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THE CATARACT POWER COMPANY
OF HAMILTON.

Description of an Important Canadian Electrical Enterprise.—
Demonstration of the Practicability of Long Distance Power
Transmission,

SaTurpay, November 12th, will go down, in the elec-
trical annals of Canada, a red letter day, asit will
chronicle the formal opening of the electric power plant of
the Cataract Power Company of Hamilton, Limited, for

water-ways of the Beaver Dams creck and the DeCew
Falls, and by changing the plans some very material
advantages were gained :

First, the securing of a supply of water which would
be constant, through a feeder from the Lake [Erie level
of the Welland Canal at Allenburg.

Second, the construction of a canal, 434 wmiles long,
over private right of way, thus giving the company un
unobstructed water-way.

Third, the securing of land along the private water-
way for storage

basins, by which
the company can
conserve its water

DeCew Falls, to
Hamilton, a dis-
tance of 33 miles,
the conception and
carrying out of
jwhich must al-
jways stand as a
imonument of busi-
ness pluck and en-
terprise onthe part
of those interested
in and forming the
Cataract Power

Company.

Over three years
ago, when the
transmission  of

energy by elec-
tricity over long
distances for com-
mercial purposes
was still in much

LAKE ERL'E

(362 Tuet adove Sea Leve)
Themn € Hilmas M CSC €.

A Crgineer wn Ororge

the transmission \
Of eieCtrlcalenergy HE CATARACT POWBRPCO.J Hamlten. Limited. N
from a point on mcanze Pl of Part of veramingtue .
“ ROVINCE OF ONTARIO.
the Nijagara es- HAMILTO PROVINCE OF ONTARIO,
4 ~¢, Showing Lacation o Compuny’s Works and Tramamanun Lines
carpment, near o %

LAKE ONTARILO

at a period of non
use or light load
for use at the time
of heavy load.
Fourth, by going
three-quarters of
a mile cast of
DeCew Falls
along the Niagara
escarpment, an ad-
ditional fall of 70
feet was obtained,
which was a very
valuable acquisi-
tion. Atthis point
there were also 2x-
ceptional natural
advantages, both
at the top of the

(£36 Teot aboveBos Level)

escarpment for the

anchorage of

A flumes, erection of

. ‘:;:’::,:f > ) penstocks, etc.,

of an experimertal
stage, the possibility of utilizing the magnificent fall of
over 200 feet, obtainable at DeCew Falls, where the waters
of the Beaver Dam creek tumble over the Niagara escarp-
ment, for the generation of electrical energy to be trans-
mitted to the city of Hamilton, 35 miles distant, sug-
gested itself to Mr. John Patterson, of that city. After
numerous surveys and examining into the physical feasi-
bility of the scheme, he associated with himself the Hon.
J. M. Gibson, John Moodie, sr., James Dixon and J.
W. Sutherland, all well-known citizens of Hamilton.
Together they procured a charter and formed the
Cataract Power Company of Hamilton, Limited, for the
purpose of the development of this power and the trans-
mission of it to Hamilton.

After the formation of the company the ground was
again gone over carefully, and it was found advisable to
abandon the original idea of utilizing the waters and

and at the foot of
itfor the dizcharge of the tail water, as well as a splendid
site for the power house.

The hydraulic development, as it was desired by the
Cataract Power Company, presented obstacles which,
owing to the large units and to the high head, made it
exceptionally difficult to secure a builder of water-wheels
who would give what the hydraulic engineer’s specifica-
tions called for. After a long delay and much negotia-
tion the Stilwell-Bierce and Smith-Vaile Company, of
Dayton, Ohio, agreed to build special horizontal tur-
bines of about 2000 horse power each, to work under a
head of 265 feet, and to operate at a speed of 400 revo-
lutions per minute. This required, also, special valve
and valve gear and controlling devices, ai of which
wer specially designed for this particular plant.

The generation of the electric power and ihe trans-
mission of the same from the power house to the City of
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Hamilton, a distance of 35 miles, presented at that
time a seemingly insurmountable obstacle to the carry-
ing out of the scheme, no transmission of energy such a
long distance, for commercial purposes, having up to
that time been undertaken. The largest electrical con-
cerns, both in Europe and America, were consulted, but
the limitation of a practical working pressure, sufficient-
ly great to insure the transmission of power such a long
distance, practically precluded the undertaking of the

MR. \W», KENNEDY, JR., M.C.S.C.E,
Hydraulic Engineer.

wark by any of the companizss consulted, the highest
working pressure, up to that time, being not above
10,000 volts. At this pressure the cost of the
transmission line became so great that the Cataract
Power Company did not feel warranted to undertake the
development of the enterprise. The longer the distance,
the heavier the conductor must be ; therefore to trans-
mit over this long distance, it was necessary that the
pressure be 20,000 volts or over, so that the cost of the
conductor would be within the limit set, to allow the
Cataract Power Company to undertake the develop-
ment of the enterprise. After nearly a year of futile

3 P R

MR. Tuos. E. HiLLuax, M.C.S.C.E.

Engincer in charge.

attempts to have the work undertaken at a pressure
which would justify them in proceeding with the work,
and being unsuccessful, they consulted Mr. J. A. Kam-
merer, one of the staff of the Royal Electric Company,
of Montreal, and after careful consideration of the con-
ditions, and preliminary estimates of cost prepared
by him," with a working pressure of 24,000 volts
guaranteed, the Royal Electric Company agreed to

undertake the work which, with its consequent saving,
brought the cost within the limits, deemed necessary by
the Cataract Power Company to admit of the enterprise
being proceeded with.

Ground was first broken on October sth, 1897, and
the work pushed with such vigor that the current was
sent over the lines from DeCew Falls to Hamilton, on
the afternoon ot August 2sth, 1898, or just 10 months
and 10 days from the beginning of the undertaking.

THE CANAL,

The water for this plant is secured through a feeder
from the Lake Erie level of the Welland canal at Allan-
burg. The arrangement of the gates, as shown in Fig.
1, is such as to admit of the unwatering of the lower
levels of both the old and the new Welland canals with-
out interfering with the company’s supply of water.

From Allanburg the company has a private canal ex-
tending northwesterly to the edge of the Niagara escarp-
ment, a total distance of about four and one-talf miles.
Atthree different points there areplaced gates for regulat-
ing or shutting off the supply, so that the water is under
complete control. Where the canal crosses the Beaver
Dams creek, the water is carried in a closed wooden
flume supported on a steel truss. This flume, which is

MRgr. H. R. LEVDRN,
G 1 M. C Power C

shown in Fig. 2, is placed below the level of the water
in the canal at each end so that the contained water is
always under pressure, which is intended to prevent
leakage. The water follows generally the water courses
of a succession of small streams, consequently there are
few heavy cuts or fills. In a number of places the con-
tour of the ground formed a natural bed for the canal,
and no work was necessary. At the heavy cuttings the
banks to the bottom of the canal are pitched with stone,
and the important embankments are rip-rapped to pre-
vent erosion.

At the lower end of the canal near the mountain top
are Jocated three large storage reservoirs, having a
total area of thirty-three acres. Two of these, known
as lakes Moodie and Gibson, are shown in Figures 3
and 4. These three reservoirs are sufficient to contain
forty-eight hours’ supply of water, and will meet the
hourly inequalities of demand usual in electric supply
companies, as well as allowing the unwatering of the
upper stretches of the canal for repair purposes, without
the interruption of the company’s service. Throughout
the whole length the work is of particularly substantial
character, the factor of safety being exceptionally large,
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and the requirements of the service seen: to have been
carcfully considered.

The large reservoirs, being located immediately at
the mountain's edge where the water enters a steel pipe,
the long stretches of slow current canal will, it is
expected, prompily freeze over and prevent any trouble
from frazil or anchor ice. In this matter the water

F1G. 1. ARRANGEMENT OF Huap GATEs.

power is particularly fortunate, as there is practically
dead water to Lake Erie. The canal is designed to
enrry sufficient water to develop from 10,000 to 12,000
horse power without creating an erosive speed in the
current. The waterways and appurtenances were con-
structed by Messrs. Angus McDonald & Company,
under the supetvision of Thos. E. Hillman, C.E., resi-
dent engineer, and under the general

pressure acting against an annular piston attached to
the lower section, the piston working in a cylinder at-
tached to the upper section.

From the top the pipe runs downward at an angle of
about twenty degrees for about two-thitds of its length,
where it reaches a level bench about sixty feet wide and
then continues downward at the same slope 1o the bot-
tom, where it turns with 1 gentie curve almost a right

angle and extends underueath the floor of the power

house,
POWKR HOUSE.

The power house building (Fig. 5) is a substantial
structure o ‘ron and brick, 174 x 42 feet, with a gal-
vanized iror roof over matched board sheathing., [t is

designed to accommodate four complete generating

units and the necessary step-up transformers, switch-
boards, ete.  Only two units and half the capacity in
transformers are at present installed.  The building is
lighted by clusters of incandescent lights and will be

[l heated by electric heaters.

The main supply pipe enters at the end of the build-
ing below the floor level, and inside the building widens
out into a steel receiver ten feet in diameter, which is
solidly imbedded in concrete underneath the floor.
From this receiver four branch pipes come up through
the floor with a quarter turn for delivering water to the
turbines. In these branch supply pipes are placed large
vertical hvdraulic gates. These gates are 30" in diam-
eter, and are operated by hydraulic pressure by means
of a four way valve, controlled by a lever. These valves

approval of Mr. Wm. Kennedy, jr.,
of Montreal, engineer in chief.

THE PIPE,

At the brow of the mountain the
water is delivered throvgh & con-
crete fore bay, protected by suitable
racks and head gates, to a large
steel pipe which carries it directly
down the mountain slope to the
power house, two hundred and sixty
feet below. The pipe is of steel
plate, double rivetted on both longi-
tudinal and transverse seams. It
is 745 feet in length and varies in
diameter from 8 feet 6 inches at the
top to 7 teet 6 inches at the bottom.
The steel used for the top . ection
is 14 inch in thickness and gradually
increases in size down the slope
until at the bottom it is 13/16 of an
inch. The weight of this pipe is all supported from
the top, where a number of heavy flanges are built into
several piers of concrete placed in the rock cutting.
Down the slope, at intesvals of fifteen feet, supporting
masonry foundations are constructed. A substantial
double huusing of matched lumber is now being built

Fi6. 2. —FLUNME OVER BEAVER Dams CREEK.

over the entire length to protect the pipe from extreme
ch..nges of temperature.

About twro-thirds of the way down the slope is placed
an expansion joint to take care of any elongation or
contraction. In addition to serving this purpose the
joint is so designed as to support the part of the pipe
below it. This is accomplished by means of the water

F1G. 3.-—STORAGE RESERVOIR NoO. 1—LAKE Moopte.

w..l open or close in less than a minute. The gates, as
well as all the hydraulic machinery, were supplied by the
Stilwell-Bierce and Smith-Vaile Co., of Dayton, Ohio.
Beyond each gate valve is placed a 12" spring relief
valve, to relieve the pressure when it exceeds that due
to the normal static head. The turbines are 1,950 h.p.
each, and run at 400 revolutions under the
normal hcad of 280 feet.

The water wheels are of the inward flow
central discharge reaction type, with cylin-
der gates. We believe that this is the
highest head employing this type of turbine,
most of the high head plants using the jet
or impulse, peripheral bucket design
wheels. In order to withstand the unusual
pressure, the runners, the gates and all
parts susceptible to wear are made of
bronze, and everything is made extremely
heavy and has been specially designed for
this plant. The water enters the wheel
horizontally and discharges vertically
downward through a draft tube 14
feet in height. Each unit is equipped with a
Stilwell-Bierce and Smith-Vaile electric governor
of the Giessler design for controlling the speed.
On the outer end of the shatt is placed a 7%
ton steel fly wheel with an outboard bearing.
The combined influence of the enlarged receiver,
the relief valves and the heavy fly wheels is
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calculated to to water

hammer.

overcome any tendency

BLECTRICAL RBQUIPMENT.

The Royal Electric Co., of Montreal, designed and
planned the entire electrica! equipment, which marks a
long stride forward in the progress of electrical engi-
neering as applied to the transmission of energy. All
the clectrical machinery and apparatus were supplied by
that company, and ma~» factured at its shops at Mon-
treal, and in character und finish are examples ot Cana-

the instruments are made of ground glass and presenta
very attractive appearance. The exciter panel contains
the usual instruments for operating two shunt-wound
direct current machines in parallel, and also contains
the synchronizer, which is of the ordinary three lamp
type.

A special feature is the absence of generator fuses.
As the §.K.C. generators supplied were made especially
by the Royal Electric Company to withstand a heavy
overload it was considered sater to risk the strain upon

the generators due to a short circuit

Fi6. 4.—STORAGE RESHRVOIR NO. 2—LAKE GinsoN.

dian manufacture highly creditable. The generators,
illustrated in Fig. 6, are of their well-known S.K.C. in-
ductor type, generating two-phase current at 2,000
volts, running at 400 revolutions per minute. Each of
the two generators at present installed is of 1,000 k.w.
rated capacity. They are connected direct to the tur-
bine shaft by means of an insulated flexijble coupling
composed of two flanges with projecting pins, the alter-
nate pins being joined by sole leather links. The
generators rest on base frames of seasoned Georgia pine
to insulate them from the foundations. The inductars
of these machines weigh over twelve tons, which weight
runaing at such a high speed, requires most careful
workmanship. The entire absence of vibration and
general smoothness of operation is certainly crediiable
to the manufacturers.

The wires connecting the generators to the switch-
board are laid in conduits in

% rather than, by the blowing of gen-
erator fusecs, to cause the instant re-
moval of the entire load from the
water wheels.

Immediately back ot the switch-
board and taking up one end of the
building are located ten of 2 new
type of S.K.C. transfoymers, used
to raise the potential r7 ieved by the
generators to 22,500/ volts on the
transmission line, at which pressure
it is at present operated. These
transformers are arranged in bat-
teries of five, each transtormer hav-
ing a capacity of 200 k.w. They
are artificially cooled by means of
water pipes supplied directly from
the penstock, the pressure being re-
duced by means of throttle valves. The transformers are
encased in tanks made of steel boiler plate and rest direct-
ly on the concrete floor. The coils are wound in sec-
tions carefully insulated and separated by unusually
large air spaces, and the whole immersed in mineral-
seal oil.  This construction has been found to admirably
answer the purpose of this exceedingly high voltage,
each transformer being tested with a break down strain
of 30,000 volts before being installed.

A novel feature of the installation is the switchooards
which accompany cach transformer. They are of
specially se.ected white marble and contain two single
pole high voltage switches and one double pole 2,000
volt switch, the two high voltages being separated by a
marble barrier. The high voltage switches consist of a
flexible cable, having a screw plug sttached to one end
and a socket to the other, the socket neing attached to

the floor, which are covered
with iron griddles so that
they are accessible at any
point.

There are two exciters
of 3o k. w. capacity, each
driven by a separate turbine.
Each exciter is calculated
for supplying the full equip-
ment of four generators.
They are likewise directly
connected toc and insulated
from the turbines. A vig
of the exciter unit is shown
in Fig. 7.

The main switchboatd, as
shown in Fig. 8, is made
up of three white marble
panels, one for each genera-
tor and one for the exciters?
On the generator panels all
the connections are made on
the back of the board, there
being no terminals on the
face. The switches are of the S.K.C. slide quick
break type and are provided with automatic shutters
to prevent arcing. They are double throw, con-
necting to two separate sets of bus bars so
that the machines may be run on separate lines or in
parallel, according to the future requirements of the
service. Each generator panel contains a volt meter
with a double throw switch connected to both phases, an
ampere meter on each phase and a direct current ampere
meter in the field circuit of the generator, The cases of

A .
FiG. 5.—GENERAL VIEW OF Powkr Houst AND Pirr,

a hardwood pole four feet in length for sate handling.

The socket and the plug which it fits over are tipped

with non-arcing metal. By means of these specially
constructed switches the 22,500 volt circuit can readily
be opened. The low voltage switches are of the S.K.C.
slide quick break type on the back of the switch-
board. Each transformer is also equipped on both the
primary and secondary sides with enclosed non-arcing
fuses. The 22,500 volt wires inside the building are all
covered with a specially heavy ipsulation of rubber and
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are supported on porcelain line insulators on an over-
head rack, all being in pliin sight and easily accessible.

From the transformers, which are connected five in
parallel on cach phase, the circuit runs to the line ter-
minal board, consisting of four high voltage switches
similar to those placed on the transformer, except that
they have double terminals, in order that they may be
changed to cither of the two lines contemplated by the
company. Immediately above the line terminal board
is placed a speciaily constructed lightning arrester equip-
ment, composed of o S.K.C. non-arcing arresters with
their special appurtenances and connections.  From the
lightning arresters the wires pas. upwvard and out
through the wall of the building at a height about 30
teet from the floor.

THE TRANSMISSION LINE.

The high voltage wires are carried through the brick
wall forming the gable of the power house, by means of
lead encased rubber covered cable, protected by vitrified
pipe, the cable being kept clear of the pipe by wooden
bushings specially prepared in oil.  After passing overa
cross-arm  attached to the building, the Iead covered

The poles are all specially selected, with 8” tops and
not less than 335 feet in length. They are set go teet apart
and 6 feet deep in the earth. The height of the poles
varies with the contour of the ground, so as to keep the
wires as nearly horizontal as possible. o marshy
places a crib filled with stoae is built around the base of
the pole, and where the line crosses the Jordan river the
poles are placed in a cluster of piles specially driven tor
the purpose. On the top of the poles is run a galvan-
ized iron barb wire grounded at every pole by means of
an iron plate for lightning protection. Below the trans-
mission cross-arm i« placed a two-pin cross-arm carry-
ing the telephone circuit.

The telephone circuit is a complete metallic circuit of
No. 10 B. W. G. galvanized wire, transposed at every
fifth pole. This arrangement has been found to give
satistactory service with the heaviest currents yet passed
over the line.

The insulators were all carefully tested with a break-
down pressure of 60,000 volts, both at the factory and
again at Hamilton before being put up, with the satis-
factory result that not one has broken down, or pro-

F1G. 6.—INTERIOR OF POWER HOUSE, SHOWING GENERATORS.

cable is joined to the bare copper transmission wires, by
means of a long carefully made water-proof joint. This
special construction has proven entirely satisfactory.

From the power house the transmission line crosses
the Twelve Mile creck and runs up the hill opposite on
private property, to & concession road, thence along this
rcadway due north to the Grand Trunk Railway and
thea westward along the railroad right of way on an
almost perfectly straight line to the company’s step-
down statior at Hamilton, a total distance of a littie less
than 34 miles. The transmission wires are four in
number, and are No. 1 B. & S. medium drawn bare
copper.  They are all placed on one four pin cross-arm
3% x 347, spaced 187 apart, and are supported on
porcelain insulators of the Redlands type, supplied by
the Imperial Porcelain Co.  The pins are of special de-
sign, holding the insulator two inches higher from the
cross-arm than the standard practice.  This is to avo.d
trouble from heavy snow or sleet. The pins are of
yellow locust specially prepared in 0il and are tastened
into the cross-arm with a wooden pin instead of being
nailed, so as to use as little iron as possible.

duced the slightest trouble in the three months during
which the line has been in aperation, notwithstanding
the unusual rain and sleet storms during that period.

The construction of the pole line was executed by
Messrs. Lowe & Farrell, of Hamilton, the Cataract
Power Company sup;'ving the material. This work
has been executed in a very creditable manner.

TRANSFORMER SUB-STATION AT HAMILTON.

The company’s step-down station (see Fig g) is lo-
cated on Victoria avenue, immediately beside the Grand
Trunk Railway's right of way, about one mile within
the city limits. It is a neat structure, built of brick,
with a slate roof and specially designed for its purpose.
At this point the voltage is reduced to 2,000 volts, at
which pressure the current is distributed through the
city in four scparate circuits.

The line wires are carried through the brick walls of
the building in the same manner as at the power house.
There is the same arrangement of lightning arresters,
high voltage lines and two batteries of transformers.
The transformers, however, are arranged so as to be
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artificially cooled at times of heavy load by an air blast.

The transformers rest over an air duct in the floor and

are provide' with a ring of vertical air ducts passing up

through the oil.  The blast arrangement, which consists

of a No. 6 Sturtevant blower, dicect connected to an

S.K.C. two phase induction matot, delivers air directly
-

F1G. 7. —~GENERATOR SWITCHBOARD.

into this duct, which then passes upward through the
transformers.

In the transformer room is also placed the distribu-
tion switchboard, and, as at the power house, only halt
the ultimate capacity of the transformers has been in-
stalled, the building being designed to accommodate
two more batteries of five, similar to those already
placed, consisting of four panels each, containing two
ampere meters, two double pole double throw switches
and four duplex fuse blocks. From this distribution
switchboard incandescent lighting current is supplied
for the Hamilton Eiectric Light & Power Company, as
well as for motors on prem-
isesof customers throughout
the city. From the switch-
board the circuit wires pass
upward to a cupola in the
roof, at which point they are
joined to the distribution
circuits. The line supplying
the incandescent service is a
four-wire two-phase circuit,
but the circuits devoted ex-
ciusively to power are com-
posed of three wires only.
An inierior view of the
transformer station is pre-
sented in Fig. 10.

At the premises of the
Hamilton Electric Light &
Power Company is being in-
stalled a new circuit switch-
board, arranged to accom-
modate the old single phase
lighting circuits of this

company. Each circuit is
equipped with a double

throw switch in order that
the load may be divided with

a regulating transformer, so Fig. s

that the pressure  may

be controlled upon this point.  The old house-to-
house 1000 volt 10,000 alternation transtormers
have all been replaced by new S.K.C. 2000
volt 8c00 alternation transformers in larger units,

and the service all changed 1o this hiygher pressure in
order to reduce the losses and obtain better regulation.
In addition to supplying the Hamilton Electric Light

& Power Co.’s service, the Cataract Power Company
have already contracted tor a large amount of power for
operating factories of difterent kinds in the city.  They
expect within a short time to supply the various electric
railways in and about Hamilton and to replace many of
the steam engines in the various manubiacturing  estab-
lishments  with  electric
motors.

The plant has been in
practical operation for
several months, ard has
thoroughly demonstrated
the success of electrical
transmission at this high
voltage and long dis-
tance, which speaks well
for the carefulness in de-
signing and construction
of the woik.

The ofticers of the
company are: Hon. J.
M. Gibson, president ;
James Dixon, vice-presi-
dent; John Moodie,
treasurer ; John Patter-
son, secretary; H. R.
Leyden, general mana-
ger, the latter having
had gencral charge of
all  the construction
operations.  Portraits of
these gentlemen, as well
as of the other directors
of the company, will be found rlsewhere in this number.

FORMAL QPENING,

Although the plant above described had been in
operation for some time, it was not until Saturday,
November 12th, that the formal opening took place.
In response to the invitation of the Cataract Power
Company, some 200 persons, chiefly business men of
Hamilton, gathered at the Grand Trunk station in that
city, and were taken by special cars to St. Catharines,
where carriages were in waiting for conveyving the
guests to the] power, house, about three miles distant,

Hie VOLTAGE SWITCHROARD, STFP-Ur TRANCGTORMERS AND EXCITRRS,

Here an hour was spent in an inspection of the plant,
which was runnming at full speed, after which the visitors
were invited to partake of luncheon. Tables had been
acranged in the reserve space in the power house. A
sumptuous repast was served, and no evidence
was lacking that the hospitality of the diree-
tors of the company was fully appreciated. The
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closing down of the machinery signalled that some re-
marks were forthco.ning.  Hon. J. M. Gibson, in a few
words, expressed his pleasure at being accorded the
privilege of presiding upon an occasion which marked
the inauguration of so important an undertaking. He
announced a brief toast list, which elicited replies trom
Mayor Colquhoun, Ald. Carscallen, Messrs. A, T,

MONTREAL.

(Correspondence of Tug Caxaviax ELECYRICAT Niws )

The new theatre, ** Her Majesty's,” is now open, lit electrically
from Lacline power. The switchboard is of the standard Cush-
ing (Boston) type, somewhad similar to that of the Knickerbocker
Theatre, Now York., Dimmers are interlocking,

£.s winter approaches, Montreal abounds with

FiG, 9.—Sus StaTioN AT HamILTON.

Wood, M.P., T. H. Macpherson, M.P., John Stuart,
W. F. Maclean, M. P., Wm. Gibson, M. P., John
Moodie and others. Returning to Hamilton about 7
p-m., a visit was made to the transformer station,
where further speech-making was indulged in.

Mr. James G. Pennycuick, of Toronto, has invented a glass
condun for the conveying of clectricity without material loss of
p\)\\‘cr.

Ne. H. H. Pratt, Superintendent of Construction for the Central
Counstruction Company, Buffulo, N.Y., was recemly in Toromo
and called at 1he office of the ELECTRICAL NEWS.  Mr. Pratt in-
forins us that his company arc eagaged in power plant construc-
tion, including water, stcam and clectric, and that it is the pur-
pose to yive greater attention to Canadian busiress.

Mr. J. J. Wright, manager of
the Toronto Electric Light Co.,
recently visited Fenclon Fally,
Ont., tor the purpose of obtain-
ing data upon which to base &
report regarding the practica-
hiluy of the proposal for the
teansmission of electric energy
for light and power to Lindaay.
Mr. Wright was cngaged by
wentlemen who have been asked
o prutade the apital necessary
to carry out the scheme.

IThe annaual statement of the
Montreal Street Railway Com.
paoy, for th~ vear cnding Sep-
tember joth, 1895, has been sub-
matted 1o the sharcholder~s. It
shows et profics of $601,504 18,
as con.pared with $307.833 6o for
the previons  year.  This s
cquivalent 10 an carminy power
of 13 . unacapial of §3,700,000.
After payving a dividend of 10/,
138,000 was carricd 1o rest ac-
count.  The rolling stock was
mereased dunog the year by the
addition of 22 closed motor cars
and 60 open motor cars, all
constructed  in the company’s
shops,  There are alvo under
construction at the present time 115 cars for next summer's
traflic, 1ogether with 10 sweepers.  The cost of road and equip-
meat construction thus far has been $2,901,959.38, and of equip-
ment §2,093,001.45.

Mr. R. C. C. Tremaine, B.A. Sc., of the Excter Electric Light
and Power Co.. 1in remitting subscription to the ELECTRICAL NEWS,
writes 1 ' | am glad you continuc it, both on my own account and
that of my awen, who take great interest in its practical articles.”

] the electric belt fiend and similar ‘ parasites.”
Such articles, of course, prevent everything from
consumption to broken limbs. The fools of this
city arc not all dead yet apparently, as the in-
dustry is evidently in a healthy (?) condition.

The Merchants' Cotton Co. are equipping
their new wing clectrically with 1,000 lights, 23
station watchmaans' detectors, and some private
‘phones. The work is in the hands of the Mon-
treal Electric Co., who aure using Crocker-Wheeler
generator and Eco Magneto watchman's de-
tector in their contract.

W. C. McDonald has agaln been McGill's
benefactor in putting his hatd in his.pocket for
new electrical apparatus. “This will be greatly
appreciated by the new professor of clectrical
engincering, for although the present laboratory
is fitted with good apjaratus, yet it cannot be
classed as up-to-date by any means.

It is with regret that we learn of the departure
of Mr. Gonzenbach, of the engineering staff of
the Royal Electric Co. He goes to take a posi-
tion with the Westinghouse Co. at Pitisburg,
where we have no doubt his sterling qualities will
commend him. He left nurmnecrous friends here,
and was well liked by the trade.

At the bail lately given by Mrs. Meighen, 140 Drummond street
(formerly the residence of Lord Mount-Stephen), an unique effect
of lighting the main staircase and kall was produced with reflcct-
ors placed outside of the stained glass windows and ornamental
skylight.  As the art glass was exceedingly handsome, and the
lights not spared, the effect was excellent. The job appears to
be in {or all time, as the rubber lead encased wire is laid firmly
outside the house on the limestone, and does not make an un-
sightly picce of work cither, as the lead makes a fairly good
match as regards color to the stonc.

That the Electric Strect Railway has benefitted Montreal to a
great extent cannot be denicd, yet some of their arrangemeats, to

FiG. 10. —SUB-STATION DISTRIBUTING BOARD.

thosc not initiated into their official mysteries, arc hard 10 explain,
viz.: The Windsor and St. Lawrence route is apparently the most
paying one, and its patrons the most dangerous “‘kickers™ if they
should be put to it, and yect cvery cvening cars loaded to the
muzzle procced out St. Catharine street west from down-town,
whereas this very traffic could easily berelieved by a few cars run
vut St. James street west and up the Guy street line, which latter is
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not used to any grreat extent, and will not be uatil the government
give permission to cross the bridge at Seigneurs street.

The system of supplying current 1o several installations from
one large transformer, although economical from the power com-
pany’s poat of view, can bardly be called a ' good thing ™ just
yet.  Several houses are wired as per old underwriters’ rules, and
have no main cut-out ; possibly among some of these stands one
‘ up-to-date,” yet by being connected with afore-mentioned ones
(possibly grounded) the modern installation partakes of the faults
of the old pnes.  As to the installations without main cut-out,
what would happen were a short circuit to occur on their interior
mains ?

MCGILL UNIVERSITY NOTES.

Prof. Owens, head of the electrical department of McGill Uni-
versity, accompanied by the students of the Department, visited
Puterborough on the 2nd inst. for the purpose of inspecting the
extensive workshops of the Canadian General Electric Company
at that place.

Mr, Insull, president of the Chicago Edison Companv, has con-
sented to deliver a lecture to the students of the Electrical Depart-
ment of McGill University about the middle of February. [ am
not able at present to give your readers the title of the lecture or
the exact date of its delivery, but hope to do so later on.

The authorities of McGill University propose to substitute for
the degree of B.A.Sc. {Bachelor of Applied Science) that of B.Sc.
(Bachelor of Science), as being one more readily understood by
the public. The Gazette remarks that the dropping of the word
‘¢ applied  will also take away the opportunity now afforded (and
not altogether neglected) for hostile critics to represent the train.
ing in this faculty as merely technical. While the faculty prides
itself on tuming out professional men as competent as college
training can make them, the teaching is scientific in spirit through-
out, and is founded on « basis of pure science which takes up a
large part of the course.

AN ELECTRICIAN'S LUCK.

A well-known eledtrician of this city is now the possessor of a
gold-headed cane, which came into his keeping in a most peculiar
manner. While visiting the Toronto Industrinl Exhibition last
autumn, he got into the midst of a crowd who well-nigh squeezed
cach others’ life out in an attempt to gain entrance to the grand
stand. When the Montrealer emerged from the crush, he was not
only surprised to find his bones intact, but also that somebody had
come out of the scrimmage minus n gold-headed cane, which, in
the absence of its owner, he felt free to appropriate.

ELECTRIC_TRACTION ON STEEU RAILS.

ALTHOUGH scveral more or Jess important works have already
been published under the above title, so far none have treated ex-
haustively the subject of electric traction as a topic by itself; all
have neglected it for the fuller treatment of the widely different
questions of encrgy and distribution to the rolling cars.  Many
engineers, therefore, who are not satisfied with superficial notions
on the subject, complain at not finding, in technical works pur-
portng to deal with the matier, sufficient data touching the con-
ditions to be realized so far as clectric motors and rolling stock
are concemed.

The recent treatise on ** Electric Traction on Rails,” by Andre
Blonde! and Paul Dubots, 1s intended to fill this want in the elee-
trical literature.  In thisat has succeeded remarkably, covering
the ficld broadly, not only as to the varietv of subjects dealt with,
but as to the manner in which the different aspects oi cach par-
ticular subject or development s treated.

This work has been conceved in two main divisions, treating
respectively (1) of the rolling stock and appliances in all asses
of service, and (2) of the technical discussions of traction proper.
The authors have added, as natural complements of the subject,
a practical study of the track in the fint part, and a carcful
exposition of the several methods of braking in the sccond, not
only from a mechianical, but also an cconomical point of view.
Two important appendices attached to the first volume treat
respectively of the various costs and running expenscs, and of
the private and public precautions of safety. Numcrous indexes
added to the second volume give valuable information on specifi-
cations, designs of motors and other appliances.

Mr. Georgge H. Cooper, of Oakville, Ont., in remitting his
subscription to the ELECTRICAL NEW'S, writes; **1find it onc o
te best mechanical magazines that I have ever read.”

CANADIAN ELECTRICAL STUDENTS'
COMPETITION.

Tue publishers of the Caxabpiax ELectrical News
hereby offer a fivst and second prize of $15 and $10 re-
spectively for the best thesis submitted by an under-
graduate of a Canadian university on any one of the
following subjects, viz.:

1. **The Magnetic Circuit of Dynamos.”

2. * The Incandescent Electric Lamp."”

3- ‘“* The Electric Meter.”

4. ** The Relative Advantages of Low and High Fre-
quency in an Alternating Electric Lighting Plant.”

5. ‘**A Concise Description of a Method of Testing
Transformers for Efficiency at Various Loads, both as
Regards Regulation and Coal Loss."

6. ** Comparison between ’I"\\'c and Three Phase In-
stallations for the Long Distance Transmission of
Power.”

It is required that each thesis submitted in this com-
petition shall consist of not less than 35,000 nor more
than 6,000 words, and shall be written in the third
person, and typesvritten for publication on one side only
of fuolscap paper.

To admit of a fair comparison of the merits of the
theses which may be submitted, keeping in view variety
of subjects, a system of marks will be employed such as
is generally used in coilege examinations, and with
which the competitors in this competition are familiar.
These marks will be allotted under three heads, viz.:

1. Subject Matter.

2, Arrangement.

3. English.

Taking 100 as the combined total, the maximum and

minimum marks for each of the above classifications
will be as follows :
Maximum. .\linimu;n.
50 . iieiiea.. Subject Matter .. ... ... 23
25 .. . «... Arrangement. ... .. 15 '
25 b o English ..... e e 15

If any of the theses submitted should not be entitled
to receive the minimum of marks as above, they will be
entirely rejected.

There are three sources from which competitors must
draw their subject matter, viz., books, periodicals and
floating literature, personal or private channels. In
judging of the subject matter, the following relative

values will be attached to the above mentioned sources
of information :
(@) Books........ ... oo Ll ... 10
{b) Periodicals and tloating literature.......... 20
{c) Personal or private somces..... ... . 20
30

Where extracts are used, their source and names of
authors should be clearly given.

Where diagrams are required to illustrate the text,
they should be drawn with pen aad perfectly black ink
on pure white drawing paper, bristol board or tracing
Iinen, and in such manner as to admit of their reproduc-
tion to a small scale.

Each thesis shall be submitted by motto only, and
shall be accompanied by the name of the author enclosed
in a sealed envelope bearing the same motto.  This en-
velope will remain sealed in the hands of the publishers
until the competition shall have been decided.

Theses submitted in this competition must reach the
C. H. Mortimer Publishing Company of Toronto,
Limited, Toronto, Ont., publishers of the Erecrrican
NEws, before the first day of October, 18g9.

A competent judge has been chosen to decide the
competition in accordance with the method ecxplained
above. This gentleman, whose name will be givenata
later date, will no doubt be acceptable to all concerned.

The result will be published as soon as possible after
the closc of the competition.

The publishers of the Eiectricat News reserve the
right to publish such of the theses submitted as in their
judgment may appear to be desirable for that purpose.
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\ice Preudent, B COLPITT., City Elecinaan, . - Halifax, N. S,
Secretary-Treasurer, ] 1 \\'INFI".I.D. Local Manager Nova

Scotta Telephone Co . . . New Gla gow, N.S.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Preudent W F CHAPMAN,
Vice-Preudent, R. C. PETTIGREW,
Secretary, ] G RORFRTSON, -
Treasurer, G C. MOORING.,
Conductor, WII LIAV HFAR Peexden, Ont.
Por Keeper, JOUN WENDELL Waierloo, Ont.
TORONTUO HRANUH NO 1 Mectciat and 3rd Wedneday cach month in
Fogmeers MHall, 61 Victona streer. Chatles Moveley, Preudent: H. E. Terry,
Vave Preudent ; J. W, Man, Recuwrding Secretan.
TORONTO BRANCH NO 3 —Preadent, jobn Diron: Vice-Preddent, Jabn
§ Venalles . Rewwnding Sectetary, Thon Grahani, s70 King «tre ¢ west.
MONTREAL BRRANCH NO ».--Mecte astand 3rd Thunday each month, in
Engineens’ Hall, 1862 Craig street. Prewdent, oo Hunt ;) 1t Vice-Preudent,
W Ware: snd Vice-Preudent, J . Robetisan i Searetary, Heary Wilson @
Treasurer. Thwm. Ryan
ST LAURENT BRANCH NO. 2.—Mects every Monday evening at 43 Boace-
crurs street, Montreal. R, Drouin, Pressdent; Alfredd {atour, Searetary, Delisle
ateet, St Cunedvmde
RRANDON, MAN., BRANCH NO. 1.—Meets 111 2nd and Friday cach month
in Cav Hall AL R Crawford, rendent ;) Anthur Fleming, Secretary.
HAMILTON RRANCH NO. 3.—-Mecets 132 and 3rd Tuesday cach month in
Macaree s tall  Wm Noerisy, President ; G Mackie, Vice-Prexident ; Jos ron-
side, Renonting Sevretary, Marlland St

Brockvilie, Ont.
Hamalton, Ont.
Montreal Que.
Toronto, Qnt.

. STRATFORD BRANCR NO. 3.- John Hoy, President; Samuel H. Weir,
Secretary.

BRANTFORD BRANCH NO. 4.—Meets 2nd and qth Fiidny each month,
Arthur Amnes, President: T Pignm, Vice-President ; 0. 5. Mesnl), Brantford Car.
riags Co., Secretary.

LONDON BRANCH NO. s.—Mcets on the first and third Thussday in each
month in Sherwood Hall.  Duncan McKinley, President; Witliam Blythe, Vice
Predident; W Allan, Secretary.

GUELPH BRANCH NO. 6.—Meets 15t and 3rd Wednesday each month at
.30 m. M. Gur}-, l'reuq:m; Thov Anderson Vice-President; H. Flewelling,

o -Secretary ; P. Ryan, Fin.-Secretary ; Treasuter, C. F. Jordan.

OTTAWA BRANCH NO. 7.~Mect every seccond and fourth Saturday in each
mouth, in Horbndge's hall, Rudeau street ; Frank Roliert, President 3 T, (. Johnson,
Sccretary.

DRESDEN BRANCH NO. 8.—~Mects 15t and Thursday in each month. Thos.
Steeper, Secretary.

BERLIN "R:\NC[! NO. g.~Mccts every Friday evening. G. Steinmetz,
President; J. Heyd, Vice-President; W. J. Rhodes, Secretary, Berlin, Ont.

KINGSTON BRANCH NO. 10.—Meets 15t and 3rd Thursday in each month in
Fraser Hall, King street, at 8 p.m. President, F." S B z'i(‘el’ ident, C.
Asselstine ; Secretary, J. L. O,

The Long Distance VVE present to our readers in this issue
Transmission Plantof a description, with numerous illustra-
the Cataract PowerCo. : 5ns, of the Cataract Power Company's
plant for the transmission of electrical energy from a
point near St. Catharines to the city of Hamilton, a
distance of thirty-four miles. The successful completion
of this undertaking marks an important point in the
progress of electrical development, not only in Canada,
but throughout the world, inasmuch as the generating
plant is unique in many features, Itis not known tiat
turbines are operating elsewhere under so high a head,
nor is it believed that current is being transmitted in
daily service at so high a pressure. Again, this is pre-
sumed to be the longest distance transmission of elec-
trical energy for power purposes in North America east
of the Rocky Mountains. On the Pacific coast, where
the highest price must be paid for coal, long distance
transmission of power is a problem much less difficult of
solution. The projectors of this enterprise had to com-
pete with local steam plants using coal costing less than
$3 per ton. It was perhaps natural that, in connection
with a problem involving so many experimental features,
the original promoters should first have applied to the
best known foreign engineers and manufacturers for
advice as to the practicability of the scheme both from
an engineering and commercial point of view. It was
less natural that they should have been oBliged to fall
back on the resources of Canadian engineers and manu-
facturers It is, however, cause for the highest grati-
fication that these have proved themselves equal to the
emergeacy, and that the credit of successful achieve-
ment in so important an undertaking belongs to Canada.
The inference is clear that we have the men and the
means to carry out the most difficult undertakings,
and that until these have failed we should not go
abroad for assistance. It is understood that the com-
pany’s foreign advisers did not see their way clear to
employ so high a voltage, owing to which fact the cost
ot copper was prohibitive. After careful consideration,
Mr. Kammerer, the company'’s Canadian electrical ad-
viser, working in conjunction with the Royal Electric
Company, decided that a pressure of from 20,000 to
30,000 volts might with advantage be employed. The
large saving thus cffected in cost of copper went far to-
wards insuring the commercial success of the undertak-
ing. Itis gratifying to learn that the company are not
experiencing the heavy loss in their transmission lines
which it was predicted would result from the use of high
pressure over wires of small cross-section. Another
important requisite to the commercial success of the en-
terprise was that the electrical machinery should be of
the most cfficient type. This requirement has been
successfully met by the Royal Electric Company, of
Montreal, with their S.K.C. system. Much credit is due
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to Mr, John Patterson, in whose mind the scheme found
its inception, and to the gentlemen whose portraits
appear in this number as officers and directors of the
company. These gentlemen pluckily stood by the en-
terprise through a period of much uncertainty and many
discouragements. We join with all true Canadians in
the wish that its future success will bring them ample
reward. The fact that the Hamilton Electric Light and
Power Company, and many other large users of power
in Hamilton, have shut down their stecam plants and
contracted with the company for their power supply,
seems to show that in this instance at least the steam
engine has been outdone.

THEe business of a lighting company is
to furnish light, and not current, as
appears to be the view of some. True,
the bills are made out for so much current and not for
so much light, but there are two parties to the bargain,
and a continuance of the arrangement is dependent
upon the satisfaction of both. The customer in ex-
change for his money, which has a pretty definite value,
receives light which even in the laboratory is diffi-
cult of measurement, and he determines its value by
comparison merely. If another premises is better lighted
or one portion of his own lighting is better than
another, or if his lamps are sometimes at normal
candle power and sometimes above, he will use the
better illumination as the standard, and any decrease is
resented, even when it is just what he is paying for.
The success of the company in the customer’s eyes is
measured by the brightness of the illumination given by
the lamp, and this illumination is dependent not only
upon the lamp itselt, but upon its placing. To achieve
the best results the illumination should vary as little as
possible, as a continually dim light is less commented
upon than if it be alternately bright and dim. This
regularity is to be secured not only by a proper voltage
regulation, but by choosing lamps which maintain their
initial candle power as nearly as possible throughout
their life. A poorlamp at start may have the same
light-giving efficiency as a better one, or may even have
a higher candle power for the same consumption, but
its average efficiency throughout its life may be lower.
Further, the lamp which gives the highest efficiency
averaged throughout its life may not be as satisfactory
as one of lower average, for many lamps are on the
market which increase considerably in candle power
during the first few hours of life and decrease thereafter
rapidly, and the customer complains that the high
illuminatiorr to which he has grown accustomed is not
maintained. Of two lamps which commence life with
an effective candle power of sixteen, one may rise to
eighteen and then fall to twelve, while the other may
decrease in a regular way from sixteen to twelve, and
the latter will be the more satisfactory on account of its
uniformity in spite of the fact that the total light given
out is less during its life. Also, in replacing some of
the lamps in an installation the contrast between the
old and the new will be less marked in the latter case.

Centra)l Station Man-
agement.

The rating of lamps at so many watts per candle at
start is only tolerable when recognized as being not an
indication of light-giving efficiency, but us a rating, for
in the course of its life a lamp which begins with a con-
sumption of 3.1 will increase to 3.5 or to 4 watts per
candle—not, mark you, by the increase of current or of
watts, but by the decrease of the light given out

through changes which affect the light-giving efliciency
of the filament and the smutting of the globe. Again,
a rating to be of use must be understood to refer to the
illumination given out at a specified voltage, as the
same lamp may have any consumption per candle power
according to the voltage at which it operates. For
instance, a 104 volt lamp which gives 16 c.p. with 4
watts per candle, if raised to 108 volts will give about
20 c.p. with 3.5 watts consumption, and if the voltage
be raised still further to 112 will give about 235 c.p., or
one c.p. per 3.1 watts, It is to be noted, however,
that this increase in efficiency is obtained at the expense
of the life of the lamp. The essential difference between
a low and a high efficiency lamp is that the latter is run
at a higher incandescence, and in consequence its life is
shortened. It will, however, appear to be giving more
light than the former at the same c.p., thus illustrating
the fact that the eye is a poor photometer. In conse-
quence of its higher incandescence, the bigh efficiency
lamp is unable to maintain a commercially useful length
of life under conditions of variation of voltage, and
where they are used the regulation must be correspond-
ingly improved. A 3.1 lamp may be satisfactory where
the regulation is within 27/, while for a 4% regulation
it will be necessary to use 3.5 watt lamps, and for 6¥
variations a4 4 watt consumption or higher will be
advisable. It will be seen, therefore, that without great
sacrifice of life a great saving in consumption may be
made by the use of higher efliciency lamps, which is
made possible by better regulation. This will be to the
benefit both of the customer and the station, for the
former will have decreased lighting bills, while the latter
will be able to increase its output without extra cost for
either new plant or running charges of the present.
These are benefits which will appeal to every manager,
and he naturally asks what price there is to pay for the
better regulation which is responsible for this increased
efficiency. The price in most cases is not large; it
involves apparatus for indicating in the station the
state of things at the lamp and the proper lay-out of
feeders and distributing mains, and close attention in
the station to the regulation. Many stations have
pienty of copper in place, but not in the proper place,
and an intelligent study of the existing conditions will
indicate where that copper should be located. Having
arranged the circuits intelligently, the station attendant
is kept in touch with the voltage at the lamps by means
of pressure wires to the ceatres of distribution or by
means of a compensating volt meter adjusted to the
feeder drops. If in addition a recording volt meter be
used at the distributing centre, the manager is in a
position to check the attendant and the chain is complete.

. The above remarks arz of more interest to the steam
station manager where running costs are higher and
speed regulation better than in water power stations,
but only in degree, not in kind, as he will push lamp
efficiency higher than would be advisable in the latter
case to save coal at the expense of the small loss due
to the shorter life of the lamp. To sum up, a large
saving of energy, which is costing you money, may be
made by keeping your voltage as coastant as possible
and using lamps of an efficiency to correspond, and by
a simple system of testing the lamps to ascertain that
those you purchase maintain their candle power as
nearly as may be possible about their initial during the
period of their life.
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TWELFTH ANNUAL BANQUET OF
STATIONARY ENGINEERS.

Tuavksaivise Eve is awaited with some eagerness
by the enginecers of Toronto, as it has become
synonomous with a general hand-shaking and feasting
of the members of Toronto No. 1, C.A.S.E., and their
friends. This year the invitations announced that the
dinner would take plaice at the Walker House. The
accommodation there provided, coupled with the un-
ceasing effort of the dinner committee, fully maintained
the reputation of Toronto No. 1 in the direction of pro-
viding social entertainment. Four tables, nicely
decorated, had been provided, two extending length-
wise of the large dining hall and one across each end.
These, however, were found iasufficient for the large
number of persons present, and a fifth table had to be
arranged in the centre.  The duties of chairman were
performed in a most efficient manner by Mr. Charles
Moseley, president of the assuciation. Among those
present, there were noticed the following :

Mayor Shaw ; Ald. S. H. Woods ; C. H. Rust, city engineer;
Prof. Galbraith, principal School of Practical Science; A. G.
Hoiwood, secretary Toronto Technical School; Alex. Fraser,
secretary Boiler Inspection and Insurance Co.i A, E. Edkins,
ispector Boiler Inspedtion and Insurance Co.; J. S. McKay,
traveller Robb Engincering Co.: George Andervon, manager
Royal Oil Co.; James McLaughlin, traveller Queen City Oil Co.:
William Sutton, manager Wwm. Sutton Compound Co.; C. L.
Weeks, General Engineering Co.; Al M. Wickens, chief engineer
parlinment buildings ; James Sinclair, manager Eureka Mineral
Wool Ca.;: E. G. Fowler, boiler inspector; Geo. Grant, George
Geant & Co., oil merchants; W. G. Blackgrove, inspector Boiler
Inspection and Insurance Co.; George Clapperton, Bennctt &
Wright Co.; F. H. Powers, traveller Vacuum Oil Co.; James
Litster, manager Pure Gold Manufacturing Co.: Wilson Phillips,
late mechamcal superintendent T. Eaton Co.; R. C. Pettigrew,
executive vice-president, Hamilton : George Mackie, Robert
Mackic and J. Ironsides, Hamiiton; Joha Huckley, Waterloo
branch ; G. C. Mooring, chief engincer Methodist Book Room;
E. J. Philip, chief engincer T. Eaton Co.; John Dixon, engineer
new city hali; W, J. Webb, engincer Lawlor estate building ; H.
E. Terry, engincer R. G, McLean 5 J. W, Marr, engincer Metro-
politan Railway Company ; James Hugygett, chief »agincer Free-
hold Loan building ; Joha Fox, engineer O'Keffe Prewing Com-
pany: J. G. Bain, engincer Toronto waterworks; 1. Eversfield,
engincer Toronto University ; George Thompson, engincer T.
Eaton Co.: W. Bourne. Toronto Electric Light Co.

The menu was all that could be desired, and after
the appetites of the guests had been appeased, some
opening remarks were made by the chairman. After
welcoming the guests, Mr. Moseley reterred to the
progress which the Stationary Engineers’ Association
had made. The various reports of the officers and the
unanimous good feeling which prevailed among the
members was, he said, a source of congratulation.
The present condition of affairs demonstrated the
ability of those who had preceded him in office. The
opportunities afforded the memlers of the association
of improving themselves in the various branches of
engineering were cach year becoming more extended,
and those opportunities, united with tenacity of purpose,
would no doubt result in greater advancement in the
future, so that each might extend his sphere of useful-
ness to the betterment of the condition of his fellow-
men.

After the singing of the National Anthem, the chair-
man proposed the toast of ** Toronto, Our City,” coup-
ling therewith the names of Mayor Shaw and Ald.
Woods. In replying, Mayor Shaw congratulated the
association upon the large number present, which, he
thought, was onc of the strongest evidences of pros-

perity. He referred to the encouragement which was
being given to manufacturing industries, to the deepen-
ing of the canals, and to the improvements to Toronto
harbor, expressing the hope that at an early date ocean
vessels would come as far as Toronto. He understood
that the engineers were endeavoring to secure a license
law from the Ontario government, so that no man
would be allowed to take charge of an engine unless he
held a certificate of competency. Incompetency, he
said, not only endangered the lives of those having
charge of an engire, but life in general. His remarks
were greeted with applause. Ald. Woods, being
called upon, expressed feclings much in sympathy with
the engineers. He was in favor of organized labor,
and it had been a great pleasure to him to have been of
some service during the past year to one or two mem-
bers of the association.

Following came the toast of *‘ Canada, Our Home.”
Mr. George Anderson, manager of the Royal Oil Com-
pany, in responding, stated his belief that we had
entered on an era of prosperity in Canada which would
continue for many years. He hoped to see the number
of chimney stacks doubled in this country, and pointed
to the wonderful agricultural, industrial and mining
development. He deprecated strikes, and was pleased
that the Canadian Association of Stationary Engineers
was an educational society, as undoubtedly there was
room for mechanical improvement. Mr. Anderson
concluded by telling some humorous stories, and was
followed by Mr. A. M. Wickens, who referred to the
question of elevators for the new city hall, stating that
he was such a thorough Canadian that he would not
purchase American clevators. We had a number of
things in Canada to be proud of, and Canada shouid
also be proud of the C.A.S.E., as it had established the
Toronto Technical School. Engineers were getting a
greater salary to-day as a result of their connection
with the association. They had become more valuable
to their employers.

With the toast of **The Manufacturers™ were coupled
the names of Mr. C. L. Weeks, of the General Engi-
neering Company, Mr. James M. Sinclair, of the Eurcka
Mineral Wool Company, and Mr. James McLaughlin,
of the Queen City Oil Company. Mr. Weeks said that
when we left school we had only learned how to study;
then it was a question of application. He referred to
the necessity of efficient employees. In their manufac-
turing business two forms of competition had been ex-
perienced. One of these was the cutting of prices below
the point where good machinery could be produced ;
the other was infringement of patent rights. In this
connection the speaker incidentally referred to the suit
now pending between the General Engineering Company
of Canada and the American Stoker Company. The
latter, he said, had infringed upon their patents in re-
spect to mechanical stokers. Mr. Sinclair made a few
pointed remarks, stating that many of the factories in
Toronto were working day and night. The increase of
factories would necessarily result in the employment of
a larger nv.nber of engineers. Mr. McLaughlin, re-
sponding to the same toast, said that trade and com-
merce had lifted up the human family to its present
eminence. The story of the growth of manufacturing
was not alone the story of freedom, but the reccrd of
civilization, and the best evidence of freedom and well
doing was the ring of the anvil and the hum of the
wheels of industry. ‘The manufacturers, by thelir skill,
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bave given cheaper and better products and added to
the material welfare of the people. Canada certainly
possessed advantages from her abundance of iron,
copper, coal, nickel, lumber, and minerals of all kinds,
but one disadvantage was the small population, scattered
over such a vast country, 3,600 niiles from east to west
and 1,400 miles from north to south. He believed that
a prosperous manufacturing industry in Canada could
only be established by cultivating the markets of the
world at large and by developing the agriculture of the
country. Within the last few years an acceptable
change had placed Canadian manufacturers on a fair
footing with those of other countries. An opinion pre-
vailed until recently that home-made goods were not
equal to those imported, but to-day the products of
Canadian manufactories were beginning to be appre-
ciated, and in the markets of Europe they were taken in
preterence to goods of a similar kind from other coun-
tries. Touching briefly upon the oil industry, Mr. Mc-
Laughlin said that all were aware of the great difficulty
there had been heretofore to obtain a good oil, either
illuminating or lubricating, manufactured from Canadian
crude material. To-day the oil manufactured at the
Sarnia refinery defied competition either in illuminating,
lubricating, or other fine products of petroleum. The
Queen City Oil Company, which he represented, had
recently expended a very large sum of money in the
erection of a thoroughly equipped refinery at Sarnia,
which he believed was one of the best on the American
continent. Other Canadian manufactories had also
demonstrated their capabilities. Figures were given
showing our imports and exports. In 1888 we exported
manufactured goods to the value of $4,161,282; in
1897, $9,522,014. In 1895 our total imports of all
kinds were $t10,781,682, and our exports $113,638,803.
In 1896 our imports were $118,011,508 and our exports
$121,013,852. In 1897 our imports were $119,218,609
and our exports $137,950,253, or $18,741,644 more than
we imported, which was $16,000,000 in excess of the
previous year and $27,000,000 in excess of the fiscal year
94-95. Therefore, he thought we had every reason to
congratulate ourselves on our prosperity, our country
and our manufactories.

Prof. Galbraith, principal of the School of Practical
Science, and Mr. A. G. Horwood, of the Technical
School, responded to the toast of * Our Educational
Interests.” The former stated that this year the attend-
ance at the School of Science and the Technical School
was larger than ever before. He was fully convinced
that the C.A.S.E. were following the right course in en-
couraging education. They were justified in using
every means to improve their position. He referred to
the proposal to bring Niagara power to Toronto, point-
ing out that it would not be in the interests of engineers,
and humorously alluded to the proposal of Mr. Nicolas
Tesla to transmit power without wires from Niagara
Falls to New York, and even to the European continent.
Mr. Horwood pointed out the relation between technical
schools and the manufacturers. The British manufac-
turers found that Germany was cap*uring their trade,
so the British government established techaical schools
after the policy of Germany, and now they were getting
their trade back again.

The toast of ¢‘ The Executive” was next proposed,
Messrs. E. J. Phillip and A. E. Edkins, past presidents,
R. C. Pettigrew, vice-president, and Geo. C. Mooring,
treasurer, responding. Coupled with the toast of

‘‘Sister Societies” were the names of Messrs. John Dixon,
president Toronto No. 18, G. Mackie, vice-president of the
Hamilton association, and John Huckley, of the Water-
loo branch. Euach of these gentlemen spoke briefly.
Mr. Dixon thought that the association should take
some steps to provide for aged members of the associa-
tion. The toast of **The Press” was responded to by
Mr. S. J. Robertson, of the Canadian Engineer, and
Mr. T. S. Young, of the Ergcrricar News anp En-
GINEERING JOURNAL. At this juncture Mr. Mackie pro-
posed the toast of ““Toronto, No. 1,” which brought
forth a reply from the president, Mr. Charles Moseley.
Mr. Moseley said that the association had been of great
benefit to him personally, having assisted him in an
educational way. The object of the association in
earlier years had been to lay a good foundation, and
to-day they possessed a good library, hall, and every
necessary accommodation. The toast list being con-
cluded, the dinner was brought to a close by the singing
of ¢ Auld Lang Syne.” The following gentlemen fur-
nished the evening's musical programme : Messrs, W,
G. Blackgrove, Bert Harvey, J. Litster, James Fax,
Geo. W. Grant, W. H. Banfield, and E. Fisher, the
latter acting as accompanist.

The dinner committee consisted of : J. Marr, chair-
man ; George Thompson, secretary ; George Mooring,
treasurer ; A. M. Wickens, ]J. Bannan, Albert Slute,
W. C. Tait and j. G. Bain.

BARE WIRES AND ALTERNATING CURRENTS.

THE following letter from the city electrician of Win-
nipeg, Man., explains itself :

WiNNeeG, October 3, 1898,
MR. F. M. Morsg,
Secretary Winnipeg Electric Street Railway Company.

DEAR SiR,—! understand that it is the intention of the Winnipeg
Electric Street Raitway Company, operating the North-West
Electric Company, to use the network of bare wires, forming the
mains of the distribating' system in councction with their proposed
new system to be instalfed some time during the coming winter.

1 further understand that it is the intention of the Winnipeg
Electric Street Railway Company to employ on the aforesaid bare
wires ‘* alternating currents,” using the maius as a three-wire
secondary network, fed from transtormers, the primaries of which,
I understand, will have a difference of potential of somethiny over
2,000 volts.

{ cunsider that the above system, using bare overhead wires in
the streets of this city, will be highly dangerous, both to tife and
property, Itis a well-known fact that the insuligion in trans-
formers frequently breaks down, thus placing the secondaries in
direct conunection with the primarics; should this take place there
will be a pressure of 2,000 volts between the sccondary wires and
the ground, forming a shart circuit as soon as another ground is
caused on the opposite side of the alternating circuit.  Should this
take place in even onc transformer, the whole bare wire system,
extending over miles of streets aad connected 1o hundreds of private
premises, would be thas affected.

This proposed system being thus radically different from that for
which the city council authorized the use of bare wires, viz., the
Edison direct current system, leads me to unhesitatingly condemn
this proposed system of distribution for electric lighting in this city.

At the time of installing the North-West Eleciric Company’s
system, the representation was made as to the voltage of the
direct current to be used, not to exceed 220 volts, and further that
there would be a protection with guard wires on cach side.  This
latter element of safety, 1 find, has not been provided.

I desire at this time to call attention to the matter so as to obviate
extra expense being caused you, as I certainly would have 1o
object to the system proposed to be used, or, to usc other words,
to the use which is proposed to be made of the bare wires of the
North-West Electric Company’s system.

Yours truly,
(Sgd.) F. A. CAMBRIDGE,
City Electrician.
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MESSRS. NESS, McLAREN &
BATE, MONTREAL.

I will be remembered that last
spring the factory of Messrs.
Ness, McLaren & Bate, at 749
Craig street, Montreal, was ser-
jously damaged by fire, necessi-
tating their removal to new quar-
ters. These were found at the
corner of Craig and Seigneurs
street.  In their new premises
they put in a complete plant
of special tools and machinery for
the manufacture of telephones,
telegraph instruments, annunciut-
ors, switchboards, fire alarm ap-
paratus and clectrical supplies of
various kinds, and they now
have one of the best equipped
and most modern factories in
Canada. A view of their prem-
ises is presented on this page,
and on the following pages will
be found glimpses of the interior
of their factory, office and show
rooms.

Messrs. Ness, McLaren & Bate
advise us that at the present time
they are busy n every depart-
ment, and doing almost
double the volume of business
which they were one year ago.
Among their staff of employees
there are a large number of ex-
perts, and the goods turned out are considered standard,
it being the aim to make only the best quality.

are

STEAM BOILERS AND FROST.

AMONG the enemies which threaten the destruction  of
steam boilers, says the Journal of the Bavarian Society
for the Inspection of Steam Boilers, frost is by no
means the least formidable.  The following two
examples go to show that cven boilers built of heavy
plate and tested at high pressure cannot be exposed
to the rigors of cold weather with impunity.

The boiler was, because of the scarcity of orders
during the winter months, fired only two or three times
per month, each time for several days, and was the
rest of the time allowed to stand idle, filled with water.
Oue fine day when the boiler, which consisted of upper
and lower boiler, was being emptied and put in
readiness for an inspection of the interior, it was found
that the manhole cover in the rear head of the lower
boiler had been forced out and the rim of the manhole
badly rent and bent out of shape.

Further examination revealed a cone of ice behind
the damaged boiler head.  The water in the upper boiler,
which was at the proper level, was covered with a crust
of ice about one centimeter, 0.4 inches thick. There
could be no doubt that the ice cone in question had
caused the damage, the mass of ice, in freezing trom
the outside toward the interior, having found sufficient
hold on the heads of the rivets and irregularities of the
fluc 1o canse the pressure developed by the final freezing
ol the core of the cone to act, instead of toward the
free interior, upon the head of the boiler, until the
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latter gave way and became rent at its weakest point—
the unfortified rim of the manhole. The process of
destruction was favored by the fact that the door leading
from the boiler-house into the open air was only a short
distance from and directly opposite the unprotected
boiler head.

Another boiler, which was used only once a week,
was situated in a small stone building in the middle of
the farmyard. :

When on a certain winter day the boiler was to be
heated, it was noticed that it was rent from the mud-
hole of the cross-tube along the lengthwise seam to a
point beyond the fourth rivet, but that no water
flowed from the rent. On opening the man-hole over
the crown of the fire-box it was found that the water
between the shell and fire-box, as well as in the cross-
tube, had frozen, and this at once explained the cause
of the damage. The cylinder of ice which had formed
in the cross-tube had pressed against the shell of the
boiler and had caused it to burst along the seam—
its weakest spot.

These two examples demonstrate that boilers which
are little used and exposed to the cold must be pro-
tected in winter against freezing, and this is effected
best by discharging the water or by maintaining on
cold days a light fire under the boiler or in the boiler-
room.

ey

The number of periodicals dealing exclusively or largely with
clectricity amounts to sixty-six.  Of these cighteen are published
in France, fourtcen in the United States, twelve in Germany, six
in England, threein Switzerland, two in Austria, Belgium, Hol-
land, ltaly and Spain, and onc in Canada.
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QUESTIONS AND ANSWERS.

“GAAWV asks : What horse power motor would
be required to run two one-inch shafts, one 82 teet and
the other 48 feet in length, at a speed of 300 revolu-
tions per minute, No. 1 shaft running 40 sewing ma-
chines and No. 2 shaft 20 sewing machines.

ANswer. A four horse power motor would be
cconomical for doing the above work. A three h.p.
motor might do it, if the shafts were in gocd shape
and there was no excessive friction.

3

‘“ Subscriber,” Perth, Ont., writes: Kindly advise
me if it is possible to change a 350 ampere 1000 volt
primary Thempson-Houston alternator to run on a
2000 volt primary, without the use of step-up trans-
formers,  Can this be done by changing the connections
on armature, say from multiple to series? How can i
use transformers wound for 1000 volt primary, 50 volt
secondary, on a 2000 volt circuit?2 Would it be sate
to use them on a 2000 volt circuitl, using 100 volt
secondary, or would it be better to couple two together?

Axswer.  If the dynamo is wound so that one-half
of the coils are connected to the other half in multiple
for 1000 volts, it can be easily changed to 2000 volts
by connecting the two halves in series.  If the coils are

already all in series, it cannot be done. You can easily
see by examining the connections whether the coils are
all in series or not. The transformers should run on
2000 volt primary and 100 secondary if the insulation
is good enough. Modern transformers are usually
wound and insulated 0o as to run either way. If
your teansformers are old and the insulation deteriorated,
a doubling up of the E.M.¥. may burn some of them out.

PERSONAL.

Mr. John S, Craig has been appointed electrician to the Toronto
Fire Department.

Mr. Johu W, Keclev, the inventor of the Keeley Motor, died at
tus home in Phifadelphii on November 18th, after a brief illness.
Mr. Keeley was 61 years of age.

Mr. J. K. Ross, B.A.Sc. (McGill), who was recently appointed
aswistant engineer of the Birmingham Street Railway, has gone
to England to enter upon his duties.

Mr. L. R, Carmichacl, lecturer in mathematics and electiical
eagineering in Queen’s University, Kingston, Ont., was recently
married to Miss Jenkins, of Strange, Ont.

Mr. P F. Hodgson, railway «ignal engineer for the Grand
Truonk Railway, has resigned his position, to accept the manage-
meunt of the Saxby and Farmer Engineering Works, of London,
Enp.  Mr. Hodgeon will assume his new duties in January.

Mr. F. A0 Wuander, travelling representative for New York
State and foreiggn countries for the Fort Wayne Electric Com-
pany, of Fort Wayne, Ind., was in Toronto last month in connece
tion with the tendering for an clectric light plant for the city.
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SPARKS.

The Prescott Electric Light Company, of Prescott, Ont., is
*announced 1o have assiggned to W, T, Scott.

+ The Ottawa Electric Company have completed a new Sume in

connection with their power house, the cost of which was $5,c00.

The Northern Electric & Manufacturing Company, of Montieal,
has been authorized 10 increase ats capital stock from $50,000 to
$1,000,000.

A company, represented by Dennis Murphy, of Asheroft, B.C.,
purposes supplving West Yale with electric power, utlizing the
waters of the Thompson and Bonaparte rivers.

The cars of the Hull & Aylmer Electric Railway Company have
been equipp :d with new head-ights,  Five lamps of 16 candle
power are placed together before a strong reflector.

The Ottawa Electric Company has just installed what is claimed

{ 1o be the largest electric light dynamo in Canada. It is of the
Westinghouse type, and hits a capacity of 10,000 hghts,

The Bell Telephone Company is erecting a unew exchange
building in the eny of London, Ont. [t said that this exchange
will be one of the most complete in point of equipaent to be found
in Canada.

The council of the municipality of Rossland, B.C. haveaceepted
the proposition of the West Kootenay Power & Light Company
to furaish arc hghts of 2,000 candle power, at the rate of $g6 per
lamp per year.

Tenders are invited by the town of Sherbrooke, Que., for light-
ing the sticets by arc and incandescent electric lights,  The date
limit is December 15th, Co W, Cate is chairman of the lighting
committec.

A company of Chicago and Eastern capitalists is being formed,
with & capital of $10,000,000, for the purpose of building electric
railways in Japan. The name of W. D. Eastlake has been men-
tioned in connection with the scheme.

“ Isay,” said Fuddles, who somelimes thinks he is smart,
*“what sort of fruit can you raise on an electric plamt?”  But
Faddles, who also thinks he is smart occasionally, promptly re-
piied, ** Currents,”"—Washington Star.

It is reported that a New York company bave taken an option
on the plant and charter of the Canada Electric Company, of Am-
herst, N.S.  Should the purchase be made, it is probable that the
new proprictors will increase the capacity of the plant.

Mr. Hartley Gisborne, M. Can. Soc. C.E., of Winnipeg, is re-
ported to have been appointed by the council of the Institution of
Electrical Eegincers, London, England, their honorary secretary
and treasurer for Canada, vice Prof. Carus-Wilson, late of McGill
University, resigned.

The Ottawa Electric Co., Ottawa, Ont., are increasing the arc
lighting capacny of their power statian, and have placed an order
with the Canadian General Electric Company for one of their two
circuit automatic regulating ** Brush ™ arc dynmamos, having a
capacity of 123 arc lamps.

The West India Electric Company, of which Mr. Henry Hol-
gate, late of Montreal, is manager and chief engineer, expects to
have 22 miles of electric railway in operation at Kingston, Jamaica,
by next spring. The principal stockholder in this country is Mr.
James Ross, of Montreal.

Messrs. Cornell Bros., of Stanbridge East, P.Q., are installing
an electric lighting plant, and have purchased for their require-
ments, from the Canadian General Eleciric Company, a joo-light
dynamo of the latest M.P. type, together with marble panel
switchbouard and wiring supplies.

The Montreal Belt Line Company have adopted a novel method
of lighting their railway to Bout de l'lsle.  An arc light reflector
15 located on the vestitule of the car, which does the work of a
powerful search light, the smallest objects being visible to the
motorman a quarter of a mile ahead.

Aun American inventor has submitted a schewe to the Toronto
Street Railway Company to prevent overcrowding of street cars.
His proposal is to fit up the cars with movable chairs, which close
up automaticaily when not in use, and when in use increase the
seating capacity by economizing space.

The arbitrators in the case of the Laurentide Pulp Company and
the province of Quebec, regarding water power at Shawenegan
Fails, Que., have given their award. The company are to pay
the sum of $5,000 to the province, in consideration of which they
will control all rights and privileges for all time to come.

Mr. A. L. Breithaupt, president of the Berlin and Waterloo
Street Railway, recently made an inspection of the fender as em-
ployed on the Guelph Street Railway. He announced himself as
well satisfied with its operation, and is said to have placed an
order for a supply of fenders for the Berlin and Waterloo road.

On the invitation of the directors of the Canadian Electric Light
Company, a number of the leading citizens of Quebec and Levis
visiied the company’'s water power at the Chaudiere Falls recently.
Mr. H. M. Price, who s largely interested in the company, acted
as geide, and explained to the visitors the exient of the power.
The distance from the feed-head to the foot of the falls is 110 feet,
while the drop is g4 fect.

The largest locomotive engine cver built in Canada has just
been completed at the works of the Kingston Locomotive & Engine
Comparnv, Kingston, for the Intercolonial Raitway. The driving
wheels are 72 inches in diamcter, the boilers designed to carry a
pressure of 180 pounds to the square inch, the water tank will hold
3,000 gallons of water, and the tender nine tons of coal. The
engine weighs 70 tons and the tender 34 tons, making a total
weight of 144 tons,

In the Exchequer Court December 5th will be heard the
argument i the suit of the General Enginecring Company of
Qutario s, the American Stoker Company and the Domimon
Cotton Mills Company.  Tlus is a case of an injuaction granted
1o restrnin respondents from using certain improvements i me-
chamcal stokers, of which appeliants claim the possession of the
pitent rights,  They ask an imjunciion agamst defendants tha
they be prohibited from using such improvements, and be virdered
1o surrender them, as well as pay damages for infringement.

The Ottawa Electrical Assovation has taken on new life, and at
a meetg held last month M. Wo M, Wier was elected secretary,
in liew of Mr. 1. Bailey, who has removed to Perthe Several
miembers were mitiated and a commttee appointed to arrange for
technical papers and a programme of entertainment,  The asso-
cintion has adopted = unique and appropriate crest. ‘The letters
COLECAST re mounted on a borse-shoe maget which rests upon
a bank of clouds, with streaks of Jightning Hashing .o all diree-
tions, the whole being emblematic of electricey and magnetism,

Ihie ofbicial annonncement has been made of the amalgamation
of the Quebee, Montmoteney & Charlevoix Raslway Company, the
Quebee hstrict Raitway and the Montmoreney Electne Power
Company.  The company, which will be known as the Queber,
Montmorency & Charlevoix Railway Company, announces its
intention of electrifymy the road runnmg  from the ety of Quebee
to Cap Tourmeante, a distance of about 3o miles, and to construct
an independent branch to Montmorency Falls,  The esumated
cost of the proposed improvements is given as $330,000, and
when completed the systemn will comprise over 6o miles of electric
rinlway, whith will be one of the most extensive systems under
one management m Canada.  Mr. Edward A, Evans, COE s
general manager and chief engincer of the consohdated system.

The Welland-Vale Mfg. Company, of St. Catharines, Oaot.,
have increased their factory baildings and are making a change
in their lighung plant. . They have beretofore operated a direct
current two wire system, but have decided to keep pace with the
times and for this purpose are installing a 600 hght alternating
current two-phase S.K.C. plant, which will operate on the three-
wire system, giving them a much cheaper distribution, as weil as
the benefit of having an inductor type dynamo, which, they believe,
possesses a great many advantages over those of the old type.
They are following in the lines of the Penman Mfy. Co., of Paris,
aud the Cockshutt Plow Co,, of Brantford, who have replaced
their direct current incandescent plant by inductor type machmery.

)

The new clectric light plant at Titbury, Ont., owned by Mr. R,
H. Smith, was put in successful operation on the 13th October,
and is, we learn, giving entire satisfaction.  The station is & one
story brick buslding, 36 x 26 feet, with engine room 35 x 13 feet,
and boiler room 11 x 35 feet.  The power cequipment consists of a
Goinch by 12 feet tubular boiler, Northey steam duplex feed pump
and heater, and Leonard-Ball automatic high speed  engine.
The electrical apparaius comprises two 15 k.w. Edison bi-polar
125 volt dynamos, operating on the three-wire system, with white
marble switchboard and full complement of instruments, and one
35 light Reliance dynamo and polishied skeleton switehboard and
necessary instruments.  There are inuse 13 arc hights for street
purposes and over 300 incandescent lights,  The plant, which was
installed by 1he Canadian General Electric Company, is in charge
of Mr. Joseph H. Ward, who for some time was superntendent of
the St. Mary's clectric light plant.

The Edison Electric Company, in New York, has just decided
to make an experiment which may result in a wonderful increase
in its business, as well as in revolutionizing the domestic economy
of many homes. The company has reduced the price for domestic
lighting to threc-fourths of a cent an hour for each incandescent
lamp of 16 candle power, the offer to be good for three months,
with a promise to make yearly contracts at that rate. If the
people show a disposition to adopt electricity in place of gas
which will warrantit, the low rate will be made permaneat.  Not
only does the company purpose invading the field of domestic
lighting, but it will offer special inducements to those who de ire
to use electricity for cooking purposes, even though such use at
the best price which can be made would be a luxury &t present.
Nevertheless, the company displays a complete electric kitchen
in its office, where practical demonstrations are made of the
various appliances for cooking and heating.

The Parry Sound Electric Light Company, of Parry Sound,
Ont., has just completed the installation of new witer wheels,
purchased from Charles Barber, of Meaford, Ont.  They comprise
two g2-inch improved Canadian turbines, horizontatly set.  Work
was commenced in September, a pit being blasted out of the solid
rock some ten feet to the south of the old mill building ¢ 2t stone
foundation was built aroend the wheel pit to support the bulkhead,
and rock bolts were carried up through this foundation to secure
the floor of the bulkhead from any possibility of shifting it posie
tion. A floor of 12-inch timber was placed across the foundation,
and on this the bulkhead, 8 x 16 feet and 18 feet high, was erected.
A draft tube, 3 feet 6 inches long, extends from the floor of the
bulkhead down into the wheel pit, and, being air tight, the water,
in falling through it after leaving the wheels, exerts as much foree
as the same amount of water waould if above the wheel.  The
speed of the wheel shaft being 128 revolutions per minute, and the
proper speed of the line shaft 15 revolutions per minute, it was
necessary to belt from a 72-inch pulley on the wheel shaft to o 26-
inch pulley on the line shaft.  The connecuon is made by a double
leather endless belt 20 inches wide and 64 feet in leagth, supplied
by the J. C. Mclaren Belung Compaay, of Mountreal. At present
the head of water is 21 feet, and the wheels are developing about
200 horse power. The work was carried out under the superin-
tendence of Mr. W, H, Train, of Burk’s Falls,
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HIGH CLASS GENERATORS AND MOTORS.

In order to meet the growing demand for direct
current electrical machinery of a higher order of excel-
lence than that heretofore usually offered, the Toronto
and famidton Electric Company, of Hawmilton, have
prepared desygzns for a line of machinery which s
clamed to embaody the most modern features of correct
electrical  and  mechanical  construction.  Regrarding
these machines the mapnfacturers say @ In these the
highest possible efficiency is obtained compatible with
muoderate speeds, and their output is based on a low
temperature tise.  Careful attention has been given in
the matter of correct saturation of the armature teeth,
while the density of the remainder ot the magnetic cir-
cuit is such as 0 require 1 minimum current for 2xcita-
tion and least loss in compounding  against armature
drop and reaction,

The reluctance of the air gap is reduced and a proper
distribution of the flux is obtained by the use of a cor-
rectly shaped pole shoe, and as a result the brushes do
not spark under different loads.

The energizing coils are circular in form, and their
careful and even winding results in a high insulation
resistance and affords the most economical ratio of
turns to weight and fength.  The armature coils are
form wound and thoroughly insulated, and the winding

is perfectly symmetrical and balanced.  The commuta-
tor is massive, made from the best copper, and wholly
insulated with mica.  Mechanically, the machine is un-
surpissed.  The armature is built on an open-work
hub, which allows of thorough ventilation, and the
commutator is directly keved to same hub, the two
forming a unit independent of the shaft, thus eliminating
all strain at the armature leads, which often obtains in
some 1y pes of machine by commutator working loose
on the shaft.

The shaft is of the best machinery steel, generously
proportioned and carefully finished, and runs in gun
metal  bearings of the self-oiling and self-aligning
variety.  The pedestal seats are bored ar the same
operation with the poles, the pedestals being carefully
turned to suit, and this construction insures perfect
concentricity of the armature and field magunet, and a
regrular e gap, important matters in a multipolar ma-
chine.  The yoke crown is of soft cast iron, the magnet
limbs of round wrought iron, and the pole shoes of cast
steel, a4 combination which practice has shown to give
the best results for either generators or motors, and to
possess the finest regalating qualities.

The excellent balance, generous weight of metal and
low centre of gravity insures the smoothest attainable
running qualities.

The accompanying cut clearly illustrates the general
outline ot the belted machine as made in sizes ranging
from 7'; to 3o kilowatts, the same being of course suit-
able to direct connection, their capacities being based
on a speed consideration.

The Richebea and Qatane Navgaton Company purpose in.
stathngg anew electne hght plant o the sieamer Richeheu,  Her
barers «nd canes will also be overhauled.

SPARKS.

The ratepayers of the town of Liverpool, N.S., has voted in
favor of expending the sum of $31,000 for installing an clectric
light plant and waterworks system.

The ety couoeil of Taronto, Ont., has requested the street rail-
way company to make a rial of various feaders, with a view to
the adoption of the one found most efficient.

The tovn of Neepawa, Man., has defecred the installation of
its electric light and telephone plant untit next spring.  An elec-
trician for same has not yet been appointed.

Sir Charles Ross, presidemt of the West Kootenay Light and
Power (fomp:n?', states that it is the intention to make further im-
provements and additions (o the plant next year,

The town council of Cornwall, Qnt., is considering the questicn
of putting  apparatus for operating the waterworks by water
power.  Mr. Weller, C.E,, is acting as consulting engineer.

Mr. James Johnston, electrician of the Duepartment of Public
Works, Ottawa, is preparing plans for an clectric light plant to
be installed 1 Kingston, Ont,, for lighting the graving dock.

The time for receiving tenders for an electrical power trans.
mission plant for the town of Oriltia, Ont., has been extended to
December toth. Mr. Roderick J. Parke is consulting engincer.

Tenders for the instaliation of clectrical power for operating the
locks, bridges, ete., and lighting the Sonlanges canal, closed at
the Department of Public Works, Ottawa, on Decemberast. The
gesult has not yet been learned.

Directors of the Lake Megantic Electric Light Company, Lake
Meprantic, Que., have been elected as follows: Rev. Father
Choquet, president; Dr. Codiere, secretary; L. Becigneu),
teasurer; C. Al Leger, managing director.

The ELECTRICAL NFWS was last week favored by a visit from
Me. T, C. Frenyear, manager of the Buffalo office of the Westing-
house Electric and Masafacturing Company, of Pittsburg, Pa.
The Buffalo office of this compauy is now Jocated at 782 Ellicott
Square.

The lectures on ¢ Steam and the Steam Engine " at the Torontn
Technical School are now given on Thursday instead of Friday
evening.  This change has been made in order that the laige lec-
ture room on the first floor may be used, as well as the electrical
appasatus for illustrating.

Judge Davideon has dismissed the case of Albert Besner vs.
Montreal Street Railway Company.  The plaintiff claimed $280
damarres on account of the killing of his horse and injuries to
himsaeif.  The court held that the company was not to blame, as
the car was slowing up when it neared Gabriel street, and
stopped within sixty feet. It was shown that the plantiff was
driving rapidly and tried to cross the track, instead of remaining
on the south side of the street, where there was a vacant space of
over 19 feet,

Mr, James Ross, vice-president of the Moni-eal Street Railway
Company, returned from England recently.  Speaking of clectnie
transportation, he stated that the averhead system has become to
be generally accepted in Great Britain, the cities of Glasgow and
Liverpool each having several miles in operation. Dublin and
Bristol ace dlso 10 have trolley lines. As to the Birmingham
systemy, in which Mf, Ross is financially interested, little progress
has been made.  The people have not yet decided what course to
l)\ll"SIlC.

The city of Hull, Que., received the following tenders for light-
ing the streets by sixty are lamps : Ottawa  Eleetric Company,
1,000 c.p. lamips, $39.50 each per year, or 2,000 ¢.p. lamps at $63
eich; Buoll Electric Company, 2,000 c.p. lamps, $62.50 each per
sear.  The council decided not 1o accept enther of these enders,
but to obtain estimates of the cost of installing  a municipal plant,
Mr. Farley bas submitted to the counci) the desired estimates,
which show that i complete plant of sixty arc lamps, with poles,
wires, ete., would cost $3.938.  The improvements of water power
on Bowery Creek, mdluding water wheels, flume and building, is
placed at a cost of 83,060, and 1he running  expenses of the plant
a1 82,073, It is probable that tenders for a plant will be invited,
although the Hull Electric Company claim that in the year 1894
they were given the exclusive nght to furnish electricity in Hull
for a period of 335 vears.

Owing to the small number of tenders received by the city
connail of Toronto for the instaliation of a mumicipal electric light
plaut, it has been dedided to accept none of the teaders,  From
the tenders submitted it was found impossible to arrive at even an
approximate cost of an electiic plant. No tenders were received
from Canadian manufacturers. It will be remembered that in the
vear 1894 similar tenders were asked for by ihe city, and bids
were submitted by fourteen firms.  The Bertram Eangine Works
Company were the lowest tenderers for eagines and the Brush
Elecirie Company for dynamos and 'amps.  In this case, as in the
present mstance, no further steps towards the establishment of a
plant were taken.  In this connection we observe that the Anglo-
Amencan Electric and Supply Company, represenied by Messrs,
H. M. East, G. P, Magaon, Dr. R AL Pyoe, MLP.P,, and G. S.
Ransom, have made a proposition to supply electric energy to the
city.  The company ask similar prviteges 1o those enjoyed by
other companies, the right to use the street for carrying  wires,
and generally the powers necessary and incidental to the carrying
out of an clectric lighting power and supply business. Power is
offerdd at cost after paying & dividend of 10 per cent. tothe
shaseholders upon a capital stock of $5,000,000. It is guarantced
that the cost to the public will not exceed one cent per horse
power per hour.
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SPARKS.

here 18 some talk of the electne railway at Peterboro’, Ont,,
bemny extended to aeghboring villages,

The cown of Windsor, N.S., is consideringg the advisatility of
matalling an electric plant for street lighting.

The Little Salmon River Telephone Company has been granted
the privilege of carrying its hme into St. John, N.B.

The Canadian General Electeic Company are installing a 100-
bt electnie plant for the Guelph Carpet Company, of Guelph,
Omt.

The electric light plant at Cookshire, Que., is nearing comple-
tion, and it is expected that the hght widl be available early this
month.

The Stromberg-Carison Telephone Manufacturing Company, of
Chicago, are said to be considering the estiblishment of a factory
e Canada.

The Montreat Street Radway Company are sikid 1o be experi-
menting with some of the latest mventions for the purpose of con-
suming smoke.

It is understood that the Mimico Electric Radway Compiay
have deeded to extend their ciulway to the Long Branch ranges,
work to be commenced after the new year.

John Kerr, who was injured by a collision on the street eailway
at Sherbrooke, Que., while employed as a motorman, hias insti-
tuted a claim for 83,500 against the company.

The Roard of Trade of Parry Sound has appointed & committee
to obtain information as to the cost of constructing an electric
rafway to connect Parry Sound and Depot Harbor.

J. E. Valois has been appointed a commissioner to inquire into
the management of the clectric light «ystem in Lachute, Que., at
present under the control of Mr. J. M. Fulton, liquidator.

On December 7th the ratepayers of Galt, Ont., will vole on a

tr-law to raise $67,750 10 purchase the gas and clectric light
plants.  The company owning these plants has offered to scll at
thaa figure.
* The Rritish Columbia Telephone Company, Limited, are seck-
ing calarged powers, to enable them to absorb the business of the
New Westmunster and Bueeard Inlet and Vernon and Nelson tele-
phone companics.

A report s current that an English syadicate is prepanng to
build 2 pulp mili in the Saguenay district, province of Quebec. and
that the construction of an electric raway from Alma lsland to
Tadousac is part of the scheme.

The Taronto Electric Light Company have placed an order
with the Canadian General Elecinie Company for a large power
generator of the latest mulupalar ty pe. This machie s to _bc
wound to debiver current at 230 volts pressure, and hasa capacity
M boo h

The tender of Mea. Anderson, Loronto, forinstalling an electric
fire alarm syatem for Owen Sound, Ont., has been recommended
for acceptance, the pnce bemy; $t1,225.  The other tenderers were
Parker & Uo., Owen Sound;: Rodgers Electric Company, Toronto ;
Geo. Scott,"Oshawa ;. Rell Telephone Company.

The Canadian Peat Fuel Compaay recently conducted some cx-
periments ar Trenton on a locomotive of the Ceatral Ontario Rail-
way Company, usmg peat as fuel. A train of 22 freight cars was
drean over a distance of 3o mules, a conmderable portion of which
was heavily graded.  The master mechamce of the rulway com-
pany 1s said to have pronounced the results as extremely satisfac-
tory.

The Raway Committee of the Pnvy Council has refused the
apphcanon of the Ottawa Electrnie Strect Ranway for permission
to cross the Canada Atantic Railway tracks at Elgin street, Ot-
1ana, S0 as 1o contue ther line 1o the exhibition groun_df. T.his
(ase s interesting, masmuch as the city issued an injunction
agaunst the street rulway company to compel them to continue
thas hine.

The lgzhting plant of the Stouffville Electric Light Company, of
Stouflulle, Ont., which was installed about 3§ years ago, suffered
damage a short ime ago by the armature bands brcak.ing and
wrecking the machine. in replacing l‘hns dyp:\mo. they installed
an S.K.C. mnductor type machine, which will, at least, do away
with the possibility ¢ having another wrecked armature, or a
burn-out. or troubles from brushes and commutators.  The plant,
as remodelled, i~ stnctly up-to-date.

TRADE NOTES,

The Davidson Manufacturing Company, of Montreal, Que., have
purchased a 30 h.p. induction motor from the Canadian General
Electere Compaay.

The Canadian Generul Electric Company are installing an
electric plant of 100 hghts capacity for the Williams Shoe Com-
pany, of Brampton, Ont.

C. O. Beauchemin, Montreal, P.Q., has purchased from the
Canadian General Electric Company 30 kilowatt generator of
the latter company's latest multipolar type.

The Mispec Pulp Mills, of St. John, N. B., are stalling an
electric lighting plant, and have parchased a goo-light dynamo
from the Canadian General Electric Company.

O. & W. McVean, of Dresden, are instalhing an electric lighting
plant for use throughout their various mills. The Canadiun Gen.
eral Electric Company are furnishing all the apparatus and widay
supplies.

The Canadian General Electric Company have recently closed
a contract with Messrs, Geo. Matthews Company, of Peterboro’,
for the installation of electric lighting plant, the dynamo to bave a
capacity for 150 lights.

The Peaberthy Injector Company, of Detroit, Mich,, is an-
nounced to have won its suit against the Lee-Penberthy Mfy.
Company, restraining the latter company from using the name
Peaberty on its goods.

Mr A. E. Payne, E.E., who has been associated with the
Royal Electric Company for the past four years, will in the future
represent the Packard Electric Co., of St. Catharines. and
Mre. R, E. T. Pringle, Montreal. His friends throughout ihe
country will be pleased to learn that Me. Payne will be able to
offer them the standard apparatus and lamps of the Packard
Company, as well as the very large line of supplies handled and
kept in stock by Mr. Pringle.

PUBLICATIONS.

The Robb Engincering Company, Limited. of Amherst, N. S.,
have issued a condensed catalogue of their engines and boilers.
The booklet contains views of their Robb-Armstrong simple,
tandem and cross compound ceatre crank and side crank engines,
the Mumford improved boiler, with sectional viei 's thereof, port-
able boiler and engine, and return tubutar boiler, together with
some sclected testimonials from customers.

The Exccutive Committee of the Canadian Association of
Stationary Eagincers have favored us with a copy of a hand-
book of engineering information compiled in accordance with a
resolution passed at the annual convention of the sodiety held in
Brockville on August 16th, 18g9;. The book contains nearly 300
pages, mcely printed, bound in leather, and is replete with
vialuable tables and data of every-day use to engineers. Copies
may be obtained from VMr. J. G Robertson, executive secretary,
Montreal.

The first number of the American Street Railway Directory and
Buyers’ Guide has been issued by Mr. E. L. Powers, ot New
York and Chicago, and contains a complete list, with general
sttistics, of the ciectric, cable, horse and eclevated railways in
the United States and Canada. This directory was formerly
publizhed as a feawure of the magazine **Electrical Industries.’
Later, when this publication became merged into the ** Amecrican
Electacian,” the milway and lighting directories were both
incorparated into the *‘Standard Electrical Directory.” Owing
to the pressing demand, however, for a purely class publication,
it was decided to issuc the Street Railway Directory separately.

We have received from Mr. W, T. Bonner, of Montreal, manager
of the Canadian branch of Messrs. Babcock and Wilcox, Ltd.,
a copy of the joth edition of their book entitled ** Steam.”™  This
bo 1 contitins much valuable information regarding the subject
of steam generation and the cconomy of steam plants generally.
The articles bearing on the construction, erection and operation
of the Babcock and Wilcox water tube boiless are especially
interesting, while the rules and practical data make it valuable to
engincers and steam users in general. It is also profuscly
ilustrated.  We learn that cach edition of this book includes two
or more issues of from 1,000 to 5,000 copics, and that it is sent
free to all applicants.  The Babcock and Wilcox Company are
therefore entitled to  considerable credit for their cfforts in an
cducational way.

PREVENTS

Boiler Explosions, Loss of Life and Property.

EVERY BOILER SHOULD BE KEPT FREE FAOM SCALE AND CORROSION

SAVES FUEL, TIME AND REPAIRS

The Wm, Sutton Compound Co.

of Toronto, Limited, Consulting Engineers,

206 Queon Street East, TORONTO, CANADA
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CANADIAN GENERAL ELEGTRIC CO'Y

(LIMITED)
Hread Offices: TORONTO, ONT.
Brancy OFFICES ©
MONTREAL, P.Q. HALIFAN, N.S. Works :
VANCOUVER, B.C. NELSON, B.C. PIiTERBO RO' ON T

WINNIPEG, MAN, ¢

MANUFACTURERS OF ALL KINDS OF

Blecorioal Machinery and Supplies
0uR TYPE “H” TRANSFORMERS

ARE THE
STANDARD OF THE WORLD
BECAUSE OF
Careful Désign Thorough Construction Convenience in Installation
High Insulation High Efficiency Weatherproof Construction
Low Core Loss Close Regulation Low Temperature Rise

Tyre ““ H " TRANSFORMER, SHOWING CORE AXD WINDING.

During the past three years we | Cgntral Station Men instali

Type “H»” Transformers

have sold in Canada over 200,000 | 1o secuse SuperioR RECULATION AND USE HICHER EFFIGI-

L ENCY LAMPS

light capacity in Standard Trans- || 70 seg’t(xg&gg TEMPERATURES AND DIMINISH OPERATING
T0 SECURE LOW CORE LOSS AND INCREASE LIGHT CAPACI

formers. WRITE FOR PRICES WITH SAME STATION MACHINERY oY

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with advortisers
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The Royal Electrie Co.

MONTREAL TORONTO

MANUFACTURERS OF THE

1000 Ko, SIS DIReCT CONNECTED UNITS—CATARACT Power CoMpany's PLANT.

Light and Power

LONG DISTANGE TRANSMISSION A SPEGIALTY

20,000 Horse Power Capacity in Use

in Canada

FAGILITIES UNEXGELLED GORRESPONDENGE SOLICITED

Pleaso montion the CANADIAN ELECTRICAL NEWS when corresponding with Advertlsors
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ALEX. BARRIE & CO.

MANUPACTURKRS OF

RUBBER INSULATED ELEGTRIC WIRES

and CABLES
539 St. Paul Strcet, MONTRBAL

Tel 1074 &

P
\-Q.

Send for our lllustrated Catalcgue and
Price List of

“Unique”
Telephones

For Main Line and Warehouse Use.

Qaly Te'ephone made that dees not get
cut of adjusyment,

Satisfaction Guaranteed,
Sold Qutright at Low Prices.
No Exorbitant Royalties.

Sole Manufacturers....

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

|

fs not woresurelya do- ¥
fency uRnlnst po\'onf' ’
than technlend knowl.

converted into toney, N NN
You can learn now without leaving home,
Buccess guarnnteed.  Best text booka free,

STEAM ENGINEERING

Bridge, Electrica) or Civi! Eugineering: Mathe-
mutics: Chemistry ; Mining: Architecturnl or Me-
ennnicsl Deawing: Surveying: Plumbing: Archi-

-
m
P
o
m
X
(2]
3
=z
-]
m
-

a N Pl totture; Metal Pattern Drafting: Prospectiag:

§ A \Veekl)‘,Jou":i" ‘:’J]i‘}‘i::;‘:i‘: informa. i E100K -keeping; Shortbund: Engl,ll;h umnlchra &

g ton and puile works. . S TAUQGHT BY MAIL '
The recognized medium for adverise- Y Circutar free. State subfect you wish 1o atady. 2;00

2 wents tor Tenders, o Raah 101 45,000 students and graduates.

g § The International Correspondence Schools, a

2 CANADIAN CONTRACT RECORDZ Box 1004 Keranton, I'a. Hoyh:

- TORONTO. ... &M 2

me Packard Electric Co., Limited

MARERS OF

Lamps = Transformers
.Ssheeff;‘wf{::;:ligé Watt Meters

SRS S ST. CATHARINES, ONT.

Cuarees F. CLari,
President,

ESTABLISHED 3849,

THE BRADSTREET

MERGANTILE AGENGY

THE BRADSTREET COMPANY,
Proprictors

346 & 848 Broadway, NEW YORK.

Offices in the principal cities of the United States,
Canada, the Europ Conti 1
and in London, England.

Jareo CuirTExDRN,
Teasurer.

The Bradstreet Company is the oldest, ard, finan-
cially, the strongest organtzation of its kind—working
in one interest and under one management—with wider
samifications, with more capital invested in the busi.
ness, and it ex?end$ morce woney every year for the
co'lection and di ination of information than any
similar institution in the world.

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

Ifyouwantto . . . . .

SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufac-
turers

ANYWHERE

in Canada, you ean reach them
through
THE CANADIAN

HARDWARE AND METAL MERCHANT
MONTREAL an8 TORONTO
Circulates in Every Province.

WRITE FOR PRICES ON

== LAMPS
Sockets, Cut-Outs, Wiring

Supplies, Induction Alter-
nators, Ete., Ete., Etc.

MUNDERLOH & CO.

61 St. Surpice ST., MONTREAL

WESTON EIHGTHCAL INSTRINENT GO,

114-120 Wiltiam Street.
NEWARK, N.J., U.S.A.

\/\/ ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp
CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS
Our Portalic Instruments are recognired a« THE STANDARD the world over.

Our STATION AMMETERS and VOLTMETERS are unsurpassed i point
of extreme ancuracy and Jowext consumption of caergy.

Weston Portable Galvano-
meter—for Bridge Work.

An advertisement in the ELECTRICAL NEWS brings prompt returns.

Oan | Become an Ele6orical Engineer ?

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

(Conducred under the avices of = Tun ELpcTricat. ENGINERR )

HERMAN A. STRAUSS, E. E.. General Manager.

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

Please montion tho CANADIAN TLECTRICAL NTWS when corresponding with Advertisers
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Cable Address:

| s ot s o
i TELEGRAPH INSTRUMENTS 6? o T

THOS. L. KAY, Electrician and Manager.

KAY BELEGTRIG MOTOR GO.

Manubac turees of the

KAY DYNAA!YIUS M OTORS

L

System of For all Purposes.

Dynamos for Electrotyping and Electroplating, lncandescent Wiring, Electrical
and Mechameal Repairing. Agents m Toromo, St. Catharines, Guelph and Ottawa.

Estimates and information cheerfully given.

Address alt Coirrespondence to

32 and 34 Bay Street North, HAMILTON, ONT.

.. ROEONTO " THE J G, MCLAREN BELTING CO., MowTReAL

Telepione & 3¢

THE OTTAWA PORCELAIN & CARBON €0, Limited Sm™

MANUFACTURERS OF
for all kinds of Arc Lamps, including cored

Cal'b()n POintS and solid carbon for incandescent circuits.

.« . ALSO ..

otor Brushes and Specialties in orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for
and Electuic Light Supplies . . . Electrical and Hardware Lines . . .

ALL COODS GUARANTEED TO GIVE SATISFAGCTION

The Electrical Construction Co’y
Of LGndon, Limited MANUFACTURERS OF

roNpoN, caNapa S ELECTRICAL
Toronto Office: 42 York Street. MA CHINE R Y

Halifax Office : 134 Granville St. AND

Winnipeg Office: 760 Main St. ° S UPPLIES

Repairs to any system on Shart Notice at Reasonable Rates




