "}
Jamaica, where be was engaged for several mountly
ing the construction of an clectric raitway for his:

No fusther action has been taken by the Ouaig j' council
towards granting a renewal contract to the ‘OKiaga  Electric
Campany, and on the other hand 10 steps have been tnken by the
company in the dircction of segotinting with the city for the sale
of its plant.

Joseph Geddes, an electrician in the employ of the Chambers
Electric Light & Power Company at Truro, N. S., recently came
in contact with a live wire while workmg with an arc
Bight, He was severely butned on the head and haods, but
recovered from the shock.

A scheme iv said to have been decided upon by the interested
coneerns for improving the Chaudiere water power at Ouawa,
It is understood that all obstructions will be removed and the in-
takes enlarged, sad that the work will cost about $30,000.  The
The Ontawa Electrie Company, MceKay Milling Company, J. R,
Booth, and othees are interested.

Contracts have been awarded for the erection of a handsome
new building in Manteeal 10 seeve as the headguarters of the Cana-
dinn  Pacific Telegraph Company. The new building  will be
erected on the site of the old one which is now being torn down.
It will have a frontage of 100 feet on Hospital street,
4§ feet on Si. Franvois-NXavier street, and 5t feet on Ex-
change Courts 1t will consist of cight storics, the lower stoties to
be constructed of New Brunswick sandstone, and the upper stories
of moitled pressed brick.  Modern skeleton steel construction will
be employed, and the structure will be made fire-proof throughout.
The operating room will be located on the eighth - storey
with an entrance on the corner of Hospital and St. Francois-Xavier
street, and a second entrance on the last named street for em-
ployees and messengers. The ground floor will be occupied by
the Company's offices. The main entrance will be on Hospital
street.

superuvision.
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.« « MANUFACTURED BY THE . . .

SIEMENS & HALSKE ELECTRIC €O. OF AMERICA

To Officers and Managers of Central Stations :

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

The great facilities of this Company have enabled me to complete many improve-
ments heretofore contemplated but never until to-day accomplished.

MUNDERLOH & GO. -

Write for Catalogue and Discounts.

MONTREAL
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Some Types of

MANHATTAN

Alternating Current Arc Lamps

You are invited to inves-
tigate our A. C. Series En-
closed Arc System.

T .3 FalR?
b4 .

CZTETN AT AL
ot/ DENCTRNE €O

: ":". :
®E>  to provide for any percentage
Srvie No. 200 of circuit,
D. B. Trim. Bra:

MANKATTAN SERIES 4. G
ENCLOSED ARG LANPS

At 6.6 amp. 72 volts
arc=430 watts.

Total loss in lamp=3
watts.

3y Efficiency
o] N
8 v = 99/}. /,,r(ﬁ o .
/| Power factor ., I
complete cir- \ A
. %Y
cuit of Lamps A

and Regulat- oty
D. B. Trim. iron. Or = 0890 . G, Tdm. Iron.

Manhattan General Construction Co.

Head Office : NEWARK, N.J. Canadian Offic: Temple Bldg,, TORONTO, CAN.
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SPARKS.

The ratepayers of Paris, Ont., will offer Me. Melbrum $8,000 for
his electrie hght plant,

Mr. John Sutherland, of Ottawa, is endeavoring to form &t com-
pany to establish an antomobile factory in that city,

Wark has been commenced at Caseade, B.C., on the power
house development scheme of the Cascade Power & Light Com-
pany.

The town council of Cannington, Ont,, will snbmit a by-law
to the ratepayers to raise $7,000 for the purchase of a municipal
lighting plant.

The bost way of testing the balancing of armatures says a con-
temporary, is to mount them in bearings which are free to move ;
then while the armatute is running, the heavy side can be found
with a prece of chalk, and counterweights  adjusted on the oppo-
site side untit the cessation of movement of the beanngs shows that
the centre of gravity coincides with the axis of the shaft,

A company composed of Winnipeg capitalists and business men,
has been organized under the name of the Lac du Bonnet Com.
pany 1o transmit clectricity for power and ..gut, from a water
power at Lac du Bonnet to the city of Winnipeg, a distance of 62
milex, using a voltage of 30,000 volts, Plans have been prepared

for the power house and plant.  The building is to be 17 feet
long, by 56 feet wide, and will Le thoroughly fire proof. A gallery
which runs the whole of one side of the huilding is designed to re-
ceive the switchboards, leaving the main floor to be used for the
generators and transformers.  On the main floor will be placed
20 direct connected generators, each of 1000 kilowatts capacity.
Step-up transformers will be employed to raise the voltage 10 40,000
volts. The water wheels, dynamos and transformers will rest on
stone arches.  The flume will be 72 feet long, 16 feet wideand 10
feet deep.

ELEGTRICAL REPAIRS

1n the large_and well equipped (actories where the manufacture of electrica
apparatus {. caeried out under the piece work system, lhe?' find that repair work or
apparatus sent in ta be reprired or rewounid interferes with this system, and in many
cases they would prefer not to do this kind of work, as it is_almost impossible to do
it with dispatch and at a reasonable price.  Knowing theabove to be a fact,

MESSRS. FRED, THOMSON & CO.

774 Cralg Street, MONTREAL, P.Q.

have armanged their works for repair work only. They keep armatures of nearty all
makes nf dynamos in stock, which they loan while repaire are being made. Their
factory is <o arnnﬁed.th:l they can run night and day, and work can be fimished in
the shostest possible time. Telephone Maju 3149.

SADLER &

HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL and TORONTO

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

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

Winter.
be convinced of its value

Now Is the Time

To prepare for Lighting during the coming
Please examine our System and you will

At SEND FOR CATALOGUE SR8t

Volta Electric Storage Co.

Limited

HAMILTON, CANADA.



July, 1900

CANADIAN ELECTRICAD NEWS

v.

CANADIAN GENERAL ELECTRIC COMPANY’S

LIGHTNING ARRESTERS

Cat. No. 3168. For Arc Circuits.
. (For Line Service.)
75 Lights or less®

Cat. No. 3169. For Arc Circuits,

(For Station Service.)
75 Lights or more.

Cat.No. 3170. For Arc Gircuits,
{For Station Service.)
75 Lights or lesx.

For Direct and Alternating Current Circuits

Cat. No. 3173, Type “M.D.”
Specially adapted for Railway
Work for circuits up to
£50 volts.

Cat. No. 3173.
With cover removed.

Cat, No. 3182.  For Alternating
Gircuits.

2000 volts DL, (in iron box.)
For line service.

Cat. No. 3175. For D, C.
Incandescent Circuil,
For Station Service on circuits up

to 3oo volts.

Cat. No. 3176.
Fer Alternating Circuits.
1000 volis S. 1. for
Station}Service.

(-)
Cat. No. 3181.
For Alternating Circuits,

2000 volts D.P. For Station
Scrvice.

WRITE FOR PAMPHLET AND PRICE LIST — ~ —— -~

CANADIAN GENERAL ELEGTRIG GOMPANY, umiten

Head Office : TORONTO

Braxcu Orrices: MONTREAL HALIFAX WINNIPEG

Factorics :' PETERBOROUGH
VANCOUVER

ROSSLAND
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FIRSTBROOK BROS. i FOR SALE —=

King St. East, - TORONTO. .
MANUPACTURKES OF 6o K.W. Westinghouse 1000 V. Alternating Generator, with
Exciter ; both in good condition.

TOPPINS |
: !
| Electric Repair & Contracting

SIDE-BLOGCKS
617-619 Lagauchetiore Street

IMPERIAL PORCELAIN
HIGH POTENTIAL
INSULATORS . . ...

Manatactured by Imperial Porcelain Works.

July, 1900

Co.

MONTREAL

WRITK FOKR PARTICULARS.

7 Australia,

Address all
Correspondence
1O ~amuyms

Hamtilton ; Chambly Manufacturin

These Insulators bhave been adopted exclusive

Transmission of Power Lines as : West Kootenay l)
ton Falls to Rossland ; Cataract Power Co., of Hamilton, Detew Falls to
Co., Chambly to Montreal ; Light, Heat
& Power Co., of Lindsay. Fenelon Falls to Lindsay ; Town of Oriilia, Ragged
) Rapidsto Orillla, and many othersin Canada,

7

by such important Canadian

1y
ower & Light Co.. Bonning-

nited States, Mexico and

e ok

General Agent, 7 ARCH STREeT, BOSTON, MASS,

Manufuctucers will find it to their advantage to use the columns of TiE ELECTRICAL NEWS in making announcemements.

|
|
|
|
|

IF YOU WANT TO HIT THE TARGET OF

ECONOMY IN STEAM POWER, YOU CAN DO
IT BEST WITH ey

e WHEELOGK o= IDEAL ENGINES

These Engines are admirably adapted to run Electrical Plants,
because of their even speed and good regulation.

Write for Catalogd.

Tre GOLDIE & McCULLOCH CO., Limited

GALT,

ONT.

WF ALSO MAKE GAN AND GASOLINE ENGINES, BOILERS, PUMPS, WATER WHEELN, FLOUR MILL MACHINERY, QAT-
MEAL MILL MACHINERY, OATMEAL STEAM RILNS, WOOLWORRING MACIHINERY, JIRON PULLEYS, WOOD RIM SPLIT
PULLEVS, SHAFTING, HANGERS, GEARING, FRICTION CLUTCH PULLEVS, HETU., SAFES, VAULTS AND VAULT DOORS.

Scientific American, QOct. 14, 1899.

Tuk Ntromoninr MacAziNg
has at last vome to hand and is
thie most thorougbly aainfaciory
periodical which we hBave seen
tn any language on the subject.
1t is of regular magazine size and
has ttrpages. The quality of the
articles is very bigh and the il-
lustrations arc of the best. Every-
one who is at all interesied mthe
automobile will find something in
the new magazine which will in.
teresthim. Eventhe social sideis
far from being neglected, asthere
s an article on the recent floml
parade nt Newport and on the
Automobile Clubof France. The
Autemobile Index, whichaccupies
S0mie mne pagces, i exactly what
fias been needed. On the whole
the magazine is a mos xatinface
torv one.

SUBSCRIBE TO

il

31 State Street,

3300 A YEAR.

NEW YORK.

N. Y. Evening Post, Cct. 9. 1899.

The new illustrated AvToMO-
WILE MAGAZINE (New York: U,
S. Industrial Pablishing Co.) has
a very attractive appearauce,and
is 20 varied in contents, without
unduc padding, that one wonders
how the cditor can §ill his pages
hereafter.  Still, the list on page
10t shows thatthereis a consider-
able *“forcign amomobile prasss’
and what forcigners can doin the
way of furnishing ** copy ™ to the
printer, Americans can. Theyo-
ciety feature of the new vehicle is
brought to the front with news
from the Newport festival—thic
driver, by the way, not always
sittingg on the left. There are
competent-seeming book reviews,
and somc concessionsare madeto
the general reader in comicalites
of peacil and verse.  The maga-
zine scems free from bins.



July, 1900

CANBDIAN EREGTRICAL NEWS 1

INPROVED ZSHM" BATIERY

cireuit Battery in the world.
Cheapest Battery to use.

-The Strongest and Best open-

JOHN STARR, SON & GO., Limited.

LIFAX, N.8.
Agent for Onuno nnd Quebec:
JOHN FORMAN, - MONTREAL

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

ESTABLISHED xuc9
mer.:s!-‘ Craxrk, Jarzp CurrTaNDEN,
Presiden Treasurer

BR.KDSTREETS’

Capital and Surplus, $1,500,000.
Offices Throughout the Clvslized World
Executive Offices :

Nos. 346 and 348 Broadway, Nxw Yorx Citv, U.S.A.
THE BRADSTREET COMPANY gathers infor.
that the & ia} condition and the con
trolling circumstances of every seeker of mercantile
credit. Its business may bedcﬁnedasof lhe merchants,
oy the hants, for the s. In procuring,
verilying and p ‘1 g informatic no effort is
3, ,andnos } dered too 2,
t the results may justify 1ts claim as an authonty on
all matters affecting commercial sffairs and mercantile
credit.  1ts offices and connections have been steadily
extended, and it furnishes information conccrmng mer-

cantile pessons throughout the civilized world
Su!»mhgtu \s are on the service {urmshed and
are availabie only by repulablc wholesale, Jobbmg and
mnufactunng oonccn;s ,and by xupomnbl'c and s\vorxl;iy
pecific
terms may be obtained by nddremng the company at

any of its offices, Correspondence tavited.

THE BRADSTREET COMPANY.
Toronto Office: Cor. Melinda and Jordan Streets,
Hamilton Office : No. 39 James Street Soutb.

London Officc: No. 365 Richmond Street.
Winnipeg Office : No. Main Street.
Vancduver Office: Cor. Hastings and Hamilton Streets.
Victoria Office : Board of Trade Building.
Tuos. C. Irving, Gen. Mgy, Western Canada,
Toxoxto, ONT

Ifyouwantto . . . . .
SELL
ANYTHING

to the wholesale and retall hard-

QNADIANUFFICEAS(HOOLFRNITURﬁ

ware merchants and mxnuface
turers

ANYWHERE

A \Vcckly Joumal of advance informa. ",_' In Canada, you can rea.oh them

tion and public works, through
e e THE CANADIAN
= CANADIAN CON TRACT RECORD HAHDW‘BE AND MET‘L MEBG"A'T
MONTREAL and TORONTO

Circulates in Every Province,

The Packard Electric Co., timita

Lamps and
Transformers

All Electrical Supplies Furnished
Promptly at Lowest Market Prices.

SOLE AGENTS FOR SCHEEFER RECORDING NATT METERS
O ok S ok OF S ST. CATHARI NLS ONT.

WESTON ELCRCHL KM G

114-120 William Strest, NEWARK, N.J., U.8.A,

Berlin: European Weston Electrical Instrument Co., Ritterstrasse No. §8.
1ondon: Eliowt Hros., No. 101 St, Martin® s Lane.

SR

ESTON STANDARD PORTABLE

Direct-Readin
VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS GROUND DETECTORS AND
CIRCUIT TESTERS

OHMMETERS, PORTABLE GALVANOMETERS

MARERS OF

QOur Portable Instruments are recognized as THE STANDARD b
Qur STATION AMMETERS and VOLTMETERS are umnlx;m l:: ;ov:t
of extreme accuracy and lowest consumption of enesgy.

Weston Portable Galvano-
mater—for Bridge Work.

JUST PUBLISHED

‘THE

GANADIAN

HF\ND BOOK

STEF\M

AND

BLEGTRIGITY

HE preparatory chapters are devoted to a

concise explanation of the foundation prin-
ciples of Mathematics, a knowledge of which is
absolutely necessary to the study of Electricity
and Engineering. In the succeeding chapters
the student is led by gradual stages to a more
complete acquaintance with these subjects, and
is equipped with knowledge to enable him to
pursue his researches to any further extent.

Price ~ 50 Cents

%Y'II' "THE
Thompson C. H. MORTIMER PUBLISHING CO.
. 170 Pages of TORONTO, Limited -
b mg 3 In Strong Cloth Binding TORONTO -  CANADA

Send for Table of Contents.
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! 1. AGENTS
‘ kﬁs‘” M Ig -#» 6 ‘1 xy') akﬁ »&’(‘1‘ . tj\?ll;e Ml?rrt;g?mne

1. g Thebest TRANSMITTER
Ua‘essaes 70- m;vr;a a, &%

inthe World

~" e e ‘a-l""‘ﬁ‘.d ous:a'sc;é?:sms
»>ELE nm JJ?i?um s
 YER M&,~- &’ﬁb&‘h‘w “w

ot - o e R

swm;n Boards and ﬂnnunoianors P

FIRE ALARM APPARATUS and é@ n?i’Sﬁ'%Ram_
TELEGRAPH INSTRUMENTS ® e s

1 . .
E. J. BROWN | Epgineering Gontract Gompany
ELECTRICAL . Main Office : . . ) C:\nadin'x‘OII‘xcc': )
REP ALRING | o o s o e DUCK, Manacin pon ernaais TORONTO. ONT-
Tramformers ot PY"me> | BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
72 Colborne St. - BRANTFORD and CAISSON FOUNDATIONS a Specialty

ELEGTRICAL SUPPLIES

OF ALL EINDS

Induction Alternators (No Moving Wires) Transformers
Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

MUNDERLOH & CO.

61 St. Sulpice Street MONTREAL

Our Oak Leather is Tanned and Curried in the
“good old way and made into Belting, with the
“accumulative experience of 43 years. “EXTRA”
“brand.

THEJ. C.McLAREN BELTING CO.

Facrory: MONTREAL. TORONTO. VANCOUVER.

Please mention the Cavaniay Erectricat News when corresponding with advertisers.

The ELECTRICAL CONSTRUGTION COMPANY i London, Limited

- CANADA

“Perfecnon” Type Ensine Generafor

Maznufactured 1o any size, or voltage with any standard ¢ngine.
Disect Cc\nnccxcd for lsolated Ligbting Slow:Speed,
A and Belted | . UYNAMOS Plants a Speaalty., * |igh Efficiency “uIGRs
Switches, Suitchboards and Commutators AMways in Stock.
Spare Armateres ; Armatures rewound—any type.
Repairs to Any System on Short Notice.

Office and Factory: 90 York Street, London

AGENCIES: Winnlpeg, Vancouvar, Halifax
Toronto, Montreal Kingston.




