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THREE—PHASE POWER TRANSMISSION AT
ST. HYACINTHE, QUEBEC.

By E. M.

Tue oldest transmission plant in Canada employing

a three-phase system is that in St Hyacinthe, in the

Province of Quebec, Canada, a city of 13,000 inhabi-

ARCIHIBALD,

F1G. 1.—SwI1TCHBOARD,

tants, mostly French, distant about 4o miles from lon-
treal. In April, 1894, La Compagnie des Pouvoirs
Hydraliques de St. Hyacinthe or the St. Hyacinthe
Hydraulic Power Co. was formed, with the object of
generating electrical power by utilizing the rapids on
the Yamaska River and transmitting it into the city of
St. Hyacinthe for illuminating and power purposes.
By Christmas of the same year, the incandescent light
had made its appearance there. This river Yamaska
takes its source far back amongst the Green Mountains
of Vermont, and its onward flow is fed by numerous
small streams until it reaches the majestic St. Lawrence.

Situated five miles from the city of St. Hyacinthe,
there was an old grist mill which had been operating
for years by water power, a small head being obtained
by damming up the river at Flat Rapid. This property
the company secured and began improving the water
power by raising the dam three feet, widening the head
race from 13 to jo feet, and by digging a tail race. Tle
river at this point is boo feet wide and one part of the
dam has beep built half way across, after which it turns
slightly and runs obliquely towards the shore, thus
making an entrance for the head race.  This dam is of
cribwork, in a triangular shape, filled in with cobble-
stones, ¢ teet deep and 22 feet thick at the bottom.
The up-stream side slopes upwards to the water surface
and is 24 feet long, being the hypotenuse of a right
angled triangle of the above dimensions.  The timbers
in its construction are all very large, those in front
being 18 inches square. The side sloping upwards to

SEP’ I'EMBER 1999
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the crest, 24 feet long, is lined with 3-inch planks 12
feet long, placed end to end, at the upper end of which
iron plates +.-inch thick and 3 feet long are pailed in
place across the whole length of the dam.  These are
used on account of the ice and rubbish which, passing
over the crest, would otherwise injureit.  This eribwork
is also filled in with cobblestones.

In summer, when the water becomes scitree,  planks
1 inches wide are placed edgewise on the crest of the
dam to raise the head of the water by preventing any
waste.  The wing dam, extending from the beginning of
the head race to the bottom ot the tail race, a distance
of 2000 feet, is also built of cribwork similar to the
main dam, but is much higher and wider.  The head
vice, originally 135 feet wide, is pow increased to Jo and
is 300 feet long, the sides being all boarded up. At the
entrance a wooden boom 2 feet deep extends diagon-
ally outwards, thus sweeping all ice and rubbish out
towards the middle of the river and over the dam., A
short distance further down four head gates, operited
by a rack and pinion, control the supply of water enter-
ing the head race, while at the termination wooden
racks prevent any rubbish which may have passed the
boom from entering the wheel flumes. Four other
woaden gates 6 inches thick are placed 2t the entrance
of the wheel flumes,
power house.

operated by gearing inside the
A waste gate at the termination of the
head race allows of the disposal of all rubbish and dirt
which may have entered.

The tail race, jo feet wide and 1500 feet long, has
been excavated from the solid rock by blasting. .\ heag

(31 NERATOR,

150 Kow. THREE-PIASL

of 16 feet has been obtained by thu. increasing the
height of the dam and by excavating 2 tail race.

The plan adopted for uninterrupted power is that of
having o steam auxiliary plant, which may be used
should the water become too low or should there be any
trouble experienced with frazil and anchor ice.  When
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i sl gquantities the trazih s saept over the dam by
the greater current there, bt it cannot thus he disposed
of when i great guantities, or on account of the fravzil
then tending to dimmish the carrent from it very
density, Anchor or ground fce s abso encountered,
this being the iee that lorms on the rocks at the bottom.
When this occurs the steam plant is put in eperation

Fie 30 Exnwint Roow

until the morning’s sun raises the temperature Then
the andchor ice rises immediately  to the surface and s
temoved through the waste gate.

The power house is g weeden onesstorey  structure
150 teet long by bo feet wide, extending from the ot
<ide of the head race on the wing dam to some distance
on the shore.  [tis inthree parts, the first situated on
the head race being still a grist mill, not in operation,
however, at present ; the second, the power house pro-
per, containing the clectrical apparatus, and lastly the
The cobblestone foundations are laid on
12 feet below the ground surlace.

steam plant
the bed rock,
The hydraulic equipment consists of four  3o-inch
Samson wheels of the vertical type, each capable of de-
veloping 223-hop. under i bead ot 10 feet, and running

=
Y=

closed down without interfering  with the operation of
the remainder.  Each section is connected to its neigh-
bor by a rigid coupling keyed to the shaft and yet
movable to and tro on it by means of a lever.

When it becomes necessary to couple one section to
that already running, water is gradually let into the
wheel by opening its gates slowly, and as soon as the
wheel attains the correct speed the coupling attach-
ed toits section of shaft is moved alony by the lever
until it engages with  the opposite coupling and is then
focked in position.  The guide blades for each wheel
controlling the guantity of water are connected to-
gether, all operating at the same time and controlled by
means of a regulated wheel situated in {ront of the
switchboard in the power house above,

Connected closely to the jack-shatt are theee pulleys,
each belt-connected to a gencrator on the {loor above,
which miay be thrown into operation by means of three
large Ll tuiction cluthes, each controlled by a wheel
placed mn tront of the switchboard, by which it may be
emragred or disengaged.  Another pulley is placed on
the jack-shaft belt-connected to a pump used for fire
purposes only.  The jack-shaft, with all the gearing,
pulleys and friction clutches, were installed by Miller
Bros. & Toms, of Montreal.

The electrical equipment consists of three 180-k.w.
three-phase  Canadian  General  Electric  generators,
“star " connected, each machine having 12 poles,
running at boo revs. per minute, and delivering cur-
rent to the line at a pressure of 2500 volts and at a fre-
quency of 6o cycles per second ; two  6-k.w. standard
bipolar Edison exciters, each belt-connected to a gener-
ator, and each capable of fully exciting the fields of the
three generators ; and a g-pole, 3-k.w. Crompton ex-
citer of the upright type, belt-connected to one of the
generators and running at 1220 revs. per minute.  The
18-inch oak tanned belt connecting each generator to
its pulley on the jack-shaft below is guarded by a sub-
stantial iron railing. Al the electrical apparatus, in-
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At ajrevs perminute, manutactuted and installed by
James Letlel X Co, Sprngticld, Ohio. There are two
water flumes, cach containing tvo wheels,  Power s
ransmtted from cach wheel by means of a heavy bevel
running at

swre tevs. per annnte, under the floor ot the powcer

mortise geanny toa 30 anch jackeshatt,

house and extendiyy its total length. This jack-shaft
Iy 1 tour sepazate sections, so o that any wheel ay be

cinding the switchboard, but with the exception of the
last mentioned exciter, was manufactured and iostalled
by the Canadian General Electric Co., of Peterboro,
Ont,

The switchboard, as may be seen from Figo a1, iva
tour-panel skeleton hardwood board.  The fiest piel
i~ the exciter, the second and third are the generator
panels, while the fourth and last is the line panel.  The
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exciter panel contains the synchronizing apparatus, cpn-
sisting of three step-down station transtormers and the
phasing lamps, coupling being performed when the
lamps are bright, all on tront ot the board, bhesides the
regulating apparatus for the three exciters.  This con-
sists of two ammeters, one voltmeter connected to any
exciter by a switch, and two rows of switches for con-
necting any  exciter to any generator field.  Of these
two rows the top line is made up of three double-pole
double-throw switches to connect any of three exciters,
their terminals being connected to the middle pole, to
cither of two generator fields.  The lower row contains
three double-pole single theow switches for exciting the
remaining generator field from cither of the three ex-
citers. .\t the extreme bottom of the board are situat-
ed the three exciter rheostats.

The two middle pancls contain the apparatus for the
three three-phase machines.  Nine duplex fuses we
placed on the top of the board in front, connected in
cach of the three machine leads in such o manner  that
should one tuse blow, the other may be thrown in
immediately by closing a single-pole switch placed
below.  Between the fuse blows and the fuse switches
are g ammeters, one {for each machine lead; then a row of
six switches, alternately the generator field and the
main switches, the former being double-pole and the
latter triple-pole for the three phases. At the bottom
of the board are the three enamel field vheostats,  The
last or line pancl contains three duplex fuse blocks
with the three accompanying single-pole  switches,
serving the same purpose as those on the machine
panels already explained ; three ammeters, one for each
line, and finally the ground detector, of the ordinary
lamp type, and six lightning arresters, only three of
which are in use, these being the Wurts non-arching
type and having 0 gaps between cach line and ground.

No choke coils are used whatever.  From the last
panel the wires pass directly to the line at a pressure of
2300 volts, no step-up transformers being used. Direct-
ly in front of the switchboard are two rows of regulat-
ingr wheels, as may be seen in Fig. o, thefront rowcontain-
ing tour, for purposes of regulating the quantity of water
entering each wheel by suitably adjusting the guideblades.
The back row consists of only three, each regulating the
friction clutch on the juck-shaft for driving its generator.

It was found necessary to install a steam  auxiliary
plant to secure uninterrupted operation, on account of
the scarcity of water in dry summers, and also on ac-
count of the trazil ice difliculty. This steam equipment
consists of two 230 h.p. simple Corliss condensing
cngines, of the Jerome Wheelock type, running at 8o
revs. per minute ; two 230 h.p. water tube boilers, both
engines and boilers being manutactured and instalied by
the Goldie & McCulloch Co., Ltd., of Galt, Oat.; one
5% X 3': x6 inches feed pump for the boilers, water
being taken from the head race, built by the Northey
Manufacturing Co., Ltd., of Toronto, Ont., and a T.
J. C.injector, used as an auxiliary feed. The boilers
are Situated in a brick building adjoining the upper end
of the power house ; each engine is belt connected to @
loose pulley on the juck-shaft, which, by means of a
Hill friction clutch, transmits the power to the jack-
shaft.  Allslack in the belt is taken up by a belt tightener
situated on the power house floor at the point where the
belt passes througrh to the jack-shaft below.  Two 3-ton
hand cranes are placed over the power house for hand-
ling and shifting machinery.

The three transmission wires coming trom the power
house pass to the pole line, «which follows  the highway
into St Hyacinthe, a distance ot five miles. The volt-
agre is 2300 direet trom the generators, no transtormers
beingr used at either end except tor the secondary s,
tribution in the city. The
drawn biare copper, securely fastened to the ordinary
double pettizoat glass insulators, and are placed on one
cross arm, 18 inches apart.

wires are No. oo medium

The poles are of white
cedar, o feet long, b inches in diameter at the top, and
are spaced 100 feet apart.

For protection against lightning a barbed wire s
fastened with ordinary staples to the top ot the poles
and is grounded every fourth pole.  In addition, liyght-
ning arresters of the Waurts outdoor type are pliced at
three points on the transmission line and  also at two
puints in the city, cach having an insulated wire runnmmg
to ground on glass insutators, A telephone  line con-
necting the power house and the company’s oftice s
placed on the same poles, but a distance of 7 feet below
the transmission line. 1t is also fiequently transposed
to neutralize induction.

On the principal streets, tour-wite secondary  mains
are run from banks of single phase transformers, re-
ducing the primary voltage to 104, Power and light
are both taken from the same circuits, but the drop due
to the inductive Joad is not great, as the motors, al-
though of the induction type, are neither large noc
numerous.  The Largest is a 50 h.p. Qerlikon three-
phase induction motor supplying power to o boot and
shoe factory.,  The drop of voltage in the line, due to
starting this motor, is too great to pass unheeded, so
that a signal, by means of a magneto bell, is ~ent to the
power house when the motor is to be started, and the
michine voltage is regulated accordingly.

Current for light is sold by meter, the rate being 1o
cents per kow. hour. There are still a few fla rate
customers, but they are geadually coming to use meters,
Power is sold both by meter and by the Dat rate, the
charge in cach case being according to the amount
required,

The author desires to thank Me. AL M. Morin, general
manager of the St Hyacinte Hydraulic Power Co., and
Mr. Geo. Pominville, clectrician, for assistance rendered
in connection with the preparation of this article.
Electrical World.

=

We understand that the Cletetand Sceed Co., ol Picton, have
placed their order with the Royal Eleetne Co, tor a complete
clectrice ligghting plant tor their waschouse,  The duvnamo s ot 2oo
light capacity, and about 100 hights are wired up. The wark s
being done under the supervision of Me. Ceandall, of Pacton,

A physician of Bellevdle, Ont., has recened a letter from o
participant in the Soudan campaggn, wlach contains an account of
a novel method sdopted for the generation of eledton cureent tor
use m Rontgen ray work in the ficld. “The pulley of a small
dynamao,” the wiiter states, “was connected by means of a leather
steap with the back wheel of a specialiv constructed tndem
broydde, The required veloaty for the dvoamo was thus obtuned
and our procedure was as follows : Having o vefully adjusted the
circuit with the storage battery, and also with the voltmeter and
amaeter, a warrant officer took tus posttion on the seat ot the
When 15 volis 13
were cegistered, the swiatel, ddose to the handle of the bicy e,
As the
resistance became greater, toseasation of ridingg uphall was ex.

bicyole and commenced pedaling. amperes

was opened and the charging of the battery commenced.

perienced, and the services of an additioaad ordesdy were reqguse

siioned tor the tront seat. The bicvale prachice was geacrally
carried out in a shade temperature of t1o deg. Fo, oso that at the
end of half an hour the ordethies were not sorey when the swatch

wats tusned off and the machine brought to standsull,
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Pr. Leopold Kann, of the United
States N\ictic Geological  Survey, s
arranging for an expedition to [lles-
mere Land, west of Greenland, for the purpose of
studying atmospheric electricity,  Absence in that
latitude of moisture in the atmosphere and of trees and
other impeding substances, renders the conditions most
fuvorable for the prosecution of such experiments, Dr.
Kann hopes by means of electrometers now under con-
struction to be able to make a series of accurate
measurements of the clectric currents in that latitude,
and thus to demonstrate, if possible, the connection
between atmospheric electricity and the rotation of the
carth on its axis,

Interesting
Rapeniments.

ELectriciTy is much in evidence at the
Industrial Exhibition in Toronto, The
experiments with wireless telegraphy
and telephony and X rays conducted by Mr. W. ).
Clarke, of New York, and the exhibit of electric car-
riages are prominent features, and have attracted
much attention. For lighting and decorative purposes
there are required in connection with this Exhibition
500 arc and 1,000 incandescent lamps  a plant requisite
for the lighting of a medium size city. The majority
of these lights must be newly installed each year to suit
the constantly changing conditions. The larger pro-
portion of these lamps are employed for signs and to
light side-shows and refreshment booths, the location
and requirements of which cannot be ascertained until
the opening day, when there is an immediate demand
from the lesees upon the Toronto Electric Light Co. for
the installation of the necessary lamps. It will be seen
that the task which is thus suddenly imposed upon the
company is a most difficult one, and it is indeed sur-
prising that work done under these disadvantages
should have given such satisfactory results,

Blectricity at
the Fatir.

Tuere secems little room to  doubt
that in the near future horseless ve-
hicles will be employed to a consider-
ahle extent commercially and for pleasure. It is esti-
mated that in Europe there are at present in use 10,000
such vehicles, Over half this number are in France,
where the development in this line has been the most
active. [n the United States the number is believed to
be less than 500, but is increasing rapidly. In view of
the possibilities in this new field, great interest attaches
to the question—what motive power is best adapted for
the propulsion of these vehicles ? From statistics recently
published, it appears that in Francr., where, as has been
stated, the greatest amount of experimenting has been
done, oil and gas motors are in greatest use. The ex-
perience of persons who have carefully studied the
problem in Canada indicates that no class of motor
which has yet been tried is best adapted to meet the re-
quirements of all the varying kinds of service. The elec-
trically propelled vehicle will probably best meet the re-
quirements for pleasure in cities with well paved streets,
but for country roads and the heavier class of delivery
service the steam wagon appears to be the coming
thing. Prof. Elihu Thomson has recently invented a steam
boiler for this purpose which is said to be very satistac-
tory. A steam propelled vehicle, manufactured at New-
ton, Mass., has recently been purchased by Mr. Wilson
Phillips, of Toronto, and will shortly make its appear-
ance on the streets of that city. The claims made for

Norseless
Vehicles.
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on its behalf are that it weighs less that 400 pounds, the
boiler is tested up to 1,000 pounds per square inch, it
can carry a supply of fuel suflicient to propel it one
hundred miles, and can be operated at a speed varying
from that of the slowest truck to 40 miles an hour, at a
cost not exceeding three cents per passenget for a
distance of twenty miles,

R ———

IN our July number was published as a
part of the proceedings of the Con-
vention of the Canadian Electrical
Associatiun, a tabulated statement, showing the num-
ber of acetylene gas plants installed and the degree of
success which had attended their operation. In another
column will be found a letter from a manufacturer of
acetylene apparatus declaring the data given in the
above mentioned statements to be entirely inaccurate.
The Canadian Manufacturer also expresses doubt as to
the accuracy of the published data, and calls upon the
ELeciricaL NEws to explain why it should have pub-
lished what it could not prove to be true. A little in-
vestigation would have shown the editor of The Manu-
tacturer that the data was compiled, as stated in print,
from reports submitted to the Canadian Electrical
Association, and was, as already stated, presented
to the members by the President at the recent
annual convention. Its subsequent publication as part
of the proceedings iollowed as a matter of course.
Under these circumstances the ELecTrical Ngws is un-
der no obligation to prove the correctness or otherwise of
the figures. On the other hand, The Manufacturer has
not published any evidence to support its contention
that the data is unreliable.

The Recerd of
Acetylene.

.

NoT so many years ago Germany was
liitle more than an agricultural coun-
try. That she should not always
remain so, an expert was sent by the government to
the United States to report in what way, if possible, her
co. ‘mercial position could be improved, and whether
she compared favorably with other countries. This
expert reported that in manufacturing Germany was
being outclassed by other countries. The result
was that immediate steps were taken to assist
the manufacturing development of the country. This
was done by means of the establishment of technical
schools, in which a system of technical and commercial
education was taught. In a very few years the benefit
of such schools was to be seen in the increase - and
improvement of manufacturing industries, and in the
extension of the foreign trade of the country, To-day
Germany occupies an almost unparalleled position
among the manufacturing countries of the world. For
this her technical schools are Jargely responsible. The
above facts give additional interest to a report prepared
by a special committee of the Toronto Board of Trade
on the subject of technical education. This committee,
after reviewing the advantages of and necessity for
téc¢hnical training, makes the following remmendation :
¢ That technical education, in order to be thoroughly
successful, should bea part of the foundation of our
general educational system, and elementary technology
should be as speedily introduced into all forms of the
public schools in the province as time and circumstan-
ces will permit. The technical subjects taught must
vary according to the special locality, with due regard
to the manufacturing industries to be benefitted.” A

Techaical
Réucatien.

list is also given of the subjects to be taught, which
includes seventeen chief anbjects in the technical de-
partment and thirteen in the commercial department,
with a number of subordinate branches in each.
Reference is made to the advantages of combining a
commercial and technical or industrial education. In
no other country in the workl does greater necessity
exist for the special training of the people than in
Canada, with her abundance of natural resources
awaiting development and the skilled hand of the
artizan. Legislation now exists in Ontario empower-
ing the introduction into owr school system of a limited
degree of technical training, but this does not seem to
be sufficient, and we hope the time is near at hand
when some more effective plan will be adopted. The
Toronto Technical School was established mainly
through the efforts of the Canadian Association of
Stationary Engineers, who secured a government grant
of $2,000 for the purpose. The attendance and the
work accomplished at this school is evidence that there
is a demand for such training as is there given. e
believe many more persons would avail themselves of
the advantages offered if they were better acquainted
with the curriculum of the school.

Onxe of the most important events in
the history ot electrical development in
Canada took place a week ago, when
the control of the Hamilton Street Railway, the Hamil-
ton and Dundas Railway and the Hamilton Radial Rail-
way passed into the hands of the Cataract Power Com-
pany. It is understood that an attempt was made to
include in this dea! the Hamilton, Grimsby and Beams.
ville Electric Railway, but owing to the high price put
upon the stock it was unsuccessful. The Cataract
Power Company are seeking to provide a profitable
market for the product of their elzctric generating station
at DcCew Falls, which has a present capacity of 4,000
h.p. and an ultimate capacity of at least double that
amount. With this object in view the company arc
understood to have under consideration the construction
of radial electric railway lines to Guelph, Niagara Falls
and other points. The city council recently gave them
a ten years contract for public lighting, and they have
also contracts for the supply of power to many of the
leading industrial establishments in Hamilton. The
capital of the Cataract Power Company has of late been
very largely increased. ‘It seems probable that in other
localities where large water powers are available for the
generation of current consolidation of electrical interests
will take place, similar to that just consummated at
Hamilton, but care should bé taken that the capital
stock is not placed too high.

Censelidation.

The demand from Austria Hungary for electrical machinery is
steadily incrensing. The imports in this line from the United
States last year were valued at $30,000.

The originality and artistic taste of Mr. F. B. Utley, advertising
managcr for the Goldie & McCulloch Co., of Galt, is responsible
for the production of some of the neatest and most attractive
booklets which have yet reached ourdesk. That worthy of special
mention is a miniature catalogue in bronze and blue black of the
“Model” gas and gasoline engine manufactured by the abowve
company. The art here introduced gives the booklet a greater
interest than would otherwise be abtained.  Accompanying each
cut of the ** Madel ™ engine is an illustration, for the parpose of
comparison, showing the pioncer methuds employed, sach as
hand and horse power, wind mills, cte. The small catalogues of
bankers' safes and ** Wolf " gyrator sre also well designed and
replete with new ideas,
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ELECTRIC TRANSMISSION PLANT IN and a heavy three wire system distributes it to cus-
NOVA SCOTIA. tomers.
Tug Lunenburg Gas Com- IFrom Mahone the pole line runs along an old road to
pany, Limited, of Lunen- Lunenburg. This, like many another old road,
burgr, Nova Scotia, have re- remarkably straight and hilly, enabling the company to

cently installed a three-pthase
long distance transmission
plant, to take the place of
their direct current steam
plant. The new power house
is on the Mush-Mush river,
one mile from the village of
Mahone and eight miles from
thetown of Lunenburg. The
Mush-Mush river is the best
of its size in Nova Scotia for
power purposes, it having at its head waters five [akes,
with . united area of about twelve square miles, the
outlets of which are controlled by the company. The
dam, sixteen feet high, built of stone

Mx. E. L

Mauager Luvenburg tias Co

Nawn,

have a first-class line. In the town of Lunenburg the
old three-wire distribution has béen divided into three
sections, A B C. B and C have two transformers each,
while A has one, the transformer at Mahone making the
balance on that phase. The distribution is much better
than with the previous system, and as the high voltage
current passes along only one back street of the town,
the plan gives great satisfaction.

The company have their own telephone line, with
Bell instruments at Lunenburg, Mahone, and in the
power house.

The pole line was built under contract by Mr. L. C
Gelling, of Bridgewater. The water power portion of
the plant was planned and constructed by Mr. T. G.

and timber, on a ledge of rocks that
crosses the river at this point, is per-
fectly tight, and is one of the best
constructed in the province.

The power house is 28x 36 feet,
two stories high, and is a substantial
wooden building, with a metal roof.
The water wheel is a **New Success”
horizontal turbine, thirty-nine inches
in diameter, of 103 h.p., built by the
S. Morgan Smith Co., of York, Pa.
It is so placed in a 12-foot penstock
as to make it impossible for it to freeze
up in winter. A twenty-four inch end-
less rubber belt conveys the power toa
counter shaft ; thence a two-ply end- .
less leather belt transmits it to the
gencrator. )

The generator was built by the Canadian General
Electric Co., and is onc of their standard 100 k.w.
threc phase machines, tuuning at qoo revolutions and
delivering a 3,200 volt current.  The switchboard
carryiny the necessiary  station instruments was  built

INTERIOR VIEW OF POWER HOUSE—LUNESBRURG GAs COMPANY.

Nlcol, of Mahone, and the electrical portion by Mr. E.
I.. Nash, the managing director.

The present directors of the Lunenburg Gas Com-
pany are: W. N. Zwicker, president; Chas. S. Marsh,
vice-president ; L. Joseph Rudolf, A. J. Wollfe, ]Jas.

AL Nirtle, Lunenburg ; T. G. Nicol, of

LUNENRURG GAS CONPANY,

OWER NTATION

also by the Canadian General Electric Company, and is
a beautiful picce of apparatus. The wiring of the
sation acatlly done. From the station the
three-wire pele line runs straight across fields to the
Oune large transformer in the

s very

main street of Mahone.
middle of the village reduces the current to 103 volts,

Mahone ; with Mr. E. L. Nash scc-
retary-treasurer and manager. The
company have over twelve hundred
lamps running, and more are being
added every week. The plant is al-
ready i financial success.

A Novg metbod of testing the effi-
ciency of coverings for steam pipes
clectrically is in use. A\ section of the
steam pipe is heated celectrically by
means of a coil of wire within the pipe.
The amount of cnergy necessary to
keep the pipe at a definite temperature
is measured. Since the eneryy sup-
plied is just enough to maintain a
constant temperature, it must there-
fore equal the heat fost from the pipe. Hence,
from the clectrical energy supplied the heat lost from
the outside can be calculated. The new method,
which was recently described hy Prof. Chas. L. Morton
before onc of the American learned socicties, would
scem to be worthy of attention.
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ELECTRIC TRANSMISSION AND ELECTRIC
DRILLS FOR MINES,*
Ry I M, MUK, Port Acthar, Ont,

Wity we sce that in the neighbothood of o number
of our mines the fuel supply for motive power is, or is
nearing to become, a question of grave concern, and
that this is heightened through the burning off of valu-
able timber by careless and unwise men, or through
accidental igniting of the dry bush by the sparks ol
the locomotives, or even through lightning in the course
of thunder-storms, then we are very vividly reminded to
look for another medium that can drive the machinery
and apparatus in our mines. Now, what can impress itself
more quickly on us than the numerous falls of our creeks
and rivers, whose roaring and thundering has become
to many of us, who roved around this country so often,
a {amiliar music, and which has lulled us many a bright
night into the arms of Morpheus.  How oiten has that
little dream-god shown us these wild rushing waters
harnessed into useful occupations, and how long will it
be cre these dreams materialize and we shall have every
onc of these at present useless spending powers utilized
for the benefit of one or another of our industries ? But
before 1 proceed with this subject 1 take this opportunity
of warning our people of this vandalic destruction of the
forest by fire, or we shall experience the consequence,
that in a few years most of the little creeks and rivers,
and with them the lakes small and large, will dry up,
and we will be deprived of the present very conveni-
ent way of travel, and the cheap medium for power.
One who has known this country for years has seen, with
regret, the diminishing and disappearing of many of our
water courses.  Even Lake Superior is lower by nearly
awenty-four inches since 1 first knew it, and this is
principally caused by the burning off of the forest.

I mentioned above that we have numerous falls in our
country from which we could derive motive power, and
I do not exaggerate when 1 say that I know of nearly a
hundred in the districts of Rainy River and Thunder
Bay, some of considerable size and beauty.  Many of
them are right in our gold mining region, others in
close proximity, and others again further off, but many
so conveniently situated that they would not cause a
great outlay of capital in transmitting the clectricity
profitably to the mines.  We all know that distance is
nowadays no great obstacle since improved machines

and a better insulation are at our disposal.  Even
as early as 18qi, at the time of the Frankfurt
electric exhibidon, the first Jong-distance power

transmission of 110 miles in length proved at success,
for the loss was only 20 per cent., although different
pressures from 63 to 28,000 volts were tried ; and now
we talk of distances of 300 miles and losses of only 10 to
15 per cent.  Distance has to be considered only, then,
when the consumption of power in a mine is small and
it is within easy reach of cheap communication. The
question will arise, then, if it would not be more econom-
ical and convenient to use a different motive power,
produced cither with gasoline, or better yet, re-
fined or crude petroleum, for instance with a Dicsel
motor.

The advantages of long-distance transmissions are
specially noticeable when high voltages are transmitted
for large industrial centres, or for the distribution of
power among a greater number of mines, situated in
close proximity, or for i mine far off from the sources of
fucl. But, as | said above, it is very questionable it it

® Vajer ;md— ‘—l-f-‘i: the €. ar;uh.an ‘Mmiv{: l-u\muh-

will be always advantageous for & single mine to go to
the great expense of establishing water power and trans.
mitting it from afar to the workings.  This has to be de-
termined in every instance by closely figuring all the
different conditions. We have, therefore, to consider
transmission for greater distances, and such for elec-
tricity renerated at the time.

Now let us suppose, tor instance, that we needed 2
large amount of h.p. for different machines, and wish to
sell our surplus power to others, and know we can get
this power from a rather distant waterfall.  \We take
also for granted that utilization of this fall and the estab-
lishing of the primary motor here the turbine or any
other water wheel causes no difliculty whatever; there-
fore, the next thing to be taken into account would be
the dynamo, that is, has it to be a direct current or an
alternating current mmachine? Now we know we need
a greater number of h.p., the distance is not inconsider-
able, and we wish the current to do different wotk., In
this case the only acceptable machine for us wounld bethe
alternating dynamo, because the direct current machine
has a limited transmission of only about 2,000 volts,
and this current cannot be divided in the manner we wish,
This is different with the polyphase current, which can
easily be transformed into direct current of any strength
which we might desire, or charged into as many motors
as its pressure will permit. 1 come now to the
second question : the production of electricity by some
other medium than water and directly at the mine.
The building of dams, the paying of pipes, and the
erecting of a power-house with all its machinery and
other installations necar a waterfull for the transmission
of electricity over a long costly wire, is rather an expen-
sive thing, and not every owner is in the fortunate posi-
tion to indulge in such expensive enterprises.  We con-
clude, therefore, to buy a Diesel petro’cumt motor,
which offers the most convenient and economic way to
solve that problem.  Also in this case the dynamo is &
polyphase current machine, is coupled directly to the
primiary motor, and the generated clectricity transmitted
1o the transformer and thence to the electric motors
driving the various machines.

This mode of generating electricity will prove in many
instances more advantageous and economic than the
first system, for what we spend more in petroleum to
1un the motor we save again in wages for attending to
the different machines and line of wire, and also on
iuterest of capital expended, and not less so on loss of
time in repairing, in telephoning from the mine to the
power house at the falls, and I have a right to mention it,
a saving of power in the shorter transmission. Thesc
are considerations of much importance, which will, 1
have no doubt, decide in many instances the choice
hetween the two systems of primary power, especially
in places where railroad or water communications arce
near at hand and the freights reasonable.

A mine which is in the fortunine position ot having
clectricity as motive power should make use of its ad-
vantage and diive with electric motors everyone of its
machines or works. The great convenience which
accrues out of such an installation is obvious when we
consider the difficulty which we experience often in trans-
mitting the power of the stecam hoilers and cngines, be
it steam, air, or rope transmission, 10 our various minc
workings. | might mention, however, that machines
which need more than 30 harse-power would be better
driven by a gencrator of their own, because the switch-
ing in and out ot largre motors would cause inconvemient
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ditferences of pressure in the main line, and would affect
the other motors to some extent. What advantage it
i, but especially in large works, to disconnect or switch
out any machine or apparatus at any moment without
being obliged to shitt belts over loose or friction pulleys,
nor being able to stop the humming and buzzing noise
of the overhead shafting with its tangle of belts, which
are a constant menace to everyone's dear existence,
not to speak of the great convenience to convey the
power with case from place to place and trom any
machine above or below ground to another !

Now, | wish to dircet your attention to one of these
muchines which has, strange to say, found in this
country very little or no attention, although it deserves
it very fully. 1t is this, an electric drill of a very
ingenious but simple construction and of great efliciency.
The reason that we have heard and read but little of it
in this country, and even in the States, is that we are
too indifferent in acquainting ourselves with what other
nations do in the various industries, and this is especially
the vase in the mining industry.  We patronise in many
cases the home industry too much to the disadvantage
of our miners and mines. To some extent it might
also be attributed to the prejudice which seems to ewist
against electric drills on account of the poor success
which the so-called Solenoid machines of Van Depoele
and Marvin had. These machines were constructed
after Werner Von Siemen's so-called electric hammer
principle, but soon abandoned by the latter.  The prin-
cipal fault of these machines were their inefliciency and
weak return pull of the bit, although the consumption
of energy was large, too large compared with the newer
drills of Siemens & Halske., But even that earlier
machine is surpassed in waste of power by the air drills
s0 much in vogue at the present time. These earlier
machines had the Solenoids  the motor - in the drill
itself, which was 2t great disadvantage, considering the
shocks which they received with every stroke of the
piston ; besides, it became soon hot, and lost on account
of this a large amount of energy, that is, efliciency.
Different is it with the newer percussion Jrill of Siemens
& Halske. The motor is here scparated from the
drill, and is connected with it by a flexible shaft of
about 8 {1, long.  This arcangement enabled the invent-
ors 1o construct a more compact solid machine, but ut
the same time it more simple mcechanism.  The axis of
the piston could be placed near the one with which it is
fastened o the upright or tripod, therefore a more rigid
position was secured, and a shaking when in operation
was avoided.  But to give the drill a still more steady
working 2t flv-wheel was fastened on the crank shaft of
the machine, whaose inertia would hinder the power-trans-
mitting mechanism, cspecially the teeth of the cog-
wheels, from clattering upon cach other.  Another good
arrangement is connected with the machine  the piston
rad for the drill steel is hollow throughout, thercfore it
i~ not necessary to change the position of the machine
when a new bit has to be inserted. It can be done from
the hind end by releasing the key with which it is fasten-
cd inits place.  Further, the feed of the steel is on these
machines cither by hand or automatic, but always self-
regulating according to the hardness of the material to
be drilled. A jamming of the bit in the hole, which is
with most percussion drills & very common oceurrence,
happens very rarely, for the return pull of the piston is
>0 strong that on account of this and the powerful con-
cussion the columns or stretcher bars had to be con-

structed especially strong, and instead of the common
tripod, a quatripod, if you will permit me to give the
four-leggred stand that name, had to be provided for
this percussion drill,

In regard to the consumption of power, this machine
excels in cconomy every other percussion drill so far
invented or in the market. A drill working with full
capacity will use from 0.8 to 1.3 kilowatt, or six drills in
operation will need ten horse power of a steam or water
engine, if the length of the transmission of power is not
too great, and 12 horse-power if it is great. It will drill
a hole in the hardest rock from 11§ to 1% inch wide,
and from 2 ins. to 12 ins. deep in one minute ; for
instance, in very hard granite 3 ins. to 4 ins. deep per
minute. Thereis not one percussion drill, steam or air
driven, which could show such results combined with
such economy. To make a comparison, only the larg-
est size of air drill might be able to drill a hole of the
same depth and in the same time above mentioned, but
would nced six to eight times the power of one of the
smaldler electric drills. The vertical depth drilled with
this machine is 622 feet, and the depth bored without
changing bits is16 ins., withabont g 20 strokes perminute.
The weight of the machine is about 240 pounds, and to
raise and lower it on the stretcher bars with ease a small
block and tackle is used.

Besides the percussion drill the firm of Siemens &
Halske munufacture alsoa “‘rotary drill.”” This ma-
chine, which is used for boring in rocks and fossils of
a softer nature, is of simpler construction and lighter
weight than the former. No fly-wheel is necessary for
this drill, because the drill barrel has only to follow the
rotation of the flexible shaft and the forward feed of
the inner mechanism, which is automatic and selt-
regrulating according to the hardness of the material to
be drilled. The consumption of energy is with this
machine as with the former, about 806 watt = to one
h.p., and will bore in rock salt a hole 1 6-10 in. wide
by 12to 16 in. deep, or in salt, clay, gypsum, or
oolitic iron ore, etc.,, Sto 10 in. per minute. With
two bit changes the machine can bore a hole of over 6
ft. Its weight is not more than 70 lbs., and breakage
or parts showing wear and tear can be easily and
quickly replaced by new ones. The construction of the
stretcher bar or column can be said to be a very handy
apparatus.

1 have to say now a few words about the flexible
shaft which connects the drill with the motor. This
shaft consists of two parts; the outer protecting
flexible tube is made of a steel wire spiral and sur.
rounded with leather, while the inner, the real power
transmitting part, is a very pliable apparatus made of a
number of right and left wound conaxial steel wire
spirals, provided on both ends with massive steel pins
and couplings, with which they rest smoothly against
the outer protecting tube, and connect firmly with the
motor and machine. The whole shaft is very solidly
made, so that a rough handling in the workings will
not injure it very easily.

Now, when we consider with what case all the differ-
ent parts connected with these drills can be carried from
plice to place, and compare it with the work that is
nccessary and the difficulty which exists in carrying the
air or steam along in & mine, we understand readily the
saving of time, and also the saving of expenses espec-
inlly when we compare the much greater efficiency of
these electric drills with those of steam or air.
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CANADIAN ASSOCIATION OF STAT|ONARY
ENGINEERS.

ANNUAL CONVENTION AT BERLIN.

The tenth annual convention of the Canadian Association of
Stationary  Engineers has passed into history, 1t was held on
August 15th, toth and 17:h, in the C.Q.F. hall at Berlin, one of the
most projrressive manufcturing towns tn Ontariv, where there is
an active association of engrineers with i good quota of members,

neat meeting of the tocal House,  In this connection 1 should <y that
in this movement not only ate the two associations a unit in favor of
such a law, but, 1 might add, almust all the quahtied engineers of this
countsy are with us, as well av most of the steam osers. It may be
necessary at the present convention to again take up the watter of bi
ennial conventions, with a view to the curtailment of the evpense
necessary for an annual meeting,  Steps shonld also be taken to atowe
the engineers of the Dominion 10 G ¢ luss they sustun in not beng of
our membership, 1 regret very much the steps taken by our sectretary,
abo by Montreal No, 50 1 presume most of you have seen the ttem i
the Canadian Engincer that Motteeal had moved to withdiaw from the
evecwtive,  For what reason? Beeause they did nat get from the
exceutive the tesults desired in accondan ¢ to what
they pay in; alo that the cost of attending the
convention  was too greal.  Now, brethien, do you
think that is the object 2 They have had fer the past
two years the execative seeretary, & man possessed of
pood ability, and € consider it the wost important
ofhice in the eaccutive.  So if they have not obtained
what they want in the way of information 1t is their
own fault, I think it wonld be wise to appaint some
good past president 1o the seereraystup and heep
him for a term of years, and have him devise some
scheme whereby  the subordinate associations wall T
drawn in closer touch with the eveentive head.  Lor
instance, he might send vut problems to the diffaent
lodges, for them to work out atd ratwen, and any
ertors they might make could be sectificd by himg
thereby  keeping up a correspondence and making the
eaccutive head a wmedium of instruction. Fhese e
a few points 1 have brought up for your considera~
tion, and 1 feel satistied that your best jadgment will
be wed in dealing with them, The Ginances will be
dealt with by the eaceutive treasuger ;3 therefore 1 will
not touch on them,  In conclusion, T desite to evpres
to you my deep sense of giatitude for the great honeot
yot conferted on wie one year ago, when yon clecied
me to the high and honorable position of president
of this awsociation, and for the loyal wanner you
have stood by me.  In closing T will only add that it
ix my heanfelt wish that your dediberations at this

convention will result in the advancewment of the
association.

MEMBERS OF THE BERLIN AND WATERLOO ASSOCIATIONS,

When the conveation opened at 11,30 aan. on Wednesday,
President W. G. Chapman, of Brockville, presided, being sup-
ported by the following executive officers: R. C. Pettigrew,
Hamilton, vice-president ; G. C. Mooring, Toronto, acting secre.
tary and treasurer 3 W Rear, Dresden, conductor; J. Wendell,
Waterloo, door-keeper. The other  delegates and  members,
present during the convention were as follows:

Toronto No. 1A, E. Edkins, A. M. Wickens, J. J. Bain, J. W,
Marr, Chas. Moscley and W, G. Webb,

Hamilton No. 2—Joseph Tronsides.

Guelph No. 6-—-R. W. Greene.

Dreesden Na, 8—W. F. Jamieson,

Rerlin No. 9--G. Steinmetz, W, Oclschlager, Ao McKersie, J.
Heyd, WL Tiedt, §. Kochler, B, Englert, Ao Aradt, L. Bowman,
C. Fries, K. Gildner, R, Cossey, F. Hisse, J. Sclincider and W,
Wilschonke.

Rrockville No. 15 --F. W, Turkington.

Waterloo No. 17 - Nathan Uttley, Fo AL Pllug, J. R, Uttley, N,
Beam, Fo Alward, W, C. Miclke, (. Beam, A, Stockfish, Jo Naloll
and M. Cadwell.

Toronto No. 18—]. M. Dixon.

There was also present Mr. T. J. Halsey, representingg the
Faichanks Company, engincens’ supplics, Montreal.

Mr. W, Oclschilager, chairman of the locad committes, read an
address, in which he extended to the deleyates a biearty welcome
to Berlin,  President Chapman replicd as follows :

PREMDENT'S ADDREN.

BeETHREN,~ 1 have the honor ta welcome yau o this our teath
annual convention. T am awate that in =clecting you as delepates onr
vatious branches have sent their best men. Consequently, 1 am conti-
dent that your deliberations will result in the advancenient of oug anganiza-
tion, and that in dealing with the various subjecis brought before you,
the une and only aim sought ahall be the geeater good of the CANIL
I am surc that naught but good will shall prevail 3 indeed, such is one
of the cardinal principles of our arder. 1 nced not ask for your heanty
support, as this has always been given to the occupant of the chair,
W have not incieased the membership during the past year, only unc new
association was organized, and very few new micabers added to seplace
thase who have withdrawn and thase taken by death.  But, brethren,
I have the pleasure of saying that we have reccived into the CAS Y.,
out in Calgary, a lot of cnetgetic sucmbers that inthe near future will
have their subotdinatc lodge second to none in our fair Dominion. 1
have also in ny posession a letter from Bao, Wi, Crow, alvo ane fia
a My, Conk, clinisman of a committee appointend by the enginecss emt
at Rewdand, aking information as to the saming of an aswacia
tion in that place. So you e i we have Jost an the avt we
have gainal in the west, whiese everything grows an abundance and to
an cnormons sirc,

You will be asked to Jook avera bill draftcd by a commitice apjointed
by the Ontario Association, also to give yuue apinioh and co-operation,
that a greater effort may be put forth to have the bill become law at the

On maotion of Mr. Wickens, scconded by Mr

Pettigrew, it was decided 10 refer the communication to the
Committee on the Good of the Order tor & report.

‘The minutes of last meeting were read by the secretary and
adopted, after which the followingg commitices were appointed @

Credential Committee— A, E. Edkins, J. W, Mars and F. W,
Turkington.

Finance Committee - G. W. Webb, .\ M.
Pettiggrew.

Milcage Committee- J. J. Bain, J. Ironsides and W, F. Jameson.

<

Wickens

and R.C.

) .
A A g £ .
Mg, R, C. PetTIGREW, President.

Good of the Order  Jas. Dixon, \. M. Wickens, Chits, Moseley
aand WL Oclaehilager.
The convention then adjourmed for Tondh,

A TERNOON N SstoN,

At 3 e Mo Ocbdhilgzer inttoduced Manver Bygang whe attes
welioming the delagzates spoke as tollows

The Stationary Engincers fill a most important position i con-
nection with the welfare of the countrv.  In the fint place they
hold the key to our wanufacturing industrics, wherchy the trade
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and commeree of the Tand i very moch increased.  They also
control o a great extent the labor cployed i cities iund towns,
and without this employ mwent, the cities itind towns of our country
would bie very much reduced in prospenty and  popubtion,  This
must show o the engneers the necessity of cach of you being
intelligent and ingemous. A man touday to be of any use in any
profession must be more than a maching,  You are showing your
wisdom in forming vourselves imo an assocition and  mecting
regulisrh o distuss new requirements in your particular lipes.
Noa doubt many of you are clever mdividually, but all can leirn

Mg, G. C. Mooring,

President.

from one another. It should be your object 10 try and benefit
your cmployer by giving him as much power as possible with the
least expense.  Now, as Mavor of this town, §extend to you all a
hearty welcome to our town ol Berlin -i1own which we boast
of as heing the best in this fair Dominion  a town which employs
to-day more statiogary cagineers than aay other town of its size
in Canada. 1 anderstzand that only some of our engincers have
as yet joined the association, but I trust your mecting here will
act as astumulys and result in having all our engineers identify
themiselves with the mgganization, Qur town is Known as i most
hospitable one, and 1 can assure you the freedom of the city
wherever you o, No doubt vou will be most interested in our
manufacturing eutabhishments, and 1 cun assure you from what |
know of our manufacturers, it Wil be a pleasare for them to show
you through their factories  Tieast you will enjoy your visit here
i such i way that you will see fit to micet here aggain in the near
future, at which time we will bave all our streets fixed up in
keeping with the rest ot the town. 1 again extend to you,
fricads, the freedom of our 1town,

The president acknowledged the hearty reception extended by
the Mayor.  He said hie belicved tha the Dominion was destined
10 become one of the greatest countries in the world, and appre-
ciating this trath, it become them as engineers to saw the seed

MR, N M. WiRENs, Sceretary.

of theory and practice combined, which were the fundamental
pouciples ot the Canadian Assovation of Stationary Engincers.,
The object vt the assacation was to help one anather socially
and cducatiinadiy thus bend Bitting. cmples as well as llucnl.-
selves,

Onmotren ol Messes, Moorng and Fdhme, the aunutes of the
adopied,

last amual mecting wel
Nates of meten were given as follows : That two days

session be the limited time apportioned (o conventions ; that con-
ventions in future be held every alternate year; that the per
capiti tax be reduced from 7o cents to 50 cents,

The repotts of the treaswer ad secretary were presented amd
adopted,  The seeretary’s report embodied w0 letter from the
Montreal association announcmy the decision of Montreal No. 1
to withdszaw from the Canadian association, A special committes
wias appointed to report as 1o the action to be taken in this
matter, ¢

The report of the Credential Committee was then read and re-
ferted to the Mileage Committee. . Mr. Dixon presented & seport
from the Parliamentary Committee, and the convention adjourn-
ed at g pane to meet the following morning.  In the evening
many of the delegates visited Waterloo, where they  were enter-
tuined by the local association and dined at the Progress House,

SECOND DAY.

Upon reassembling on Thursday morning, Mr. Wickens proe-
sented the report of the Finance Committee, and Mr. Dixon
that of the Comumittee on Good of the Order. It was decided to
take up the Litter clause by clause. The cliwse referting to the
limitation of the session of conventions 10 two days wis struck
out, the point being covered by the constitution.  The report as
adopted is as follows :

RFPORT ON THE GOOD OF THE ORDER.

1. The President’s address contiine much that is essential to
our vitalily s an organization,  His reference to our development

Mg, Curs. Mosgnty, Treasurer.

has a rogretful aspect, but certainly the cause lay in the hands of
those who it was possible to countrol, ntach less to coesce duto
nctivity,

2. The outlook for our ex:iension in the near future is hopeful,
inasmuch as enquiries have reached us from the Pacific coast re.
srardingg organization under our charter. We suggrest that these
erquiries be closely attended to by our preseat or incoming execu-
tive,

3 Relative to bill for the proteciion of stationary  engineers,
vour committee appointed at comention found it impossible to act.
The Ontario Association took the minter up with great enthusinsn
and interviewed Houe Mre. Devden, M.PLP, who advised them to
amend the bill and present it at the next session. Your commitiee
desires 10 impress upon the individual membership the necessity
of supportingg this association in its praiseworthy efforts in our
imerestss further, we are of the opinion that & special commitiee
appointed from this convention 1o act in conjunction with the On-
tario Association woukl be a wise measnre 1o sudopt, and that the
funds 10 assint in forwarding this abject should be realized by
special appeal of the exccutive to the primary lodges,

3. The president’s suggestion that i past president be elected
ta the office of executive secretare we cotsider is i wise one, and
we would recommend that the oftice be hield for i term of ot less
than 1wo years, and that the secretary, at pleasare of convention,
be cligible for re-clection.

5. We would recommend that the execntive issue a cirenlar e
primary lodes invitings a plebiscite vote on the question of hold-
g conventions anmualle oe biennially, returns of said votes o
decide.

6, We woold recommend that the per capita tax be teduced from
socenis to o cents. This would cettianiy be i boon to primary
tdpres, and at the biconially sessions are adopted, would still in.
crease the genetad fund of the executive, as by paying 30 cenis
annually with expenses arising cvery two ycary, there would be 23
centy extra accumulate over and above the ordmary  fragments.
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7. We beg to remind our exccutive that a motion stands on
the book that they issue instruction and guestion papers. No
course that we are cognizant of would be so effective in keeping
our membership in close toueh with each othier, and we beg to
emphasize this action on the executive as being of paramount im-
portance,

After some lively discussion on the recommendations embodied
in the above report, it was, on motion of Messes. Edkins and
tronsides, adopted.  The president read i telegram from the
Goldie & McCulloch Co., of Galt, inviting the delegates to visit
their works in the afternoon, It was decided to accept the invi-

Mgr. W. OQeLscntacer, Conductor.

tation and wire the company to that effect. Mr. Oclschalger
aunnounced that the train would leave Berlin at 3 o'clock.

VISIT TO THE GOLDIE & MCCULLOCH WORKS.

In response to the invitation from the Goldie & McCulloch Co.,
of Galt, all the delegates visited the works of the above firm.
The entire party expressed the greatest surprise at the immensity
of this well-known establishment.  Solidity seemed to be stamped
on everything, their substantial stoce buildings and offices cover-
ingr more than one entire block,  Mr. A. R, Goldie met the dele-
gates and personally conducted them through the various depart-
ments. A visit to the moulding shop proved of very great interest,
for here was found one of the finest foundties in the Dominion. It
has an immense floor space of 9o feet by 160 fect. At one
end is situated three large core ovens, and at the same end are
also three very large cupolasx.  The ponderous ladles of mokten
metal are conveyed from these to their respective destinations by
one larpe Whiting travelling crane of 40,000 1bs. capacity—this
immense crane being operated entirely by compressed air.  Sup-
plementing this are six smaller hydro-pnenmatic swinging cranes,
three on cach side of the floor.  With these and other late  equip-
ments, it i not the difficult task it otherwise would be to handle
the ponderous castings.  The mouldingg shop is well lighted and
ventilated.

The delegates next visited the machine shop, where was seen
the very latest improved machinery in lathes, planers, cte.
System and good management were apparent in cvery detail here,
ax in all the other departments of the works.

Perhaps no department proved more interesting to the en”
gineers than the erecting room, for it is always interesting to en-
gineers 10 see the assembling of the different parts of an engine.
On this floor were to be scen engines in all stages of construction.
Here were massive cvlinders and immense frames carried here
and there by powerful cranes 1o be united, fitted and finisned,
some of them 10 soon go out and develop oo 1o 500 horse power
for the work they have been purchased to perform,  This was the
department which most interested the engineers, and they saw
why this firm have been so successful in engine building, thorough.
ness, system ar d great care being exercised in every minute par-
ticular.

The visitors were shown through the other parns of the works,
such as the wood-working machinery department, flour mill ma-
chinery, safe, boiler and other shops.

Refore leaving, the peesident, Mr. Chiapman, in fitting words,
tendered a very hearty vote of thanks to Mr, Goldie tor hix kind-
ness in showing the delegates through the establishment and also
to the firm, and three rousing chicens were given for the Goldie &
McCulloch Company. Mr  Goldie, in response, cxpressed his

.

pleasure at being privileged to mect and entertiain such an intelli-
gent body of men. The delegates returned to Berlinabout 8 pan.

THIRD DAY,

The proceedings opened on Thursday morning with the pre-
sentation of the report of the Mileage Committee. On motion of
Me. Edkins, the name of Mr, Wickens wias added to the tist of
persons to be given mileage expenses. Me. Dixon moved, see-
onded by Mr. Moseley, that the report with addition be adoped.
Curnied,

Mr, Dixon presented the report to the Special Committee to
deal with the letter from the Montreal association,  While ex-
pressing regret thit the association had withdrawn from the Do-
minion organization, the hope was expressed that ere long Mont-
real No. 1 would apply for representation again.  The report
stiated that the committee bad extended its power, and submitted
a resolution that the Montreal association be presented with a
charter of the association as @ memento,  This was carried un-
animously by a standing vote, and, on motion by Mr., Edkins,
seconded by Mr, Moseley, the report in full was adopted and
ordered 10 be transmitted to the seeretary of the Montread disso-
ciation,

The question of making some changes in the bill for the licens-
ing of engineers was left in the hands of the proper comniittee,

Mr. Mooring moved that @ new Legislative Commiittee be
appuinted to work in conjunction with the Ontirio association,
and that the members thercof should reside in one city or near by
cach other.  This was seconded by Mr. Pettigrew and caeried.
The president appointed as the Legistative Commiittee Messes.
Dixon, Edkins, Webb, Mooring and Moseley, Mr. Dixon 10 be
chairman,

Upon motion of Mr. Moseley, this committee was given power
to draw upon the funds of the executive for $50 for preliminary
lexiskutive work, in case this amount should be required.

Upon motion of Mr. Wickens, seconded by Mr. Dixon, the in-
coming secretary was instructed to procure copics of the consti-
tution and by-laws for the use of subordinate associations.

Mr. Jamieson reported that there were a great many engincers
in the town of Peteolia, and he was of the opinion that an associa-
tion could be orranized there.  He was requested to furnish the
names of some of the engincers to the executive secretary.

Mr, Mooring announced that the committee had placed the
value of property owned by the association at $109.50.

ELECTION OF OFFICERS.
The next business was the election of officers, for which pur-

pose Messres, Steinmetz and Walker were appointed seratineers.
The result was as follows: President, R, C. Pentigrew, Hamilton g

Mg. W, Bear, Door-Kceeper.

vice-president, G. C. Mooring, Toronto ; secretary, A. M. Wick.
ens, Toromto: treasurer, Chas. Moseley, Toronto: conductor, W.
Oclschlager, Berlin 3 doorkecper, W. Bear, Dresden. Thenewly
clected officers were then prescated by Mr. Webb and duly in.
stalled. The thanks of the association were tendered to the
scrutineers,

The next place of mecting was then taken up. Mr, Oclsehlager
moved that the next convention be hield in Toronto, which met
with the ananimous approval of ihie convention,

The retiring president, Mr. Chapman, was presented with the
usual past-president’s jewel.

The acting sccrctary was granted $55 for his scrvices, and
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votes of thanks were tendered to the aunthorities of Berlin; to Mr.
Wm. Ocischlager and the local committee s to the ladies of
RBetlin, and to the mechanical press.  Brief speeches were miade
by the newiy clected officers, which closed the business session,

In the afternoon the delegates drove to Waterloo, where they
visited the Slecman stables, the large button fuctory, and other
industries,

. e 1]
THE BANQUET.

The programme announced a banguet it the Walper House in
the evening,  About seventy-five persons  gathered around
the tables in the spacious diniag halle  Seated at the head table
were Mr, Qelschfager, who acted as chiicman 3 president Petti-
grew ;3 past-presidents. Wickens, Phillips, Pettigrew  and Chap-
man; vice-president Mooring 3 treasurer Moseley;  conductor
Biuer: and Mr. Chas, Rogers, of the Queen City Oil Co., Toronto.
There were also present Mre. G. B, Towers, of the Vacuum Qil
Co., Toronto; Mr, J. H. Clappison, of the Clappison Pipeand Boiler
Covering Co., Hamifton ; Mr. T. J. Halsey, representing  Fair-
Banks Company, Montreal; several of the town councillors and
miany prominent citizens of Berlin and Waterloo.

After the menu had  reccived attention, the chairman made a
brief address, and read letters of regreet from Mayor Eden, My, J. J.
York, Montreal, Mr. Wm, Sutton, Toroanto, and the Goldie &
McCulloch Co., Galt. Then the toast of *Qur Queen ™ was
royally honored, followed by the toast of ** Canada Our Home,"”
to which Mr. L. J. Breithaupt, M.P.P., was asked to respond.
Mr. Bricthaupt said he was pleased, as an employer of labor, to be
present, and that he was in sympathy with such an association.
The cmployer soon recognized the fact that an intelligent work-
man was saving him moneys Employers could not get along
without cmployees and  vice-versa, therefore their interests were
mutual.  Referring more particularly to Canada, Mr. Breithaupt
pointed out thut there never was a time when the future of Canada
wax so appreciated and recognized as it is to-day. The exports
to Great Britain were proportionately more in the last few years
than ever before.  Engineers, he thought, would be certain to
decive some benefit from this prosperity. In conclusion Mr.
Breithaup referred to the activity in manufacturing in the town
of Berlin, which he said was an example of the conditions prevail-
ing all over the Dominion,  Upon resuming his seat Mr. Briethaupt
was heartily cheered,

The ** Mayor and Council * followed, in which Dr. Bowlby,
deputy reeve, councillors Rumpel and Hagen, and Mayor Deibel,
of Waterloo, responded.

The chairman then called upon Mr. James Dixon for a song,
he remndering it a most acceptable manner * And She Was Tired
of Him,” which, needless to remark, seceived # hearty encore.

Coupled with the toast of * The Executive Head " were the
wames of Messes.  Pettigrew, Mooring, Moseley, Wickens and
Dixon.  Mr, Pettigrew said that the association, with education
for its corner stone and progress for its motto, had been the
means of establishing technical schools throughout  the country.
It was organized only twelve years ago, but now extended from
salt water to salt water.  Speaking on legislation he said he faited
10 see why engineers were not as much entitled to protection as
professional men,  Mr. Mooring said that when he accepted
office in the association it was with the intention of ecaching the
top, and this he hoped to do next year.  Messrs. Moseley and
Wickeas spoke briefly, after which Mr. Dixon indulged in some
humorous stories, one being of the small boy who, when asked by
the professor what stcam was, replied : ** Steam is water in a
ternffic state of perspiration.”

MR, ROGER'S SIPRECH.

Then came the toast of **Qur Manufacturing Interests,” to
which Mr. Samuel Rogers, president of the Queen City Oil Co.,
was the finst respondent. Mr. Rogers said that as a resalt of his
mucting with the engineers he would in futute take a deeper
interest in the prosperity  of stationary engineers.  Knowledge
properly applied was what made the wheels of the world go round,
and he was pleased that the stationary engineers association was
for educational purposes,  An employer greatly appreciated an
honest, faithful cmployee, and the prosperity of enginecrs de-
pended in alange measure upon the prosperity of employers.
For the Lt ten vears, hie said, his firm had been ~hipping oil 10
Austtahia amd New Zealand, and each succeeding year the quan-
tity had doubled. Mreo Rogers then spoke at some lespeth upon
the manufacture of oil, piving & ot interesting and instructive
alk.  He said in part:

** Crude ol is placed in the still, which ordinarily is charged with from

35010 500 barrels, The still hasa dome on the top, from which large
pipes lead to the condenser, which is built in the shape of a flume,
The flume is kept filled with cool water. Condenser pipes are joined
with vapor pipes, which come direct from the still.  As these condenser
pipes are uuder water, the vapor from the still is condensed while pass.
ing through them, and comes out at the worm end in liquid form, but
varying very much in quality in proportion to the length of time which
the still has been yunning.  The first vapors which come from the still
are very light, and when condensed make & liguid of go gravity, which
is called gasoline, being nearly ten degrees heavier than vapor.  Form.
erly this product was all lost for want of knowledge and lack of capital
to build up-to-date sefineries. At present closed worm ends are used,
30 that even the gases which are uncondensable are secured and drawn
back to feed the fice under the still.  As the fire is continued the vapors
grow heavier.  Next to ninety gravity gasoline comes cighty-cight, then
cighty-six gravity. All the above ate used for making gas for lighting
chuiches, mills, etc,, by simply mixing air with the gasoline.  After this
comes stove naptha, 1anging from seventy to seventy-four gravity, used
for motor carriages, for summer cooking stoves and for plumbers’ use.
Then we get 62 to 64 gravity, used for benzine and naptha, from which
varnish and other paints are made,

¢ After this we get down to the series from which refined burning oils
are made. At this point it may be better to explain that crude oil is com-
posed of molecules o little balls, which vary in size according to the grav-
ity, and it is very important that a proper separation be made of all these
different qualities.  This is done by the stillman 'watchirg the worm end
continually, and taking samples of the distillate at least every fifteen
minutes, and as change takes place in the quality of the distillate, the
stillman takes off the product of the still and cuns it into different tanks,
thereby making the first separation.  After the refined series is passed,
we get down to the heavier molecules from which gas oil, high fire test
burning oil, high grade spindle and other oils are made. When the
above point is reached, we get down to the heavier paraffine seties, from
which high grade engine and other machine oils are made, also wax
candles and petroleum specialties.

¢ After all the above products have come from the still, 1n°the form of
vapor, passing through the condenser, and the different liquids separaied
at the worm end, there only semains in the still petroleum coke, which
is used to make carbons for clectric light plants, or for other heating
putposes.  The products thus far produced are all in & crude state, and
tequire close and careful handling, having to be chemically treated.
Many more separations are also made before the finished anticles are
ready for the market—there is not time to follow all these in detail.
One million dollars has recently been spent in building a new refinery
at Sarnia.  Owing to this expenditare all grades of petroleum are now
made in Canada equal in quality to anything produced in the United
States. During the last three years wonderful advances have been made
in manufacturing petroleum. Take for example one by-product, gas
oil, which is a by-product from crude oil, a large quantity of which is
used by gas companies for making gas (one company alone using 40,000
barrels per year).  Roughly speaking, their methed of using this oil is
to build & high rctort ; this is filled in openly with fire brick, leaving an
arch at the bottom in which a coal fire is kept butning, heating the fite
brick red hot. A small stream of oil is then fed in the retort from the
top.  Live steam is also introduced into the rctort, and all the oi) is
thetefore converted into gas and smoke.  As this is conveyed in vapor
from the retort to the gas holder, it passcs through a scrubber in which
there is water. The water condenses the smoke into thick, heavy tar,
mixed with water. The tar is afterwards taken to the varnish factory
and put again into a still with a condenser attached. As the still is
heated the vapor which comes from the tar is again condensed, and,
strangc to say, after the water has been all removed in vapor from the
tar, there comes again a thin cil.  This 0il, which has once been made
from crude oil and then made into gas off and smoke, is apain made
into oil, which is used for making tar-paper by mixing with tar, ot it
can be burned as fuel for finng the still.  The residue of the condensed
smoke remaining in the still is made into ptch, electrical compound,
Japan and miany other atticles.  All of these products have been se-
decmied from the fire, while in the past many of them were lost,
absolutely thrown away. The biinging into this country of new capital,
coupled with the expenditure of millions of moncy in cxperiments
and vlant, has made Canadian oil equal to the best American, and if
Canadians were only as loyal to their country as Americans atc to
theirs, no American vil would be bought so long as the Canadian supply
held out.  The Queen City Oil Company have from one hundred and
scventy-five 1o two hundred employees engaged in the sale ot this ol in
Ontario.  Every one of them are Canadians.  The oil is equal to o
Ictter than the best imported, and the money reccived instead of going
to the States is sent to Nania to buy Canadian crude oil, furnishing
home wotk for thousands of Canadians and helping to build up a
Canadian empire which is truly loyal to the British Crown, proud to
live beneath the glotious tlag of our beloved Quecen.™
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Mr. . S. Anthes, furniture manufacturer of Berlin, also spoke in
response to the last-named toast,

Mr. Hugo Keanz spoke in response to the toast ** Educational In.
terests.”  He declared himsell in favor of technieal cducation.  Some
years ago, he said, Germany was a purely sgricultural country. The
government decided to send an expert to the United States to report
as 0 1he products of industries and if Germany was equal with other
countries.  This expert reported in the negative, and as & result tech-
nical schools were statted, To-day Germany occupies a foremost
position among the manufacturing countries of the world, largely due
ta her system of technical schools.

The toast of **Sister Associations ” camenext, Mr. E. I. Philip, in
responding, said that the Canadian Association of Stationaty Engineets
was the only association that gave a man a practical benefit that re.
mained with him. Mr. Wickens followed, explaining the difference
between the Canadian association and the Ontario association, and
pointing out the necessity of having boilers in charge of competent men.
An ordinary boiler, he said, had an explosive force equal to two kegs of
gun-powder.

The toast of **The Press” wasacknowledged by Mr. W, A, Smith, of the
Canadian Engineer, T. S. Young, of the ELrcTRICAL NEWS AND
ENGINRKRING JOURNAL, and by representatives of the Betlin press.
Mr. Dixon then favored the audience with another song.  Then followed
the toast of * The Ladies,” responded to by Mr. Dover and Me. Geo.
O. Philip ; * Berlin and Waterloo Associatiun,” proposed by Mr. E. J.
Philip and responded to by Messts, W, Oelschlager, Geo. Steinmetz and
J. Wendell ; ** Host and Hostess,” by Mr. Philip, on behall of Mr. A.
Walper. The banquet was brought to a close by the singing of *¢ God
Save the Queen,” and by giving three cheers and a tiger for Berlin,

CONVENTION FLASHES,

The Alpha Chemical Co., of Berlin, distributed among the engi-
neers sample boxes of Moody's metal polishing paste.

Mr. Joseph H. Walker, chief engineer of the Kincardine electric
light plant, athough not a delegate, was a visitor to the convention.

Mr. G. O, Philip, a brother of Mr. E. J. Philip, is an engineer
in heart, if not in practice. Someone suggested that he be made
a life member of the asvociation.

The thanks of the association are due Mr. Samuel Rogers, of

the Queen City Oil Co., for a substantial contribution towards thc.

expenses of the convention,

Mr. Geo. Steinmetz, vice-president of the Rerlin agsociation, is
chief engineer at the power house of the Berlin Gas & Electric
Light Co. He was at one time a traveller for engineers’ supplies.

Even the oratorical powers of Mr. James Dixon, chief engineer
at the Toronto city hall, were not sufficient to fittingly express the
appreciation of the hospitality extended by the authorities of
Rerlin,

The Babcock & Wilcox Co., of Montreal and Toronto, displayed
in the convention hall their *¢ Beats All * improved pump gover-
nor, reducing valve, steam trap and Crosby steam gauge, which
attracted much attention.

The local association were assisted in the entertainment of the
delegates by Messrs, R. Wegener and H. D. McConuchie, resi-
dent representatives respectively of the Queen City Oil Company
and McColl Bros., Toronto.

Mr. Nathan Uttley, of Waterloo, may be said to be the father
of engineers. Although 67 years of age, he is now firing under
five boilers of ;0 h.p. each in the Waterloo Woollea Mills, which
position he has occupicd for 18 years. His son, Me. J. Uttley, is
chief enginecr of the plant.

That the engineers might remembér the brands of oil manufac-
tured by the Queen City Oil Co., Mr. R, Wegener, the local repre-
sentative, placed in the hands of each person at the banquet a
package of matches, each match bearing the name of some
brand of oil made by his company.

Too much credit cannot be given to the energetic local com-
mittee for their faithful labors to make the convention a success.
While every member was true to his duty, special thanks are due
the chairman, Mr. W, Oeclschlager. From the arrival of the first
train until every delegate had departed from the town, he was
ever on the alert 10 add to the comfort and pleasure of the visitors.
Mr. Oelschlager s a member of the fiem of Oelschiager Bros.,
engineers and machinists, of Berlin, who manufacture high speed
engines, steam pumps, power and hand hoists, etc.

Mr. T. J. Halsey, of the Fairbanks Company, of Montreal, lost
no opportunity to make known 10 the engineers the merits of the
goods of his company. Hc had a choice exhibit of the Fairbanks
renewable asbestos dixc valves, asbestos pack cocks for boiler
blow-offs, and lines of vulcabeston packing. A special feature

of their Globe disc valves is the very simple manner of renewing
the disc.  They are held in a centeal position by guides cast on
the valve body, and have 1o nats, screws or pins to become
duetached in use. The dises can be put in place by simply
removing the bonnet of the valve, slipping a new dise on the end
of spindle, and replacing the bonunet again,

MOTOR CARRIAGE TRIP ON COUNTRY ROADS.

ON August 15th Mr. £, ). Philip, chief clectrician for the T.
Eaton Company, ran his motor carriage from Forento to Berlin,
to attend the convention of the Canadian Association of Station.
ary Enginecrs, of which society he is o pastpresident.  Mre,
Philip was accompanied by his wother, who is seventy-(our yeares
of age. The following account of the trip has been furnished to
the ELECTRICAL NEWS ¢

“ Leaving Toronto at 11,15 a.m,, we arrived in Berlin about 8. 30
p.m.  About two hours was lost at noon and forty-five minutes at
tea, making the running time about 6% hours, or a speed of 12
miles an hour.  This, of course, included stoppages to inguire as
to the best route.  The trip was made practically without ahitch,
and the total load moved was about one ton, there being, besides
the weight of the carriage, that of the passengers, an extra two
gallon can of gasoling, and a valise. About four gallons of 747
stored gasoline and 11 pails of water were used on the trip. At
12.30, when on the road detween Brampton and Cooksville, a key
fell out of a bronze pinion. [t was found to be too loag, and after
culting it off with the tools at hand, we were invited to partike of
dinner by a farmer. When a start was again made it was 2,30,
having lost two hours.  The water tank was filled before starting,

W il b by

Mgr. E. J. PHILIP AND MIS AUTOMOBILE.

and the run from this point to Georgetown was made without a
stop except to inquire the way. At Georgetown the water tank
was filled, some gasoline put in the tank, and the engine oiled up.
From Georgetown to Guelph being all up hill, we used nearly as
much gasaline and water on this run as from Toronto to George-
town, Guelph was reached about 6.30 p.m., when we had supper,
filled the water tank and oiled up. Leaving again at 7.20, we
arrived in Berlin about 8.30. -

“The return journey was made without incident. We left Berlin
about 7 p.m,, and ran down to Galt, stopped over night, left
Galt at 7:15 a.m, for Hamilton, arriving at g9:30. The water
tank was filied at Shefficld and Dundas ; it was leaking badly all
the way home, and lost more water than was evaporated by the
heat. At Hamilton we took the boat fo- Toronto. The cartiage
caused much sensation along the raad, and seemed 10 be reparded
as a wonderful curiosity by men, women and children.

“* The carriage was built by the Winton Motor Carriage Co., of
Cleveland, Ohio, and weighs 1,600 ponads, with gasoline and
water tank filled. The motive power is supplicd by a 7% h.p.
horizontal gasolinc engine ; the cylinder and frame is cast in two
pieces, and is made of bronze. It has a thin sheet brass jacket
through which the cooling water circulates. The water tank i
also made of this sheet brass, with plenty of ribs to give a suffi-
cient radiating surface.

* The firing of the mixture is done by cight cells of Nungesser
battery. The spark takes place between the platinum points,
operated by x cam, and there ix an cxplosion every second
revolution. The distinctive feature of this carriage is the method
of regulation. This is obtained by making the suction or ad.
mission valve stem very long, so that it extends through a head
into & small cylinder. A piston is put on the stem in this cylinder,
and between the little piston and head air is pumped by a small)
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air pump worked  from the engine.  On the pipe between the
pomp and controlling cylindes are placed two sadves, one asel
valve snd the other being controlled by the foot at will.  In
starting up there is no air pressure in the small cylinder, and the
valve can open wide, but as the engine speeds up, air is pumped
into the chamber, the valve is kept closed, and the enyine will
slacken down and run slower, just keeping the air supplied that
iv escaping at the set valve.  The engine will operate in this way
wheu the carriage is standing still. . The clutches not being in,
in order 1o start the carriage, the operator, by pressing down the
other valve with hiv foot, lets the pressure eoscape from the
chamber, the valve will open wide, and the engine will speed up ;
the tow or hill climbing clutch is now pulled in and the carriage
sturts off slow, the engine running fast 5 as it speeds up, the low
clutch is thrown out and the high one put in ; this ditect connects
the engine with the chain, and the carriage will now make about
18 miles un hour on a first-class road. The speed can be regu-
Iated by raising or lowering the foot.  Within the range of speed
of the eagine to go stawer, the low clutch is used ; this low clutch
lever when pulled in toward the operator drives the carriage ahead
slowly, and when pushed away from the operator the carriage
will back up. The high speed lever runs the carriage fast
when pulled in, and by pushing it in the opposite direction
it puts on a band brake that «tops the carriage almost
instantly, In case the brake should fail, the back-up gear
can be used.  These levers are operated by the right hand, the
left doing the steering, which is as ¢asy as steering a bicycle.
The right foot controls the cagine air valve, the left foot is at the
bell, and the operation of the carriage becomes as unconsciously
automatic as watking. The body of the carriage is hung on easy
springs, the front wheels being 32-inch, the back ones 36-inch, and
the tires Hartford 3-inch single tube,

** Some of the roads over which we passed were very hard on the
tires, but as the horseless carriage comes into more general use,
good roads must certainly follow. The distance to Berlin by the
route we took was about 8o miles, and the return to Hamilton 37
miles. In and around Berlin the carriage must have coverued
about 100 milex, ax six gallons of gasoline were consumed in the
town, while ouly four galions were consumed in guing from To-
ronto to Berlin,”

STEAM BOILER INSPECTION IN BRITISH COLUMBIA.

FOLLowiNG are the rules for inspection of steam boilers and
eagines in British Columbia under the authority of the act passed
at the last sexsion of the Provincial Legislature,

MODE QF INSPECTION.

The inspector may, whenever lie decms it necessary, and he
shall at least once each year, subject every boiler in his district 10
i test by hydrostatic pressure, in the ratio of 150 pounds to 100
pounds per square inch allowable asa working pressure, using the
water in such test at a temperature not exceeding 6o degrees
Fahrenheit. For the purpose of such test, however, the owner
or his agent <hall provide the necessary pipe and fittings to con-
nect the inspector’s pump with the boiler, and shall also provide
men to work the pump and assist the inspector in his examination
ot such boiler,

Refore a boiler is subjected 1o a test by hydrostatic pressure, it
shall be opened up for inspection, the man-hole and mud-plate
doors semoved, the outside and the inside of the bailer cleaned,
the furnace grates remaved and all flues and tubes swept clean.
Ihe owners or their agents shall see that the foregoing require-
ments are complicd with before applying for inspection.

Inany case in which & test is not satisfactory, the defects shail
bhe made good and the boiler re-tested before a certificate s
wranted.

Th? nspector shall fix the working pressure of hoilers by a
series of caleulations of the strength of the various parts, and
wcconting 1o the workmanship and material of which they are
composed, ’

In onder to satisfy himsclf as 1o the strength and internal con-
detton of & hoiler the inspector may, should he deem it necessary,
acder holes to be cut in ity and may so demand that such informa.
ton, by drawings and speafications of the  several parts, be
furntshed him of the construction as will enable him to determine,
by calculation and examination, their stirength.

Ia the event of satsfactory information not being obtainable,
the nspector shall use the factor of safety provided above, with
such additioas as his judgment may dictate.

When the outside of a boiler cannot be otherwise perfectly
inspected on account of brickwork or other covering, such cover-
g shaill be removed once at least in every four years.,

In subjecting boilers made of iron plates to the hydrostatic test
wforesaid, the inspector shall assumie 100 pounds 1o the square
inchas the maximum pressure allowable as a working pressure
for a new boiler 42 inches in diameter, made of the best refined
jron, at least one quartee of an inch thick, in the best manner and
of the quality herein required, and shall rate the working pressure
of all iron b ‘lers, whether of greater or less dinmeter, according
to .eir strength compared with this standaid,

In subjectiog boilers made of steel to the hydrostatic test afore-
said, the inspector shall assume 125 pounds as the maximum
pressure allowable as a working pressure fora new boiler 42
inches in diameter, made in the best mannee of the best quality of
steel plate, at least cne quarter of an inch thick, with all the rivet
holes drilled in place, the plates being taken apart and the burrs
removed, the longitudinal seams in the shell being fitted with
double butt steel straps cut from the plate, and cach at least five-
eighths or over the thickness of the plates they cover, and all seams
being at least double-rivetted, and having o per cent. of the
streagth of the solid plate, and all Aat surfaces stayed in the best
manner and all the seams double-rivetted ; and he shall rate the
working pressure of all steel boilers <o made, whether of greater
or less diameter, accordiny to their strength compared with this
standard.

If the inspector is of the opinion that any boiler, whether made
of iron or steel plates, by reason of its construction or matesial,
will not safely allow so high a working pressure as that herein-
before specified for each such description of boiler respectively, he
may, for reasons to be stated specifically in his certificate, fix the
working pressure of such boiler at less than two-thirds of the test
pressure,

When it is known or comes 1o the knowledge of the mspector
that any steam boiler is or has been carrying an excess of steam
beyond that which is allowed by the certificate of inspection, he
shall, in addition 1o reporting the fact to the Attorney-Genesal for
prosecution under Sub-Section (3), Scction (8), of the “Roilers
Inspection Act, 1899," require the owser, or owners, of such boiler
to place thereon a lock-up safety valve that will prevemt their
carrying an excess of steam,

On commencement of the construction of every boiler built in
British Columbia under the provision of this Act, the maker of
such boiler shall notify the inspector that it is open for his inspec-
tion,

The fees or dues to be paid yearly by the owners of steam boil-
ers shall be 20 cents per horse-power, with a minimum of $5 for each
boiler under 25 hormse-power. The amount of such fees or dues
shall in_each case be paid to and received by the Inspector of
Steam Boilers, who shall, at such time and in such maaner as the
Chief Commissioner of Lands and Works shall from time to time
direct,account for and pay over the same to the Minister of Finance,
to form part of the Consolidated Revenue Fund of the Province.

The inspector shall not make or deliver a certificate respecting
any steam bailer under thisact unless the fees or dues have been
paid, as hereinbefore set forth,

DUTIES AND LIABILITIES OF ENGINEERS,

Engineers are required in all cases, upon stopping the engine,
toopen the safety valve, soas 1o keep the steam in the boiler below
the limit allowed by the inspector’s certificate ; 10 close the damp-
ers, and when by accident the water in the boiler has fallen below
the point of safety, to put out the fires at once.

Engineers are required to report 1o the owner, and also to the
inspector, any defects of or injury to the boilers or machinery, by
which the safety of the same may be endangered.

They shall also report 10 the inspector any accident happening
to the boilers or machinery ; and in case of amission to make such
report, the license of the engineer so omitting shall be revoked.

The chief engineer of a.steam plant will be held accountable
to the Department for the proper care and management of thé
boilers and machinery under his charge.

Enginecrs, on first taking charge of steam plants and at least
once a year, shall satisfy themselves, by examination, that all
braces, and stays, and bolts of the boiler are in good order, and
that the safety valves arcin thorough working order.

MANAGEMENT OF ROILERS,

Getting up steam.—Warm the boiler gradually. By getting

up steam too quickly the boiler will soon be destroyed.
“icing.—~Fire regularly. Use the slice bar genly and as sel-
dom as possible.

Feed Water.--Let the feed be regulac and constant.

Glass gauge and try cocks.—Kceep the glass clean and free, and
try the gauge cocks often,

Safety valves.—Lift each safety valve atleast once cach day,
and always before getting up steam.

Low water.—Put out the fires by drawing them or throwing
ashes on them.  Never use water.

Blowing off the boiler. ~Do not blow off by steam pressute ; let
the water run off if possible.  Sce that the fires are all out and hot
ashes removed.

. Boiler purgers.-—Never use any composilion to keep down
incrustation without the approval of the inspector.,
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TELEGRAPH - TELEPHONE

THE APPLICATION OF WIRELESS TELEGRAPHY TO
THE PROPOSED SYSTEM OF BUOYS.
fty ¥, A, Hasiwton, MULE.E, M. Can, Scc. C.E.

My idea with regard to the possibility of using the Marconi
system in conjunction with the electric gong buoys is baspd on
the following considerations :

It is a generally recognized fact that some means of improving
the appreaches to Halitax harbor and other points on this coast
must be provided. The subject has been discussed at intervals
for years, but recent shipping disasters and more especially the
increase of insurance rates have had the effect of so arousing
public opinion that active measures are being taken with a view
to carrying out some means of securing the desired result.

My proposal is to run a submarine cable from some suitable
place near one of the headlands to a distance of about 12 miles
off Sambro. Connected with the cable 1 propose mooring three
buoys, placed in convenient positions, as described in the CaNa-
DIAN ELkeTricaL NEws of October, 1898, page 200, and in the
Halifax public press in 1891-92, cach buoy being fitted with an
electric motor and other apparatus, such as bell, hammer and
switch.  The current would be generated at the station on shore,
and cach buoy would sound its own signal or number.  Such a
system of buoys could be maintained at a considerable less cost
than would be incurred in the c.e 3 of a lightship, and with more
satisfactory results, for the formet could be placed well out in
the offing in water that would be beyond the depth in which a
lightship could be moored. One of these buoys could be fitted, in
addition to its ordinary apparatus, with a Marconi transmitter of
sufticient efficiency to admit of signals being projected for a dis-
tance of a few miles, say four or five miles from the outer buoy.

By means of this combination provision would be made whereby
vessels bound in would not be running into danger when search-
g for the buoys, and the latter would be so placed that the
course of the ship standing to and fro would be parallel with the

land,  On passing to leeward of one of the buoysits number *

would be ascertained and a safe course to the harbor assured.

Ships having the Marconi receiver would be doubly served, and
other vessels, such as the smaller sailing craft, would not be
ignored.  Such is bricfly the scheme in outline,

With regard to the mooring of these buoys, I may say that a
long experience in connection with submarine cable repairs justic
fics my conclusions with regard to the possibility of maintaining
the proposed service it a cost which would not be prohibitory, and
at an initial expense considerably less than would be required 10
provide and equip un efficient lightship, allowing for argument’s
sake that such a vessel could efficiently serve the purpose intended
under circumstances when visual signals would be absolutely use-
less, seeing that thick weather is almost invariably the accompani-
ment during a sontherly wind, and that vesscls approaching the
land are then standing down the wind and consequently towards
a lee shore, frequently in dense fog which no light could penetrate.
It may appear a vain repetition to recite the oft quoted experience
of each und all of thuse who have studied the question of marine
siggnals, that it is no unfrequent occurrence during intermittent foy

_for the passing mariner to sce the jet of steam from a fog whistle,
but without the faintest sound therefrom reaching him; and so
with the automatic buoy, whose doleful moan can be heard for
miles to leeward, but iy inaudible a hundred yards to windward.
Taking these facts into consideration, it would scem reasonable
that the suggestions here submitted would commend themselves
as proper subjects for investigation,

Halifax, August 8th, 1899,

POLICE AND FIRE ALARM SYSTEMS IN CANADA.*
‘ By Gro F. Macvonatn, City Flectrician, Ottawa,

You have asked me to _prepare a paper on the progress and
development of the fire alarm and police telegraph in  the Domin.
ion of Canada. Gentlemen, I appreciate the honor, I assure you.
In my carly occupation in commercial telegraphy we charged so
much per word, therefore force of early training compels me to be
as bricf as possible.

The first alarm and police telegraph in Canada was established

% Paper read at_the anaual couvention of the National Aswciation of Municipal
Engincers, September 4, 1399,

in Montreal in 1803, just 36 years ago. The  AB.LCS or diat
instruments were used for police purposes. Montreal stacted with
53 boxes; to-day that city bas 255, Montreal introduced the
modern police alirm on street cormers in 188y,

Toronto, the next largest city, installed the alarm in 1871 with
40 boxes ; to-day it his 183, with 10 circuits and one of the most
complete telegraph and underground systems to be found any-
where.

Quebee, the third largest city, built the alaem in 1807 with fifty
boxes 3 to-day it has 100 boxes,

St. John, N.B., introduced the system the same year as Quebec,
commencing with 235 boxes § to-day it has by,

Otiawa, the capital of the vast Dominion, the * Wishington of
the North, ” commenced in 1874 with 30 boxes; to-day we have
100, and I am trying to get 50 more of the up-to.date pattern,

Halifax, N.S., Hamilton, London, and many other cities all hiave
the fire alarm system,

Montreal and Torontc are the only Canadian cities having a
perfect police patrol adarm. Montreal commenced to use the
gravity battery in 1867,

The cities I have mentioned are using the keyless, non-interfer-
ing boxes, more or less.  ‘The day is fast approaching when we
will have nothing but underground wires, non-interfering boxes
and the storage battery system. I eannot close without acknow-
ledging the great bencfits derived by the introduction of the
Gawewell repeater and the telephone in connection with our
sigmal service.

SHORT-CIRCUITS.

The town of Revelstoke, B.C., will install an clectric fire alarm
system.

The Bell Telephone Co. purpose renewing their line between
Almonte and Pembioke, Ont.

The Bell Telephone Co. is said to be rutning & copper wire
circuit from Montreal to Buffalo.

The bill providing for the payment by Canida of & proportion-
ate share of the cost of the construction of the proposed Pacific
cable was passed in the Dominion parliament on August 2nd.

The Georgian Bay Cemeat Company, Limited, of Owen Sound,
Out,, have placed an order with the Canadian General Electric
Compitny for the complete installation of an electric plant for 150
lights in their new works.

Mr. Jumes Wilson, superintendent ot C.P.R. telegraphs in
Rritish Columbia, returned a fortnight ago to New Westminster,
after a three months’ trip to Southern California.  Weare pleased
to learn that My, Wilson's health is improving

The annual meeting of the sharcholders of the New Brunswick
Telephone Co. was held recently at Rothesay, N.B., when ditect-
ors were clected as follows @ L. J. Almon, president; 1), C. Daw-
son, secretary 3 Col. Tucker, A, O. Earle and James Kennedy.

A meeting of members of the town council and board of trade
was leld in Lindsay, Ont., recenmtly, to decide whether a five
years' exclusive franchise should be given to the Rell Telephone
Company, or whether the newly organized Victoria County Tele-
phone Company should be encouraged.  The concensus of opinion
seemcd to be in favor of the Bell Company.

Messrs. A. E. Porter and WAL Anderson, of Bennett, B, C,,
have made application to the Leyislature of British Columbii for
an Act 1o incorporate i compiny with the power to construct and
operate a system of wircless telepgraphy from some point at or
near Bennety, in the district of Cassiar, to some point on the
Canadian Pacific Railway between the eastern boundary of the
province and the sea.

The demonstrations of Marconi’s system of wircless telegraphy
at the Toronto Indastrial Exhibition are being conducted by Mr,
\V. J. Clarke, of the United States Electrical Supply Co., of New
York. Mr. Clarke is a native of Treaton, Ont., and was for
some years manager of the Hamilton Electric Light Co.  The
process of wireless telegraphy is shown operating with the re.
ceiver and transmitter about 15 feet apart,

Mr. Frederick Eli, of Newark, N.J,, has patented a fire alarm
box, intended to prevent the turning in of false alarms, as well as
to give the fire department immediate notice of a fire. The in-
vention consists of a cage, in which the fire alarm is located.
When the door of the cage has been opened the door of the alarm
box remains locked, and the door of the latier becomes unlocked
as soon as the cage door is entirely closed. In this way the
person ringing the alarm is compelied 10 remain in the cage uniy
the firemen arrive to open the door by a key.
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THE LATE JOSEPH H. KILLEY.

A PROMINENT citizen of Hamilton and i well known
engineer passed awiy on August toth, in the person of
Mr. Joseph 1. Killey.

Deceased was born in Castletown, Isle of Man, on
April 24th, 1827, From his earliest years he had a
great love of machinery. His parents purchased for
him the work ** Lardner on the Steam Engine,” and
this he mastered before he was twelve years old. At
the age of fourteen he constructed a crude model engine
and boiler. He went to Liverpool to learn the foundry
business, and after five years entered the Vulcan Iron
Works, owned by a cousin of the late W. E. Gladstone.
Mr. Killey afterwards became foreman of a large
feundry, and later mechanical manager and partner in
the Windsor Machine Works, near Liverpool. In 1864
he came to Canada, obtaining employment with I
G. Beckett & Co., of Hamilton, and later became fore-
man of the St. Lawrence Foundry Co., Toronto. Then
he was appointed engineer of the steamer Rothesay
Castle, afterwards becoming engineer of the gunboat
Prince Albert. After serving for three years on this
boat, he built an oscillating and marine engine and
boiler for the composite steamer Adelaide Horton.

Mr. Killey then established a business in a small way
in the city of Hamilton, but it gradually increased to an
important engine building concern. In 1870 the busi-
ness was conducted under the name of J. H. Killey &
Co., and in 1884 it became the Osbhorne-Killey Co.
For some years after the winding up of this company
he was associated with the late F. G. Beckett as the
Killey-Beckett Co., manufacturing engines on a some-
what large scale.  Among the machinery constructed by
Mr. Killey were the pumping engines at Hamilton beach
and the engine at the Asylum.  For the past five years
he has not been engaged in active business,

ELECTRICAL APPARATUS FOR WINDSOR
CASTLE.

For the purpose of showing how cheap notoriety
may be obtained, Fire and Water gives the true in-
witrdness of the case out of which arose the statement
recently putlished broadceast in the press that the order
for electrical apparatus to be installed in Windsor
Castle had been given to an American firm. The real
facts of the case are these : A London firm received a
contract for putting in a regular domicile electric fire
alarm system in that royal residence. The boxes, wire,
and special appliances for such work can be obtained
at any electrical suppy house in almost any large city
in this country or in European countries. From the
fact, however, that through American ingenuity and
muchinery, goads of this kind can be made here and
impaorted a1 a Jower price than they can be purchased
in England, the lLondon firm in question decided to
order from us. A Connecticut firm, which makes a
cheap line of electrical goods, received an order for
small bells and boxes, while the Gamewell Fire Alarm
Company, of New York, wa. asked to furnish its
special instruments, and another New York firm was
patronized to a small extent to complete the order.
There was no competition for the work on this side ot
the Atlantic, whatever there may have been in London,
so the orders were distributed by the contractors as
stated above.  Of course, the fact thut Her Majesty's
principal home was to be equipped with American
goods led the Connecticut firm to derive as much news-

paper notoriety and free advertising as possible ; and
that it succeeded is very much to its credit as a clever
stroke of business. ‘The amusing patt of the story is
that those who had orders for the expensive patented
instruments to be used in the installation were not re-
ferred to ut all in the newepaper paragraph, and the
amount of the order was not stated as being in the
aggregate not more than $2,000.

THE LARGEST INCANDESCENT LAMP
EVER MADE.

IT would seem at first sight ridiculous to construct
incandescent lamps of a candle power comparible with
that of arc lights, owing to the superior economy of the
latter, but for one particular purpose the incandescent
lamp is far preferable. That purpose is light-house
illumination, in which the superiority of the incandes-
cent is its greater fog penetration, the yellower rays
of the glowing filament being dampened out and ab-
sorbed to a much less extent than the rays of an arc
light. The Bryan-Marsh Company has on this account
been experimenting on large lamps, the largest of which

A 5000 C. P. INCANDESCENT LaMP.

is one nominally of 3000 candle power, which was ex-
hibited at the Electrical Show, and the magnitude of
which can be judged from the accompanying reproduc-
tion of a photograph which is reprinted from the ¢* Im-
perial Lamp Gazette.” The lamp is of the standard
double-filament type like the smaller Imperial lamps,
the two filaments being in parallel with cach other and
each taking the full 236 volts. The cconomy was about
3 watts per candle, the total consumption of power
being, therefore, some 13 kilowatts, requiring a current

strength of over Go amperes. The lamp was exhibit-
ed but three nights when it burnt out, owing probably
to the intense heat to which the glass of the neck of the
bulb was subjected. Owing to the fear that the fila-
ment would droop, the lamp hung in a position the re-
verse of that shown in the illustration, and the heat
was very intense at the base, praobably softening the
glass, which then collapsed duc to atmospheric pres-
sure. A larger bulb in an upright position would elim-
inate this difficulty. The cost of construction and erec-
tion of this single lamp was over S1000.
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THE MARITIME ELECTRICAL ASSOCIATION,

AT i mecting of the Exceutive Committee of the Maritime Elee-
trical Associntion held on August 3tst, the resignation of Me. R,
T. McKeen having become imperative in consequence of his
feaving the province, Mr. . A, Hamilton accepted the vacant
position of secretary-treasurer of the association for the ve-
mainder of the term, it being the unanimous wish of the other
members of the Executive present at the meeting that  be should
undertake the duties. The services of Mr. McKean were
cordially recognized by the Executive, all of whom wish him
every success in his new sphere in Montreal, whither he is about
to proceed for the purpose of studying at McGill College.

PERSONAL.

The ELECTRICAL. NRWS learns with deep regret of the sudden
death of Mrs, Milne, wife of Mr. James Milne, manager of the
General Engincering Co., of Toronto. Deceased was summering
at Jackson’s Point.

Mr. J. M. Campbell, who has spent the last two years in British
Columbia, has returned with his family to Gananoque, Ont., where
he will reside.  Mr. Campbell is president of the Gananoque Elec-
tric Light and Water Supply Co.

The many friends of Dean Bovey, of the faculty of applied
science of McGill University, Montreal, will be pleased to learn
that he has recently been elected a member of the Council of the
Institute of Civil Engineers of Great Britain. The honor is well
bestowed.

Mr. E. W. Kelk, Hamilton agent of the Hamilton and Dundas
FElectric Railway, has removed to St. john's, Nfid., having ac-
cepted a position in connection with the Reid system of railways
on that island. Mr. Kelk will also have charge of the telegraph
system, some 660 miles in length.

Mr. Samue! S. Glass has been appointed chief enginecr of the
Victoria Jubilee Hospital at London, Ont. This hospital has
recently been completed, at a cost of $100,000, and is equipped
with a complete electric and steam plant. Mr. Glass isto be
congratulated upon his appointment as chief engineer of this im-
portant institution. He was employed for over twenty years on
the Grand Trunk railway as engineer, and has given much study
to subjects pertaining to electrical and steam cngineering. He is
fooked upon by his associates as up-to-date in all matters of
mechanical detail, and is well qualified for his new position.

oy ———
SPARKS.

An agitation is on foot at Wroxeter, Ont., to cstablish an
clectric light plant,

The village of Gatineau Point, Ont., will likely take over the
clectric plant now supplying light for the streets.

The council of Winchester, Ont., are considering an offer from
Eager & Sanderson to light the streets of the village.

The Canadian General Electric Company are installing a light-
ing plant for the Expanded Metal & Fireproofing Co., Torouto.

On September 23rd the ratepayers of Weston, Ont., will vote
on a by-llaw to raise $8,000 for putting in a municipal electric
light plaat.

The village of Shelburne, Ont., is preparing to enter -into a
contract for a ten years' franchise for lighting the streets. Ten-
ders are invited by D). C. Dunbar, clerk, up to September 21st.

The Dominion Electrical Company has c«
Waverley, N.S. Mr. T. R. Gue, of Halifax, is onc of the prin-
cipal shareholdoers, and Mr. A. E. Porter, of Waverley, manager.

The Windsor Calcium Carbide Company are about to establish
extensive works at Windsor, N.S. The promoters have secured
an option on a water power capable of developing 2,500 h.p. the
year round.

Messre. McCurdy & Co. have disposed of their clectric light
plant at Sydney, C.B., to Mr. G. D. Whidden, late of Halifax.
There are already Soo lights installed, and the system is con-
stantly being extended.

ed bus is at

The municipality of DeLorimier have accepted the offer of the
Royal Electric Co. to supply arc lights at 33 cents per night, in-
candescent of 32 c.p. at 534 cents per night, and incandescent
of 65 c.p. at 11 cents per night,

Bennett Bros., who own and operate a flour mill at the comer
of Parke and Market sireets, Hamilton, Ont., are installing in
their premises a 4o h.p. S.K.C. motor to drive their mill, power
being supplicd by the Cataract Power Co.

The Owen Sound Electric Hluminating & Manulicturing Com-
pany have been given a contract to install in the tactory of the
Notth Ametican Bent Chair Company a soo-light incandescent
plant and mgtors for driving the machinery in the building.

The Sarnia Street Railway Co. have re-clected dircctors as
follows : President, J. 8. Symington ; vice-president, S, A, Me-
Vicar; secretary and manager, H., W. Mills; directors, Chas.
Mackenzie, JohnCowan, J. H. Jones, Jas. Flintoft and Frank Smith,

Messrs. A, Campbell and  John  McGregor, represemting
eastern capitalists, have secured an option on the Bonndary Falls
water power and the franchise for the clectric lighting of the
town ot Greenwood, B.C. It is said to be theirintention to install
a plant.

The town council of Almonte, Ont., have been unable to come
to an agreement with the Almoute Electric Light Co. regarding
the price to be charged for street lighting, and have decided to
submit a by-law to the ratepayers on September 25th 1o raise the
sum of $30,000 for the purpose of establishing a municipal plant,

A new smeller is under construction at Columbia, B.C., in
connection with which an electric plant will be put in. The
contract is said to have been given to the Westinghouse Electric
& Manufacturing Co., of Pittsburg, Pa., for two alternating
current generators of 180 kow. each. These will be direct con-
nected to a 250 h p. turbine.

The Hamillon Screw Works, of the city of Hamilton, are
another of the converts of electric power, having shut down their
steam plant.  They are being supplied with power from the wires
of the Cataract Power Co. The Royal Electric Co., of Mouatreal,
are installing one of their go hop, § K. C. two phase motors.
This adds another smokeless chimney to the many now in Hamilton.

The Alberta Railway & Coal Co., Lethbridge, N. W, T,, has
ordered two 130 horse power Mumford improved boilers from the
Robb Engineering Co. They have had three of them in use for
about half a year, and this order speaks well for the satisfaction
they have given. The makers of these boilers claim they are
more efficient than any other type in use, while they cost less than
a water tube boiler.

A feature of the National Export Exposition at Philadelphia
will be an exhibit by the International Correspondence Schools,
Scranton, Pa., illustrating their method of teaching by mail
The bound volumes of their instruction and question papers, as
well as work done by students, including numerous drawing
plates, may be inspected by visitors, and a representative will be
in charge to give full particulars.

The ELrcTRICAL NRWS acknowledges receipt of an invitation
from the Evgene Phillips Electrical Works, Montreal, to attend
the twenty-first annual Rhode Island Clam Dinner tendered to
the electrical fraternity by Mr. Eugene F. Phillips, general
manager of the American Electrical Works, of Providence, R.1.
This popular event will take place at the Pomham Club in Pro-
vidence on Saturday, September gth,

A compound friction car brake has been invented by J. H. K,
McCollum, of Toronto, and is now being used on some of the
cars of the Toronto Street Railway Company. The brake can
be applied to the axle of any car, and obtaining its power from
the momentum of the car, Costs nothing to operate. Patents
have been secured in Canada and the United States, and a com-
pany is being formed to exploit the invention.

The council of the town of Rat Portage, Oat., are calling for
tenders up to September 7th for an clectric light and fire alarm
service. Propositions are to be® submitted as follows: 1, for a
complete incandescent system of 41 lights ; 2, for a complete are
system of 3o lights 3 3, for a complete system of part arc and
part incandescent, of 15 arc lights and 25 incandescent lights ; 4,
for use of four telephones as may be placed and dirccted by
council ; 5, a fire alarm system; 6, cost per additional light if
required.

The Ragged Rapids-Orillia electric power transmission scheme
is now fully under way. The Electrical Maintenance & Construc-
tion Co., of Toronto, are the contractors in charge of the work.
The entire electrical machinery, consisting of two 300 k.w. S.K.
C. two-phasc generators, with 600 k.w. in step-up and Goo k.w.
in step-down transformers, as well as the necessary switchboards
and station apparatus, and one 50 h.p. induction motor to drive
the waterworks pumps and onc 30 h.p. induction motor to oper-
ate the arc machine, is being furnished by the Royal Electric Co.
Rapid progress is being made, and it is expected that light and
power from Ragged Rapids will be in Orillia between November
15th and December 1st.
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ELEGTRIC RAILWAY DEPARTMENT.

ISLE OF MAN TRAMWAYS.

Tur Isle of Man is the gem of the lei b Sea. It is
only 33 miles long and 12 miles wide, but every acre ot
its green, porse-grown hills and rugged coast line is
beautiful, and the quaint Manx language and customs
which still survive make it doubly interesting to the
visitor. It is situated almost in the centre between
England, Ireland and Scotland, and being within easy
reach, by swift steamers, of Manchester, Liverpool and
Glasgow, has become a favored summer resort.

Douglas, the principal town, situate on & beautiful
bay, has a fixed population of about 30,000, *which in
summer rises to about §0,000.  Lvery steamer from
Liverpool and other ports, of which there are several
daily, bring bundreds who spend a few hours, days or
weeks in this lovely spot.  One of the chief attractions
is the beautiful glens which indent the coast line,
running up into the interior of the island between the
hills.

The Isle of Man Tramways Co., which operates an

INTERIOR OF POWER STATION, Bantacrass, L O M,

extensive system of cable and electric tramways in
Douglas, has recently extended its electric line from
Douglas to Ramsey, the next largest town in the island.
The tramway runs around the precipitous cliffs over-
looking the sea, skirting the beautiful Groudle, Laxey
and Ballaglass glens.  This drive, about 14 milesin
length, winding in and out in full view of the sea, in an
open electric car on a bright summuer day, is superla-
tively beautiful and most invigorating.

The recently completed, extension of the L O. M.
tramways is a fine example of modern railway building
and electrical construction, It is  double tracked
throughout, the road bed is rock ballasted, and the
bridges and culverts are of solid masonry. The over-
head trolley is used, all the details of electric work
being of the latest and best design and construction.
Two large accumulator stations are used to equalize the
load and assist the cars over the steep grades.

The motive power of the tramway is supplied from
five power stations placed at various convenient points

thioughout the extensive system. The illustration re-
presents the interior of the largest and most complete
power station at Ballaglass ; it contains two 130 k.w,
electric generators manufactured by the Electric Con-
struction Co., of Wolverhampton, England, dircctly
connected to two 250 h.p. tandem compound condens-
ing Robb-Armstrong engines, manufactured by the
Robb Engineering Co., ot Amherst, N. S., Canada, for
Messrs. Dick, Kerr & Co., of London, who were con-
tractors for the equipment. The station is also pro.
vided with two standard Galloway boilers and Led-
wards electrically driven ejector condensers.  Adjoining
the power station is a large accumulator power house -
the whole making one of the most complete railway
power houses in Great Britain,

All the work of the Ramsey extension, including
road bed, electric lines and power stations, was
engineered by the company's most eflicient staff of
engineers. Mr. Alexander Bruce, manager of Dutabel’s
Bank, is chairman of the company, and with his usual
energy and persistence has done
much to advance its interests,
Dr. Farrell, one of the original
owners of the triam car lines in
Douglas, is alsoan active director.

SPARKS.

The Winnipeyr Street Railway Come.
pany will likely build new car barns next
year,

The Rock Lake Mining Co., of
Thessalon, Ont., will likely construct
an clectric railway from Bruce Mines
to their mine.

Promaoters will apply at next session
of parliament for incorporation of a
company to construct arailway between
Qttawa and Brockville, to be operated
by cither steam or electricity.

The first passenger car of the Metro-
politan Electric Railway Company ran
into Newmarket on Saturday, Septem-
ber 5the Cars are now running regu-
larly, covering the distance of 30 miles
inone and ono-half hours, The new
power house is located at Bond Lake, about 18 miles from
Toronto, and it is the inteation to close np the old station at North
Toronto.

The Nelson Steeet Raitway Co., of Nelson, B.C., have elected
the following officers : F. WL Peters, president; T, J. Duncan,
vice-president ;. T, C. Duncan, secretary s Co S, Drummond,
Emile Gareke, W, A, Macdonald and J. Laing, stock directors.”
A contract for the electric equipment of the road has been
wven to the Canadian General Electric Co., of Peterboro’,
Ont.  The power house will be built at the castern boundary of
the city.

Pr. N, H, Edgerton, of Philadelphia, the inventor of the high
tenson storage battery, is building a factory at Hamilton for their
manufacture in Canada Work on the building is progressing.
A temporary building, however, has been obtained, in which the
immediate requirements in that line will be manufactured as soon
as they can put the machinery in place. This means another
clectrical industry for Hamilton, which will employ about 50 men.
The cquipment of clectrical instruments and switchboards was
given to the Royal Electric Co., who are to have the same in
operation within two weeks.  Storage batteries for street railway
purposes are to be the speciality of this concern, and with the
atvent of the clectric carriages an immense #field will be opened

or this class o apparatus,
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SPARKS,

The Canadian General Electric Company are installing @ plant
for Mr. A, MacLaren, of Wakefield, P.Q,

The Hamilton Electric Power Co. have installed an electric
light plant at the Palmerston Potk Packing Co.'s works,

tt is reported that the management of the Niag ara Falls Metal
Waorks at Niagara Falls, Ont., is considering the construction of
automobiles,

A by-law to raise $20,000 to purchase the existing clectiic light
plant or install a new one at Su Johing, Que,, was defeated by the
ratepayers st month,

The Kootenay Electrical Supply & Construction Co,, of Nelson,
R.C., have decided to open a branch at Grand Forks, with Mr.
W. P, Dickson in charge,

The contract for electric lighting for the new Dominion Steel
Co.'s works at Syduey, C.B., is said to have been awarded to
the Martime Electrical Co., of Halifax.

The Canadian General Electrie Co. are installing one of their
39 kow. generators, direct-connected to a Goldie & McCulloch
Ideal engins, for the William Davies Company, Limited, Toronto.

Mr. Chas. W, B, Lawrence, proprictor of the Oukville elecuric
plant, has just installed a0 new 6o kow. singlephiase alternator
purchased from the Canadian General Electrie Company.

The Berlin Gas & Electric Light Co. are reported 10 be con-
sidering the buitlding of an clectric railway 1o Preston, Shonld
this be decided upon it new power house will likely be erected.

The ratepayers of Famloops, B, C., recently approved of a
by-law to raise §10,000 to extend the electric light plant.  Mr.
Willis Chipman, C.E., of Toronto, will have charge of the work.

The Canadian General Electric Company hiave just received an
order from the West Kootenay Power & Light Company, Ross.
land, B.C,, for another of their standard jo h.p. three-phase ine
duction motors.

The name of the Cataract Power Co., of Hamilton, bas been
changed to the Hamilton Electiic Light & Catatact Power Co.,
and permission iy given to increase the capital stock from $250,-
000 10 $3,750,000

The Montreat Cotton Company are continually increasing their,
clectric development, and have placed an order with the Canadian
Gencral Electric Company for two additional 75 b.p. and onx 5
h.p. three-phitse induction motors.

George C. Hinton & Co., of Vancouver, B. C., have placed an
order with the Royal Electric Co. for dne of their to k.w. multi-
polar generators and the necessary wiring of lamps for one of
their mining camps on Vancouver Island.

Toronto and Ottawa capitalists have formed a joint stock com-
pany for the purpose ot taking over the business of five of the
largest bicycle firms in Ontario. It is said that this company will
also engage in the manufacture of watomobiles.

The Win. Kennedy & Sons Co., Ltd., of Owen Sound, Ont.,
are installing a new elecrric plant at their works, and have pur.
chased for the purpose, from the Canadian General Electric Co.,
one of their standard 25 k.w. multipolar generators,

Me. F. A. Huntress, manager of the Halifax Tramway Com-
pany, has recently returned from a trip to the West fudies, having
visited Barbadoes, Port Au Prince and Georgetewn, all of which
have favorable openings for electric street railways. It is ex-

pected that important franchises will shortly be secured by Cana.
dian capitalists, and that Halifax parties will be interesteds

The Bugineering Contract.Company, of tog Temple Building,
Toronto, (Heary F. Duck, mamiger), hasbeen awarded the cone
tract for the constiuction of a conerete dam, shuiceswavs, bulk.
head, flume pipe supporters, power house fovnditions and il
race at Chaudiere Falls, gear Point Levig, for the Canadian
Flectric Light Company of Quebees The company will shoady
award contracts for the power house, hydrautic and clectric ma-
chinery, and lho transtission line,  The engineerslof this work

are Mesars, T Pringle & Son, of Montreal.
1
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SUTTONS’ BOILER GOMPOUND

Never Fails When Honestly Tried

Asbestos jn its many forme of
variety,  Millboard,  Paper,
Wack and Rope.

Pipe Covering, Cement and
Building Feh.

Qilv and  Greases,
Packings, Belting
leather, etc.

Remember we carry the lar.
west and mong eelect stock of
Fugineers” Supplics in Ontario.

Rubber
and lace

ACAING
vtk 747t 3 J
eye-SEM

Write, or “Phone 2239,

The Wm. Sutton Compound Co.

Of Toronto, Limited, Consulting Engineers.
186 Queen Street Bast, TORONTO.

Victor Turbines
OPERATING DYNAMOS

That there are more Victor Turbines in use supplying power for
electric generators than any other, is due to the many points of

superiority possessed by this Turbine.
FEATURES WORTH REMENBERING

iyl Speed, Close Regqulation, Great Capacity

High Efficiency, Perfect Cylinder Gate, Steady Motion

RECENT PLANTS INSTALLED: -Lachine Rapids Iy
draulic & Land Co., Moutreal, Que., 12,000 h.p.; Chambly Manu-
facturing Co., Montreal, Ques, 20,000 hop; West Kootenay
Power & Light Co., Rossland, B.C., 3,000 hg.s Dolgeville

LY. Honk Falls Power
Hudson River Power Transmission Co.,
I Mechanicssille, N.Y.: Cataract Power Co., Hanulton, O,

Electric Light & Power Co.,
Co., Ellenville, N.Y.;

Dalgzeville,

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=Vaile Co. = "'

DAYTON, 01110,

8. A.
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TRADE NOTES.

The Rossland Scotienel have installed in their printing  cy-
tablishiment one of the Royal Electric Cos S.K.C. two phase
motors to drive their presses

The Dominion Cotton Mills Co., of Montreal, are installing in
their mill a goo k.w. 8. K. C. synchronous motor. Thisis in

addition (o a number already placed. .

The British Colu.abia Southern Mine, Limited, operating the
Gertrode Mine in Rossland Camp, B, C., have placed their order
for a complete lighting plant with the Royal Electric Co., Montreal.

The Aptus Vencer Company, of Albert, New Brunswick, have
placed their order with the Royal Electric Co. for a complete
electric lighting plant for their works, the plant to be in oper-
ation within four weeks.

Waork bas begun on the development of the Shawenegan Water
& Power Co.'s plant at Shawenegan Falls, Quebee, and is being
pusticd night aad day.  The Royal Electric Co. have installed for
the contractors one of their T, H. arc machines and lamps, light-
ing the entire work.

The corporation of Goderich, Ont., after receiving ceport of
committee appointed 1o visit and investigate a sumber of plants
installed by different manufacturers of alternating current appar-
atus, have awarded a contract to the United Electric Co., of
Toronto, for one of their 60 k.w, inductor alternators.

The Tron Mask Guid Mining Co., of Rossland, B. C., are enlary-
ing their clectric hoist and air compressor, and have placed their
order with the Royal Electric Co. for one of their 120 k.w. S.K.C.
synchronous motors.,  The first order reccived by the above com-
pany from the lron Mask Company was for a 75 k.w. S.K.C. motor.
This was found not large cnougi: for their requirments,

The Wi Sutton Compound Co. of Toronto, Limited, have now
added 10 their very extensive stock of engineers’ supplies, which
includes oils, grease, lubricators, belting, laceleather, flue cleaners,
rubber packings, ctc., a very large, complete and select stock of
asbestos in its many forms, being of the finest Canadian
and German manufacture, including millboard of all thickness,
~ectiogal pipe, elbows, lecs, valve covering of every size, cement
paper, building felt, rope and wick packing of every size. They

wish to inform their many patrons that they can sell this clasy of
goods at most reasonable prices and with prompt delivery.  Any
enquiry to the company's office, 185 Queen street cast, in repard
10 any particular branch of their extensive business, will receis.
every courtesy and prompt attention.

Heary Morgan & Co., of Moutreal, recently asked for tenders
for two 75 k.w. and one 50 k.w. direct connected generators iand
engines for lighting and power for their depastmental stores.
Tenders were reccived for apparatus manufactured by the United
Electric Co., 1.td., Toronto; Canadian General Co., Peterboro’;
Royal Electric Co., Montreal, and the following American firms;
Ridgeway Dynamo & Eungine Co., Crocker-Wheeler Co., and
Eddy Electric Co. The contract has been awarded to the United
Electric Co., of Toronto, for the entire apparatus,

The well known  electrical firm of Julius Sax & Co., of 119
Coldharbor Lane, London, S.E,, has been taken over by a new
combination, of which Mr. H. Salmony is the managing director.
The firm of J. Sax & Co. has been established for 30 years, and
at the world's exhibitions of 1862, 1882, 1883, 1884 and 18806 in
London, 1879 in Sydney, 1881 in Melbourne, and 1881 in Paris,
sccured gold medals for their exhibitions. As artistic metal-
workers, manufacturers of telephones, fire alarm appliances,
bells, railway signal material, and all bell-werk appliances, they
have the reputation of standing alone in the British clectrical
world as makers of high class work. The special-sphere of the
business is the careying out of governmment contracts. The new
managing director, Mr. H. M. Salmony, has a very large trade
connection with the electric lighting and tramway world of Great
Britain ; but as the present works of J. Sax & Co. will be fully
occupied with the manufacture of the above mientioned goods, it
;> impossible for the firm to manufacture the material required for
lighting and tramway systems. Consequently, Messrs. J. Sax &
Co. are ready to take up agencies for motors, arc lamps, railway

supplies or any similar articles required in the trade. The
present members of the firm have made prolonged visits to
America, and are ardent admirers of American motors, enclosed
arc lamps and switches. The firm occupy an extremely strong
financial position, and have arranged for all transactions to be on
the basis of cash payments. Apart from this they are prepared
to give highest references, which will strongly recommend them
as aygents for American houses.

Northey Gas or
Gasoline Engine

Supplies 2 smooth running, continuous, easily-con-

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

make it specially useful in the case of Isolated Plants,

such as that in a gentleman’s residence or small town.
Son: for latermatisn.

NORTHEY MFC. 0., usires” = voroio

IMPERIAL PORGELAIN
HIGH POTENTIAL
INSULATORS . . ... iwe:miac poncewan

These Insulators have been adopted exclusively by such important Canadian
Transmission of Power Lines as : West Kootenay Fower & Light Co.. Bonning-
ton Falls to Rossland ; Cataract Power Co., of Hamilton, DeCew Falls to
Hamiilton ; Chambly Manufacturiag Co., Chambly to Montreal : Light, Heat
& Powo{o Co., of Lindsay, Fenelon Falls to Lin

** Built tor Rard Woek.**

; Town of Oriliia, Ragged
Orillia, and many othersin Canada, United States, Mexico and

Gemeral Ageat, 7 Ancw STReEr, BOSTON, MASS

Address all

Correspondence

1O ey
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CANADIAN' GENERAL ELECTRIC GOY

LIMITED
The Largest Manufacturers of Electrikal Apparatus under the British Flag.

HEAD OFFICE: FACTORIES:
TORONTO. ONT. Braxcit Oricn PETERBORO’, ONT.
RANC FFICES ¢
HALIFAX  MONTREAL WINNIPEG ROSSLAND VANCOUVER

LONG DISTANCE POWER TRANSMISSION

This Company was the first to introduce Long Distance Power Transmission in Canada,
and as evidence of the superiority and success of the apparatus installed, we append a partial list
of Power Transmission Plants in operation and under construction, contracted for during the past

few years, viz: g

Lachine Rapids Hydraulic & Land (,omp:m) - Montreal, Que. - 12,000 1.1, 6 mile Transmission.
Montread Cotton Co. - - Valleyficld, Que. - 4,000 **  Short .
St. Hyacinthe Electric Light Co. - - St. Hyacinthe, Que. 00 ' g':mile
Department of Railways and Canuls - - Soulanges Canal - 700 13 o o
Trenton Electric Co. - - - - Trenton, Ont. - - Joo a2 . .
Lunenbury Gas Co. - - - - Luncnburyg, N.S. - 150 g 4
J- R. Scout & Co. - - - - Naupance, Ont. - - 130 8§ = .
J- R. Booth, Esg. - - - - Ottawa, Ont. - 300 3 . .
Auburn Power Co. - - - - Peterboro’, Oant. - JOo a1, o
Hanover Electric Light and Power Co. - . Hanover, Ont. = - 100 ¥ .
Durham Electric Co. - - - Durham, Ont. - 10 g3 .
Light, Heat and Power Co. - - - Lindsay, Qat. - - oo ‘g .
B. C. Electiic Railways Co. - - - Vancouver, B.C. - 1,000 % g2t o o
West Kootenay Power Co. - - - Rossland, B.C. - J000 39 o s

FOR INFORMATION ADDRESS NEAREST DISTRICT OFFICE
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Mr. Robert Anderson, of Ottiowi, who has been awarded the
contract for supplymyg arc hghting to the town of Arnprior, Ont.,
for the next five years, expects 1o have his plant in operation

was voted on some time ago, and last week an order was given
to the Royal Electric Co. tor a complete clectrical equipment,
consisting of a 75 kow. S.K.C. two-phase alternating current

within three months,
also.

The corporation of the town of Liverpool, NuS., are installing
acomplete eleetrie plant to furnsh are and incandescent lights for
the streets and incandescent hights for mdoor use,

He expects to supply incandescent ligght

generator, with exciter and switchboard complete, also a complete
switchboard and reguliuting appiratus for tweaty-five 2000 ¢ g
enclosed altesnnting are lamps for the streets, as well as the
necessary transformers and materials for installiog 2000 incan-

The by-faw  descent Lunps, the whole plant to be in operittion within six weeks,
.

SHUTTING OFF STEAM.

* Shall we stop our advestising for a while
fow 27

This1s 3 question that some bustaess tien are
apt 1o ash theniselues, patticulatly i the
sumner, of duning what they regard as their
*Cdul) season,™

Suppase your enginecr asked you

** Shalt 1 stop putting coal on my fires, sis 27

What would you seply ¢

S Why no unless you want the engines to
~(u‘l."

The advertiner who thinks of discontinuing
way argue, ** We have beenadvettising o long
and s sicadily that our name and specialities
are well known, and we imtend to advettise
again when business s better an ouar line than it
appears to be now 3 an the meantime our
brsitiess won't stop.™

No : nither will the engine Mop the minute
the wen saspend shovelling s the coal. The
pot as, however, that when the engine s o
b stagted again, ten times as much  will have
bicets Jont it power as has been saved in fucl or
feed,

Using up teserve faree never pays.

1t v a2 logs, however 1t may be looked at,
The buying public s prone o forget. 1t iy,
muteaver, much mote ditlicult and much moee
expremsive o gegain a lost customser than to
prevent his straying away.  Money  Maker
Maganne, Clucago.

FOR SALE.

’l‘llkl‘l CANADIAN GENERAL ELECTRIC
Congany « Mutorn foutteen hp each, i ting
alass wotlang crder . alus vne Mator, 3¢ b, made Ly
the Flatneal Coastrus tion Company of 1 ondon, \u?l
sell we v hange for lomber of hotung engine  Apply
te ] O WHAON X L0, 1 O g0z, Mt Cathannes

SITUATION WANTED

l:l FCTRICIAN OF TE NVYLARS PRACTICAL
- TApENCINE wihies gamition as \u'ncul\lrmlﬂll o~
AMaager of ether Ralwav or Lightung Plam
Themeugh, uges valate man,  Vreferences. Addres
$roa . Lo o Cananian Frxorre At News

TENDERS WANTED

A Voeekly Journal of sdvame informa
Uhete annd patdac worka.

1he ronognirad mehium for advestie-

ments for *Tenden”

DIAN CONTRACT RECORD-
TORONTO

- CAN

% AMERIGAN STOKER

o B

Photograph of a Chimney BEFORE the

American Stoker was installed.

Thesame THE ...

Chimuey ﬂmsnﬁan st,ol(ﬁl‘ ins‘::lli\cd.

AFTER
Washington Lite Bldg.,

Amerian Stoker GO, ==

NEW YORK.
MONTREAL, CAWADA: W. E. GOWER, Manager, SterT Rantway Cuanurxs,

Engineering Gontract Gompany

Main Office 2 Canadian Office $
Furikk Bunnixe, 71 Bxoavway, NEW YORK Tamrtk Britvise, TORONTO, ONT.

HENRY F. DUCK, Maxaokx rox Canava.
BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
and CAISSON FOUNDATION a Specialty

ELECTRIC REPAIR & GONTRACTING CO.

Rewind these and all other systems,
Write for prices . . ..

Manufactured
by the....
o

GEORGE E. MATTHEWS, Manager,
62t Lagauchetiere St., MONTREAL.

F 1 The g
Crocker
Patent
Turbine

If you are interested in the devele
opw.nt of Water Poawer

FOR ELECTRICAL PURPOSES,

why not write us ? - We should take

pleasure in fumnishing  information

regrardingg the Plants we have sup-

'3‘:”"“ Plicd for this class of service.

Nt Qur aim is o supply 1 compact,

powerful aquipment, complete in ctery respeet, and capable of close regulation.
Latest othcal Holvoke e, oade Apeil, 18009,

.33 1nch Crocker Wheel 18 Nozizoatal Settis
| Electne Light and Fower Co., Danvil

Catalogue and Full Injormalion on Regseat,

The Jenckes Machine Co,,

33 Lansdowne Street,
SHERBROOKE, QUE.
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FIRSTBROOK BROS.
King 8t. East, - TORONTO.

MANUPACTURERS OF
TOPPINS,
SIDE-BLOCKS
ano CROSS-ARMS.

WRITK FOR PARTICULARS.

[NPROVED " SIASIN" BATERY

’
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JOHN STARR, SON & GO., Limited.
HALIFAX, N. 8.
Agent for Ontario and Quebec:
JOHN FORMAN, - MONTREAL

[\NAUIANUFH(-E_ g;{uﬁ“‘ji,p_ﬁ.

The New Sy stem

.OF toucAﬂou
Electrical
Englneering

Mechanion), Steam Civil

A and Mlnlng knrlunsn‘

TENDERS WANTED s
O E L Tl Sborthand : Book.-keey

A Weeldy ] tion andpubhc:lorh. !

The o et < I | N

- the ubjm in which you are jute:

 CANADIAN GONTRACT T | ]| e reanitiont sonussrunsinck scuoots,
TORONTO.

and Kaglish Branches
B TAUGNT BY MAL.
Over 30 Courves,

We have helped thousands to better poaitions
“satari "s‘fu d for free clnnlth.’zt’luu

me Packard Electric Co., timited

NAKERS OF

Lamps = Transformers.

SOLE AGENTS FOR....

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

R R R

fyonwantto . . . .

SELL
ANYTHING

to the wholesales and retail hard-
wm merehants and manufas-

ANYWH ERE

in Canada, you ean reach them
through .
THAE CANADIAN

HARDWARE ANG METAL MERCHANT

MONTREAL and TORONTO
Circulates in Every Province.

WESTON ELCRIGAL INSTRNENT GO,

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

B e
WES’I‘ON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

-« VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DBTECTORS AND
CIRCUIT TESTERS,

O.i-l‘ﬁETERS PORTABLE G-&LVANOMETERS

Qur Portable Instruments are ized ax THE STANDARD the world over,
Weston Pertadle Galvane- Our STATION AMMETERS and VOLTM ETERS are unsurpassed in point
meter—tor Biidge Werk. of and lowent of energy.

An advertisement in the ELECTRICAL NEWS brings prompt returns.

JUST PUBLISHED

THE

GANRADIAN

HAND-BOOK

OF
STEAM

HE preparatory chapters are devoted to a
concise explanatibn of the foundation prin-

ciples of Mathematics, a knowledge of whichis
absolutely necessary to the study of Electricity

. and Engineering. In the .succeeding chapters
the student is led by gradual stages to a more
complete acquaintance with these subjects, and

i
|

ﬁND is equipped with knowledge to enable him to
E,LE,OT R IOI TY pursue his researches to any further extent.
Price - 50 Cents
; Byilllam' THE
'?homi:son C.H. MORTIMER PUBLISHING CO.
170 P: o " of TORONTO, Limited
Diuskatd 1 Strong Cloth Binding TORONTO - CANADA

Send for Table of Contents.

Ploass menticn the CANADIAN ELECTRICAL NFWS when corresponding with Advertisers
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¢ Nessphol nu " Montreal.

SWitch-Boards and ﬂﬂﬂUﬂGlﬂBOl’S

419 St. Ja.mes St.,
| FIRE ALARM APPARATUS and M"'o{i“ma.m
TELEGRAPH INSTRUMENTS © 1uctons vt

ELECTRICAL SUPPLIES

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

MUNDERLOH & CO.

61 8t. Sulpice Street MONTREAL

e W rite Us FOTr Prices .
O

SHIHES, DY NI ATOMIT MO STIRTERS

and all Electrical Devices and Repairs

T. & H. ELECTRIC CO.

s:L;.(:)ré%RAscggsc;mc o 255-7 James St. North, HAMILTON 114 Bay St., TORONTO
a%a © ‘| The Electrical Construction Co’y
. Of London, Limited MANUFACTURERS OF
ronpoN, canapa * ELECTRICAL
Toronto Office: 42 York Street. M A CH I N E R Y
Halifax Office: 134 Granville St. 4ND
Winnipeg Office: 760 Main St. SUPPLIES

Repairs to any system on Short Notice at Reasonalle Rates




