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W. A. JOHNSON ELECTRIC CO., Toronto

Slow-Speed Alternating Current Generators for Light and Power.
Multipolar Direct Current Generators and Motors, 1 to 1,500 h.p.
Walker Spring Mounted Railway Motors, 25, 30, 50 and 100 h.p.
Manhattan Arc Lamps-»om are lamp across 9o to oo volt circuit bitrns 200 hours

with one pair of bolid carbons, saving over other are lamps $6 to $12 per annum. .,

Saves its flest cost per annum when replacing Incandescent Lamps

WAGNER TRANSFORMERS < --ELECTRIC SUPPLIES - -

WE ARE MANUFACTURERS—NOT AGENTS
Prices Right—Apparatus the Best

Our Arc Lamps

For Incandescent, Power, Street Railway and Arc Systems,
SOLD ON APPROVAL, and guaranteed the Best on the Market—
Arc Lightin Most Efficicnt and Durable, or NO SALE
ourSpecalty
The Thomson Electric Co. waterroso, owr,

THE ROYAL BLEOTRIG GO.

MONTREAL, QUE. Western Oftice. TORONTO, ONT.

“SK6” TWo-Phase Alternators

Incandescent Light, Arc Light and Power from the same Dynamo and Circuit

“SKC” 30 KILOWATT TWO-PHASE GENERATOR
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E. GARL BREITHAUPT
CONBULBING
Elecmcal Englneer

Assoc, Mxu. AM. INsT, E E.

Electric Lightiae o pERI N ONT,

asd Railway Work

DAVID A. STARR

Electrlcal Engineer
asa Contractor

Srxciat PurCnasING AGENT ron

Central Station Plants and Supplies

Armature windings for all -yuenu
and genaral dynamo repairs

Ofice, 43t Board of Trade Building, uotmtm

FIRE PROOF

ROOFING

METALLICROQFING (o

t TORONTO

FIRSTBROOK BROS.
King St. East, - TORONTO.
TOPP‘NB' M‘ANU'AGUIIIS or

SIDE-BLOCKS
a0 CROBB-ARMS,

WRITE FOR PARTICULARS.

'STEAM USERS

Dealiring the services of COMPRXTENT EN-
GINRERS of any cluss, can oblain
soder, intailigent and veliadle
meon, by applying to

CAMADIAN ASSOCIATION
STATIONARY ENGINEERS.

J. J. Youk, President, Board of Trade Build-
‘ing, Montreal.

If you want to
SELL
ANYTHING

to the wholesals and retail hard-
ware merchants and manufac-

ANYWHERE

in Canada, you can reach them
through the
CanapiAn HanowAnt Mercuant

J. B. MCLEAN CO,, Lp.
PUBLISHERS

10 FRoxT ST, E. -

ToroNTO.

Ruoxng F. PuiLtirs, President. Joun Carnolt, Sec. and Treas

EUG[N[ F PHILPS ELECTRGA. WORKS

(LIMITHO)

MANUFACTURERS OF

ELECTRIC LIGHT WIRE,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INCAMDESCENT CORDS.
FARADAY GABLES
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

ﬁ,::t,:."::.‘;‘.";.’:',;".,?;’:’:7:’:,3:.'7‘.«,,“ Montreal, Ganada.
DYNAMOS AND MOTORS TO REPAIR

WANTE Armatures Rewound 385 i rmiives ¥ specianty.

Klectrio Bupplics of all kinds, Kstimalos eheertully glven.
Save Agent’s Commission by sepding direct to

Geo. X. Matthsws, Manager. LEGTRIG REPAIR & GONTRﬂGTlNG GO.

Late of the Koyl Electric Co. 63 Lagauchotiere 8t,, MOXTREAL.

CONSULTING ENGINELRS T

A EAGER SrENCINEE eAD OFFICE TORONTO

The New Line of....

“NEW AMERICAN” TURBINES

A 116208 the LISt

OR Power . .. Economy of Regulation
Best Part Gate Results
e Steadiness of Motion
Ease of Regulation
® Freedom from Trouble of Any Kind
e and is WiTHOUT A RIVAL for Electrical Purposes

EELS SOLD IN !N‘ WIICH’ All
37 DIVKLOPI!(%V” 11,000

High Class Gearing, Wm. Kennedy & Sons

Shafting, &c., to correspond
with Water Wheels. A OWEN SOUND ONT.

Please mention the CANADIAN ELECTRICAL NEWS. when oorresponding with Mvoruun
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HOME STUDY.

An Blementary Journal

FOR TECHNICAL STUDENTS,

including all Readets ot Technical Books and
Perfodicats.

MICHANICAL AND ARCHITECTURAL
ORAWINC EXERCISES.

HOME S8TUDY males a <pecialty of teaching iis
readers how to make and read Mechanical and Archi.
tectural Drawings. Saiaple Copy sent fice on appl-
cation.  Address,

HOME STUDY, Scranton, Ps.

W. N. LAZIER

Rox 341, VICTORIA, B. C.
Pacific Coast Agent for

Remington Machine Go.

Refugerating and Ice Machines,
Cowmplete Plants [ustalled for all Purposes
Robb Engineering Co. Economic Boilers.

High Speed and Corliss Engines.

Complete Plants Erected.

ALL WORK GUARANGEERED,

PATENTS roconson
RLERCTRICAL INVANTIONS
** RIDOUT & MAYBEE, ' oo
A kumphl« on patents sent free,
“RI1boUT on Patents,” price $5.30, $6.00,

KETG

HW.PLIRIES

\W f N [
A Locut
o i TAMACHINERY

Al e an (an

m
Mentioa CANADIAN BLECTRICAL NRWS . ., .
when cerresponding with advertisers,

T0 ...

CENTRAL STATION MEN

K B BT B

Read this extract from another letter received from a client :

“I am authorized by my Committee to express our appreciation of the value.of
the services you have rendered them in the matter of the specifications, plans, &ec.,
of the extension of the municipal lighting plant, and to state that we consider your
services to have been of greater value than the fee you receive.”

Yours, &c.,

-———— Chairman of Water and Light Committee.

GEO. WHITE FRASER,

MEM. AM. INST. ELEC, ENG,

The original of the above may be seen at my office.

18 Imperial Loan Building, TORONTO

Consulting Electrical Engineer.

K

. 300
500

C.D.

e

MANUFACTURERS . . . .

Lamps, Transformers and
Electrical Supplies

| %

3 3ooc.p. PAckARD Mo,
buming at 2.6 watts per
C.P,, consumes. . ... 780 watts,

This Luup is equal 10 18y 16
c.p. lamps, which, burning at
3.6 watts per c. p. cfficiency,
will consume. ... 1080 watts,

A saving cach hour of

300 watt hours.

Or, at 15 cts. per 1,000 watts,
asavingof........ 13 cs.

If the lamps average 4 hours
use daily, it means a saving
in current every month of

$5.40.

....................

As a PACKARD MocuL Lame
burned under these conditions
will have an average life of
about five months, this means
a saving of $27.00 in curreat
before the Tamp has to be re-
newed ;. and last but not least,
PACKARD  MOGULS  cost less

than the same capacity in 16
c.p. Lamps.

The saving in current over
Low Candle Power Lamps wil)
more than pay for renewals.

AGKARD ELECTRIC CO., L.

~dhe~._St. Catharines, Ont.

Please mantion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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. Kay Electric Mfg. Co.

256 James 8t. N, HAMII..TON ONT,

-': We are prepared to furnish

Dynamon of any capacity for any voltage cither
compound orshunt wound.

Motors frons 1-8 to 40 R, p., efther series or com-
pound wound.

Elevator Motors of all nizes,

Alternating Dynamos from 300 to 1000 lights.

Iranaformers of any capacity from & to 125 tights,

Electro-plating Dynamons, any capacity.

KElectrical Experimenting in all {ts dranchesn,
WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED,

Ot from 1 t0 600 Brake
Horse Power, Tor Electrical
Industrial and other pure
POses,

MANUFACTURED by
Friep, Krurr Grusonwekk, Magdeburg, Germany.

JAS. W. PYKE & CO., Montreal, Que, “Szauitacee il

Particulars on Application.

STEAM PUMPS

Sy~ For All Duties

TRIPLEX ) seee

NORTRHEY MFG. GO., Ltd.,, TORONTO
The Laurie Engine Go., Monteal

«—————8B0LEB AGENTS FOR PROVINGE OF QUEBBG

FINE- - RI @

=" Qtrest ars

.OUR SPECIALTY..

We also manufacture Horse and Trail Cars
of every description.

. ST. GATHARINES, ONT

Electrical Supplies

%ﬂl Lamps, Wires, Cords, Switches, %
|

. and Fittings generally . .
Get our prices before ( j\ Repairs made quickly . .
buying . . . . and at reasonadle prices.

e [ORONTO ELEGTRIGHL WORKS *7orRwso”
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THE DUNNVILLE ELECTRIC LIGHT COM-
PANY'S NEW STATION.

A GRATIEYING feature of the development of electrical
industries in Canade within the last three or four years
has been the success of the incandescent lighting plants,
especially in most of the smaller towns and villages.
This success has been at once a source of benefit to the
public, even in the smallest communities, in placing
within their reach the most perfect of artificial illumi-
nants at a cost but little, if any, in excess of that of coal
oil, while at the same time it has yiclded to the owners
of the plants a

draulic Power and Manufacturing Co., by whom plans
and specifications were made for the entire hydraulic
plant.

POWER PLANT.

Near the mouth of the Grand River, which flows into
Lake Eric at Dunnville, a dam has been built by the
Canadian Government for the purpose of supplying a
feeder to the Welland Canal.  This feeder, thiough the
village of Dunnville, runs nearly parallel with the Lake
Shore and some three hundred feet fromit.  The differ.
ence in level between the water in the feeder and the

luke varies from

substantial re-
turn for the
money invest-
ced.  Such are-
sult has been
duepartlyto the
great improve-
ments in stand-
ard apparatus,
and the better
engineering
methods adopt-
ed within the
last few yecars,
and also to a
considerable
degree to the
recognition on
the part of busi-
ness men gen-
erally of the es<
sentially profit-
able nature of electric lighting as an investment when
handled with the same push and ability which they have
been accustomed to devote to their other interests.

An excellent and recent example of a central station
plant of this type is that recently installed by the Dunn-
ville Electric Light Company, of Dunnville, Ont., a
town of about 2,000 inhabitants. The company, which
has been in business for some ycars, consists of two
members, Messrs. W. F. Haskins and James Rolston,
the former a private banker and the latter a hardware
merchant in the town. Their plant, until recently, con-
sisted of 2 Thomson-Houston arc dynamo operated by
rented power. Having determined, however, to meet
the growing demand for improved interior lighting, it
was decided to add an incandescent machine to the
plant, and at the same time to erect a new pewer house,
and take advantage of an opportunity which presented
itself of obtaining water power. To this end the com-
pany engaged the services of Mr. W. C. Johnson, Am.
Soc. C. E., Chief Engincer of the Niagara Falls Hy-

Tug DusNviLLe ELecTRIC LiGut CoMpANY's NEW STATION.

time to time
from six.to thir-
teen feet.

The electric
light company's
plant is located
between this
feeder and the
lake, at a point
about i thous-
and feet from
the river.

The floor of
building is set
as low as pos-
sible and to be
sure of being
above flood wa-
ter of the river.
The floor of the

* flume is four-

teen fect below

the floor of the station, and is about the same level as

the bottom of the feeder, from which the supply of

water is taken, and also about the same level as high
water in the lake.

The principal « Ficulty in developing this water power
arose from the fact of the low head available, combined
with the very great fluctuations as compared with the
head, the highest being more than double the lowest
head. It follows, therefore, that a water wheel would
be capable of developing more than double the power
at some times than at others. On this account it was
decided to put in two wheels in twoindependent flumes,
so arranged that cither or boti, of the two clectric ma-
chines could be run by cither or both water wheels.
The water flows in one channel to the front of the build-
ing, passing through a rack, as shownin the engraving.
At the front of the building a centre wall divides the
channel into two parts, each provided with a head gate,
by which the water can be shut off of cither flume for
repairs to the wheel.




4 CANADIAN ELECTRICHAL NEWS

March, 1896

Under ordinary circumstances one wheel is sufficient
for driving the plant, and only one wheel will be used,
the couplings being arranged with removable plates
which can be taken out, cutting off cither wheel from
the line shaft, or by unshipping the coupling each ma-
chine is left uttached to n single wheel. In low water
both wheels will be used coupled together.

The wheels were specified to run at & uniform speed
of sixty-six revolutions per minute under any and all
heads from six to thirteen feet, and under all heads
from six to nine and a half fect to develop not less than
eighty horse.power ; under all heads from nine and a
half to thirteen feet to develop not less than one hun-
dred and sixty horse-power, and to show an efficiency
of not less than seventy per cent. of useful effect at
seven-cights to full gate opening when running at a
speed of sixty-six revolutions per minute.

While this is not a high efficiency when wheels are
run at their best speed, it is a high efficiency under the
unusual requirements as to speed. The wheel of the
proper size to run at sixty-six revolutions per minute
under a head of six teet, would give its best efficiency
under a head of thirteen feet when running at about
one hundred revolutions per minute.

The contract on the wheels was awarded to James
Leffel & Company, of Springfield, Ohio, for two of their
* Sampson " wheels, sixty-two inches in diameter, and
they have been running for several months and-are
giving good satisfaction.

The wheels are provided with draft tubes, enabling
the entire available head to be used when the level of
the water in the lake is below the bottom of the wheels.

Since the wheels have been in operation a period of
low water has occurred, when the lake level was but
just above the end of the draft tubes and the head water
but little more than covered the cases of the wheels.
No trouble was experienced in operation.

‘The shafting, floor stands, pulleys, etc., were fur-
nished by the Waterous Engine Co., of Brantford.

The flume walls were built of stone laid in hydraulic
cement, upon a flooring of brick bedded in concrete.
The walls above the foundations were built of brick
without finish on the inside.

The roof consisted of sheeting of two inch plank laid
on iron beams imbedded in the walls and covered with
slate, making the whole building practically fire-proof.

A brick partition wall divides the gear room from the
room containing the electric machinery, which serves
to deaden the sound of the gears and affords a protec-
tion in case of fire.

At one side of the machine room two small rooms
are partitioned off, one for an office and the other for a
work room. A loft over the gear room serves as a
store room.

ELECTRIC PLANT.

In the station are installed the Thomson-Houston arc
machine, by which the street lighting is supplied, and
a 75 kilowatt alternator of the Cunadian General Elec-
tric Co.’s monocyclic type. The company, in selecting
the monocyclic system, were guided by the fact that
while their present requirements would be for current
for incandescent lighting, and while this would continue
to furnish the greater portion of their business, there
would no doubt in time be developed a considerable
field for the supply of power to stationary motors. It
was therefore desirable to install a system in which the
greatesc possible simplicity should be maintained for

the lighting circuits, and from which, at the same time,
polyphase currents could be maintained, if desired, for
the operation of induction motors. The distinctive fea-
ture of the monocyclic system is, of course, its special
suitability for this cluss of secvice.  The lighting being
done on the single-phase system avoids the complica-
tion in wiring and difficultics in balancing attendant on
the use of the various polyphase systems, while, for the
supply of power to the motor at any given point, it is
only nccessary to carry to it the third or teaser wire
from the dynamo, and make the proper transformer
connection.

The alternator is in design of the well known iron-
clad armature type, and is compound wound so as to
compensate automatically for line losses, and thereby
maintain an even potential at the centre of distribution
throughout all changes on load, The armature coils
are wound on forms and inscrted in longitudinal
grooves in the surface of the armature, and are casily
and separately removable in case of damage to one or
more coils. The station instruments are all of the latest
type, and handsomely mounted on a switch-board of
enamelled black slate, -

A feature of special interest in this plant is the use
throughout of the Edison three-wire system for second-
ary distribution, by which a considerable saving in
transformer capacity and secondary wiring is claimed to
be effected, while at the same time ensuring a higher
efficiency and closer refrtilation for the entire sccondary
system. Through that portion of the town where light-
ing is to be supplied, three-wire secondary mains are
run and fed at intervals of 1,000 to 1,500 feet by pairs
ot large transformers, connected with their sceondaries
in series to give 208 volts. This system of distribution
being once erected, the wiring of additional buildings
from time to time calls for no additional expenditure
for material, beyond that required in running a service
from the mairis to the’building wired.

Altogether the new plant of the Dunnville Electric
Light Company is a credit at once to its enterprising
owners, Messrs. Haskins & Rolston, and to Mr. W. C.
Johnson, consulting engineer. and the contractors who
furnished the apparatus and material used thronghout.

An interesting use of magnetism is being made at the
Sandycroft foundry in England. At these works clec-
tric cranes are operated from the electric power and
lighting circuits, together with electro-magnets, which
permit the ready lifting of pieces of iron or steel up to
two tons. The magnets constructed for lifting pur-
poses are attached to a crane. One magnet takes 5%
amperes at 110 volts to excite it, at which energy it
will support a weight of two tons of iron or steel. A
switch controls ‘the supply of current delivered to the
magnet.

Ampere, like other philosophers, was noted for his
absent-mindedness, says the London Electrical Engi-
neer. [t is stated that on onc occasion while walking
along the strect he mistook the back of a cab for a
blackboard, and as a blackboard was just the thing he
nceded at the time to solve a problem which had been
vexing his mind for some moments during his walk, he
made use of it. Taking a piece of chalk out of his
pocket he proceeded to trace out a number of algebraical
formula on the cab’s back, and followed the moving
‘“board " for the space of a quarter of an hour without
noticing the progress of the conveyance.
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CORRESPONDENCE

THE PIONEER ELECTRIC RAILWAY OF
CANADA.

Torosro, Feb. 13, 1896,

Editot CANADIAN ELKCTXICAL Nkws,

Sk, -- A cynical writer has remarked that *¢ without
lies we should have no histories,” and since reading a
presumably historical nccount of the first electric rail-
way in Canada, contained in Cassiers’ Magazine for
January, 1 begin to believe that the cynic’s opinion was
founded on fact, as the source of the supposed historical
account must have cither been denscly ignorant of the
facts or fully qualificd for the presidency of an Annanias
Club.  An accurate account of the experiment of 1883
may be worthy of preservation ; if such be your opinion,
you are free to publish this account, which is accurate.

The electric railway experiment of 1883 was at the
expense of the Ball Electric Light Co., of Canada, and
was carried out by Frank B. Scovell, the Vice-Pres. and
Elcctrical Engincer of that company, assisted by the
writer, who was then assistant electrician of the Ball
Electric Light Co., of New York—thercfore, this ac-
count is neither a matter of rumor nor ot imagination.

‘The track consisted of cight lengths of common rail-
way T rails, spiked to common ties, laid on the surface
of the ground, on the premises of the Industrial Exhi-
bition in Toronto—about where the iron tower or police
station are a present located. The car was an ordinary
flat car.

The transmission was by overhead wires from Ma-
chinery Hall to the track. One line was coupled to
both tracks and the other to a bare copper wire which
lay on the ties between the rdils. Contact with this
wire was maintained by a carrier, which lifted the wire
off the ties as it passed back and forth. As the track
was perfectly straight, this was satisfactory, there being
no tendency to pull the wire against the rails, as might
have been the case with curves. The motor equipment
was an old style Ball machine, built in London, Ont.,
and the power plant two similar machines. Each of
these would at regular speed operate at 200 volts with
15 amperces, but being designed for arc lighting the
armature reaction would rapidly run the voltage and
torque down with increase of amperage. The motor
was belted to a countershaft and that to one pair
of axles, by common flat leather belting.  The reduction
in speed proved insufficient to enable the motor to move
the car up the slight grade, though it was capable of
doing so on the level and down the grade ; up the grade
it required a couple of men to assist, even with an un-
loaded car. The intention was to carry passengers as
a novelty, but owing to the above fact this was not at-
tempted as a matter of fact, as the Exhibition closed
before the necessary changes could be effected. A very
little more motive power or less attempt at speeding
would have enabled us to have carried out the intention,
and engincers of that time will remember that we had
no guide but the result of our own experiments, and
judge Mr. Scovell rather by the measure of success
secured than by the want of full success, due solely to
want of information that is so readily secured now by
the tables and published resuits of expcrimcn'ts that are
almost universally disseminated among engineers of the
present day.

The company mentioned in Cassiers® did not come into
existence until about ten years later than the date of

this experiment, and 1 am informed thut the head of
this company was then engaged in button-making in
Springficld, Mass. The view therein given as one of
the road of 1883, and the information as to carrying
passengers, 1 believe, is really applicable to the rond
built and operated by Mr. J. J. Wright, under the Van
Depoele patents, I think in 1884 or 1885. The fuct
that Mr. Scovell has since departed this life may pos-
sibly explain the innccuraie account given in Cassiers',
as so fur as I know he and I weré alone acquainted with
the fucts. .
Youvs respectfully,
James W. EasTox,
Elcctrical Engincer.

ELECTRIC RAILWAY IMPROVEMENTS.
ToronTo, Feb, 21st, 18906.
Editor Canaman Erxcruicat. Nuws,

Dear Sir,—The writer of this has always heard Hame
ilton spoken of as being behind the times and an over-
grown village, and other uncomplimentary remarks made
about it—as being behind the age, yet a visit there o
few days ago showed that, even if the town is u little
behind the times, the people are not so bad. 1 had the
pleasure of a trip over The Hamilton, Grimsby &
Beamsville Railway in company with Mr. C. K. Green,
Chief Electrician, You are aware, no doubt, that this
railway runs from Hamilton to Grimsby - seventeen
miles—through the Garden of Canada. On boarding
the car at Hamilton Mr. Green promised me 2t surprise,
and this I got, as I found that when the trolley was put
on the wire the headlight shone out clear and
bright—an arc lamp, whick, on the run from Hamilton
to Grimsby, illuminated the track as clear as daylight
from six to cight pole-lengths in advance of the car, cne-
half of which was more than sufficient to stop the car
in case of anything being on the track. The arc lamp
is in series with the car heaters, gives a clear, bright
and steady light, and is easily controlled by the motor-
man. The mechanism, and in fact the idea, seems to
have originated with Mr. Green.

After admiring the beauties of the arc lamp, and
the splendid way in which it lit up the track,
Mr. Green gave ns another surprise in the way of
communicating by telephone with any station on their
tine from inside of the cars. In the corner, in one end
of the car, a small open box is affixed to the wall; in
this a very small telephone is enclosed, and attached to
the telephone is a flexible cable of sufficient length to
reach the telephone wires running on the poles of the
railway company. These are hooked on by a bamboo
pole, which is carried on the outside of the car. Com-
munications can be established with any station from
any point of the line in this manner. As a magncto
the same as is used on the ordinary telephone would
be too cumbersome to put in the car, Mr. Greene ar-
ranged a small metallic roller having & perforated disc,
and this being moved from point to point would give a
vibrating current, which would make @ magneto onany
point of the line ring.  Altogether, the arrangement is
about as complete as could be wished for.

The arc lamp, used in the way it is on this line, is the
first practical application of it in Canada, and telephon-
ing from the cars, while not being something absolutely
new, yet speaks well for the enterprise of Mr. Green in
meeting the conditions, which can only be found in a
long suburban road. ‘

A TRAVELLER.
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MR. JOSEPH R. ROY,
R Tur chief engineer of

the Montreal Park &
Island Railway Company
is Mr. Joseph R. Roy,
whose portrait we have
the pleasure of presenting
herewith. Heisa native
of Montreal, and a grad-
uate in engineering of
McGill University He
is also a member of the
Canadian Society of Civil
Engincers. Mr. Roy was
for three years employed
by the Department of
Public Works, and at a later date was appointed resi-
dent engincer in charge of the construction of the
Massini springs and Fort Covington railway., He then
became chief engineer of the Montreal and Ottawa rail-
way, which position he held until the year 1892, when
the road was made a part of the Canadian Pacific rail-
way.

Mr. Josrrnn R. Row.

THE ELECTRICAL PLANT AT NIAGARA
FALLS.

Tug following notes are the result of a visit by a
Canadian clectrician to this plant of world wide interest
and observation which is now in successful operation.
The Niagara Falls Power Co. owns about t,500 acres
which it expects to sell or lease to manufacturing com-
panies using its power.  The user of the power may put
in his own water wheel, renting the use of the tunnel as
a tail race, or he may take his power from the shaft of
the Niangara Co., or use the electric power itself. So
much power is being taken up by companies in the
immediate vicinity, that long distance transmission is
likely to be delayed for a year or two at least.

About 3,000 h. p. is now being utilized, distributed as
follows : - Pittsburgh Reduction Co., 1,500 to 2,000 h.
p-; Carborundum Co., 1,000 h. p., and Street Railway
Co., 500 h.p. This is handled by one of the two 5,000
h. p. generators now in place. The third, which com-
pletes the order placed with the Westinghouse Electric
& Manufacturing Co., is expected in two weeks. As
the power is rapidly being taken up, it is likely that bids
for new generators will soon be called for.

Oune cannot but be impressed by the thoroughness
and lasting qualities of all work done in and about the
power house. Even the visitor is provided for, in the
shape of a gallery, from which a fine view of the station
can be had. Al heavy apparatus is easily handled by a
50 ton cranc running the length of the station. The
armature, the heaviest part of the generator, weighs
about 35 tons. The whole revolving part of the ma-
.chinery, ficld shaft and turbines, weighs about 65 tons.
But this great weight, revolving at 250 revolutions per
minute, is almost entirely balanced by the water pres-
sure, which acts upwards on the lower side of the tur-
bines. So much is this the case, that the strain on the
thrust bearings is cstimated at not more than 2 tons
when the machine is running. At some loads there is
no pressure on the bearings whatever, the whole weight
being supported by the column of water. The speed is
regulated by ball governor mechanism shifting two
gates which are balanced against each other and require
extremely little power to move them.

The ficlds are excited from rotary transformers driven
by the generators themselves and placed near the cen-
tral vault supporting the switchboards. There is also
a step-down transformer with cich rotary transformer.

All wires are carried under the floor to a vault in ithe
centre of the station.  In this vault the switches, moved
by compressed air are placed. The bus bars are sus-
pended from the roof of the vault and connections mide
to the switches which stand on the floor. There arc
two switches to eiich generator, u distributing switch
and a generator switch., The field rheostats are not
placed in the vault, being too bulky, but the connections
from them are all brought in here.  All instruments and
levers, for regulating the switches, ctc., are placed on
top of the vault. This is surrounded by a brass railing,
and here the electrical engineer in charge hits a view of
the whole station and perfect control over the electrical
apparatus. The instruments consist of the ammeters
and two volt meters (one for each phase) and one watt
meter for each machine. It may be mentioned here
that the two legs of the two-phase circuit bear loads
which differ considerably, due to single phase current
being rented in some cases.  The step-up transformers
for long distance transmission are provided with a
special building across the canal.  Lightning arresters
are provided for all circuits leaving the power house,

Street railway power is furnished from a 300 h. p.
rotary converter, built by the Westinghouse Co.

Power 1s transmitted to the transformer house of the
Pittsburgh Reduction Co., near by, where it is reduced
to a pressure of 115 volts and transformed by rotary
converters to direct current at 160 volts, ready for use
in the reducing furnaces in the production of aluminum.
There are four rotary converters of 500 h. p. each, built
by the General Electric Co.  They are of very large size,
but were so made that they might be increased, when
necessary, to 1,000 h. p. each, by changing the arma-
tures. If necessary one of these machines can be started
up in 3 minutes, and the whole station in 11 minutes.
Such rapid starting up would be impossible in the case
of a steam plant. Indeed one is greatly impressed here
by the absence of anything in the shape of a tall chim-
ney and smoke, The load is pretty steady and power
is kept on day and night. About 6 tons of aluminum
is turned out every 24 hours.

The Carborundum Co. also reccives its powerin a
step down transformer whence it passes through a regu-
lator of special construction moved by hand. The
regulator is required on rccount of the variable pressure
necessary during the heating process. It is a trans-
former in which the mutual induction is varied by turn-
ing the inner part of the apparatus and its windiags,
the outer part being fixed. 1000 h. p. is used, one fur-
nace being in operation at a time. A heat lasts for 24
hours, a ton of carborundum being turned out at cach
heat. The ingredients consist of coke, salt, sand and
sawdust. These are thoroughly ground up and mixed
before being put into the furnace. The electric con-
ductors are connected to plates at opposite ends of the
furnace. From each of these plates 36 carbon cylinders
project into the furnace. A sort of conductor of coke is
lain through the middle of the furnice from one terminal
to the other and the carborundum crystals are formed
around this, These crystals are washed in sulphuric
acid and then ih water, from which latter bath the car-
borundum is obtained and sorted in sieves into different
sizes ready for the factory. At present it is sent to the
factory at Monongahela, Pa., where it is made into
wheels and cones of all sizes for various grinding pur-
poses. A factory is being built at Niagara, and when
it is complete, the other will be shut down. The pro-
cess is very much cheapened by the use of the Niagara
power.
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QUESTIONS AND ANSWERS.

F. & T., Walkerton, Ont., write: 1st. Why cannot
alternating current be used instead of direct for street
railway purposes? 2nd. What is the difficulty in using
same? QOur opinion is, that with double wiring twin
trolleys, two commutators and rawhide gear, feed wire
and transformers, with a few minor changes in the
method now in use, it would be possible, and at a very
reduced rate.  Will som cone give us their opinion on the
same?

Axswir.  The alternating current has not hitherto
been used for street railway purposes, first on account of
the unsuitability of the alternating motors for the condi-
tions imposed on railway motors, their torques at other
than full speed not having béen satis.actory,  This defect
has been overcome in the induction motor, which is no
doubt adapted for traction purposes, and probably will be
so applied in the near future. By your mention of twin
trolleys you no doubt mein to throw out the rails as re-
turn circuit, but in any case the single phase alternating
current would not be atall suitable for traction, as single
phase motors will not start from rest without introduc-
ing a complicated phase-splitting apparatus, so that you
would cither have to use & two phase current with four
wires, four trolleys, ete., or a three phase with three
wires, three trolleys, and so on. You mention two
¢ commutators,” but it does not appear what 4 commu-
tator has to do with an alterpating current.  The alter-
nating current is scientifically applicable for traction,
but not commercially as yet.

The Secretary of Dresden Association C.A.S,E., pro-
pounds the following question :—**What is the indicated
h.p. of an engine, 13 in. bore, 18 in. stroke, 170 revolu-
tions per minute, boiler pressure, 70 1bs.?

AxswgR. The indicated horse-power of our engine
is calculated from the formula

AXALE I xa RS,

H.P. == ;lr-
where A. = area of piston in square inches; M E.P. =
the mean effective steam pressure; R. = number of
revolutions ; S. =length of stroke in feet.  In the case
mentioned, the piston area in inches is 132'73; the
mean effective pressure at one-quarter cut-off is (with
70lbs. boiler pressure) 29°63 Ibs., non-condensing ; the
stroke is practically 1°1 foot- -hence, substituting in the

formula, we get
H.P. = (132'73)x (29'63) x (2 x 170X 1°1)
o 33,000 ’

which is a little over 44 horse-power.

WaLkerviLte, ONT., Feb. 12, 1896.
Editor CANAMIAN FLrcTRIcAL Nyws,

Dear Sk, 1 notice i the *‘Questions and Answers”
column of the Nuws a query from *‘Constant Reader,”
Whitby, Ont.  He asks, *“How is it, when lamps are
connected in series, as in railway circuits, the highest
voltagre lamp always gives the brightest light?*”  With
your permission 1 would like to state my theory con-
tained in the following table and explanations :

16 C. P. LAMPS, 6o WATT EFFICIENCY.
!

Hot Resistance

Volts. |Amperes.]  in Ohms,

50 1.2 41.66 Lamps of any cfficiency can
70 873 81.77 be taken provided all are alike.
100 .6 166.66
104 577 180.24
110 - <5454 201.68

With a circuit of 500 volts, using five lamps in series,
suppose four lamps of a series are 100 volts and one
lamp 104 volts, then by adding the resistance of the five
lamps, we obtain 846.9 ohms {166.66 x 4 = 666.66 + (1 %
180.24) = 846.9). Applying Ohm's law we get thecur-
rent required, ’

g00 velts
846.9 ohms

By comparing the result (.59 amp.) with the table, it
will be seen that the current passing through the series
is .o13 amp. less than is required for the 100-volt lamps,

=.59 ampere C. = —f;ﬁ

and .o1 amp. more than is required to bring the 104-
volt lamp to 16 e.p.  The practical result is that the
too-volt lamps will burn a little below and the 104-volt
lamp a little above the normal, making a preceptible
difference in the light,  Lamps of the same voltage but
of different cfliciencics will give similar results. The
higher efliciency lamps being of higher resistance and re-
quiring less current, will give the brighter light, e. .,
s5-watt and Go-watt lamps connected in series, the ss-
watt lamps will be the brightest.  Nothing but a test
will show whether it is the efficiency or voltage that is
at fault if some lights in a series burn bright or dim,

Jo W, Scuru,

P, S, C,"” Oshawa, Ont., writes: Please be so
kind as to answer me the following questions in the
March issue of the Eukctricarn News: (1.) ** Suppose
after two guages of water show in glass that pump was
stopped ; five minutes after that yop notice water at the
top of glass, what would you do, and what was the
cause of difficulty, boiler not foamipg ? (2.) Suppose
feed-pump working, but water level in boiler gradually
falling. Name the different places you would look to
find the difliculty ? (3.) If the valve stem of the steam
vilve of a Corliss engine should break, what could be
done to prevent a shut down? (4.) In triple engine,
with second cylinder doing much more work than low
pressure, how can cut-off be best adjusted in cither
cylinder to balance lond between cylinders? "

ANSWER.—(1.) We should advise you to blow out the
gauge glass to see if the level indicated was the right
one, or whether in some way the gauge cocks had
become clogged. If, as a matter of fact, the level of
the water was above the glass (and the guage had
become so clogged as not to indicate properly,) open
the pet cocks of the cylinder, and the drain in the pipes,
so0 as to carry off the water flowing into the pipes. If
no further trouble occurred in the cylinders wait until
water appears again in the guage glass, but if there is
any reason to fear that the water level is so high as to
flow over into the cylinder, then blow the boiler down a
little. (2.) Either the pump is not working fast enough
or water is leaking at joints or seams, or around the
tubes, or at the blow-off. In fact, overhaul the boiler
immediately 2 (3.) Splice the stem temporarily with
anything-- -a picce of stiff wood—and wrap the stem and
splice with some stout cord or rope, drawing the valves
together, so as to keep the whole thing taut.  (4.) You
can do nothing unless the cylinders are individually con-
trolled by a cut-off valve, in which case adjust as in a
single cylinder.

“W. R. R.,” Stayner, Ont., writes: *“ To protect
our alternator from short circuit in the outside mains,
there is, as is of course the practice, a fuse introduced
between the dynamo leads and the main—but in our
fuse cut-out there is, 1 think, something peculiar, if not
out of place. Each wire has a separate cut-out. The
tollowing diagram shows the whole as it is :—

ar
\
ol )

The reason given for the double fusing on each line
is, ** if one should be blown out, the other would stilt
be there to prevent the interruption of the circuit.” s
this in place? " .

ANsWER.—The two fuses are intended to be dupli-
cates, so that if one goes there may still be the other
which can be switched or plugged in. There should be
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some arrangement for switching one off and the other
on; but of course bhoth should not be in circuit
together.

. Mr. F. G. Proutt, of Malden, Mass., writes: I noticed
in your paper of this month 2 communication from some
one who signs himself “A Constant Reader.” From
the question he has asked, and which you took so much
trouble to answer, 1 imagine that he is not a constant
observer, but to help you complete the answer to
his guestion, the reason a high voltage lamp becomes
more incandescent than those of a lower voltage when
connected with them in serics, is this : The higher volt-
age the lamp the less current passes through it, or,
rather, is required by it; for instance, about !¢ ampere
is required for a 100 volt lamp, while one ampere, or
about that, is required for a 50 volt lamp. Now, if we
conncect 8 30 volt lamips and 1 100 volt lamp in series
across a 500 volt circuit, we would have current passing
in proportion to the resistance, and if the 50 volt lamps
have cach 50 ohms R, and the 300 volt lamps an R of
200 ohms, then

-E'-=C or w——%;u(::s-(: amp.

Now, 3-6 of an amp. is not quite enough current for the
3o volt lump, but is very much too high for the 100 volt
lamp. Hence, the high voltage lamp would burn very
much brighter, and in every case where lamps of dif-
ferent voltages are run in series, the one made to be at
the highest voltage will be the most incandescent.

CENTRAL STATION BOOK-KEEPING.

By Groxizx Winte-Frasax, E K
ut.

WHAT has gone before will indicate the importance of keeping
strict watch on the operating end of an clectricplant. Assoonas
you begin ta suspect the honesty and faithfulness of each picce of
machinery in your power house, and lay traps to find out litile
lapses from rectitude, so soon will you begin to find your expenses
xoing down, and your profits increasing.

When you look into things a little, you will be surprised to find
what a great deal there is in “management ™ after all; and how
cven apparently unimportant apparatus and supplies may exercise
a considerable influence on resullts. Lines are of course very
simple, and once they are up will probably continue to beallright,
if they arc kept free from grounds, and generally kept in repair;
but at the same time it is of considerable assistance to take obser-
vations frc m time to time, as to the insulation of the entire acrial
structure, from the ground, and of the wires from each other. A
teak in cither way simply means wasted fucl, and presumably the
business of a central station is to make, not to waste, moncy.

From the central station, the records will divide into these con-
cerning arc services, incandescent service, and power service.  As
repands the arcs, there should of course be an account kept of the
carbons used, and of the repairs necessary on cachlamp.,  Anace
count should be kept for cach individual lamp, and the cost of any
repain to any onc should be debited against it.  1f a coil burns
out—or a carbon holder—you want to know of it, and which lamp
it belonred to; and you can summarize the records at the end of
the year, and probably have some instructive information astothe
quality of your lamps ax picces of mechanism.  Then, a few spare
lamps should always be kept in stock in order to seplace those on
the lines brought in forinspection.  Perhapstheidea of inspecting
an arc lamp causes amusement ; but when it is remembered that
an arc lamp is merely a little machine for keeping cathons at a
proper distance apart, and that it does so by virtue of being built
and adjusted with that object, and that its peoper working depemds
on some rather delicate devices, and that if it falls cver so little
out of adjustment, it means wasted money for fucl—then it willbe
ohvious, that to inspect it periodically, 1o sec whether it actually
is Joing its work, isjust asnecesaary asit istoindicate the engine.

What is an **arce light,” and how is it produced? An arc light
is simply the illumination produced by the intense incandescence
of twa **clectrodes™ separated by a space across which an clectric
current is being forced by an E. M. F. Thiv incandescence is
the result of the very high temperature caused in the clectrodes
by the interponition of the air space—it being a prnciple of
mechanics as well as clectrics that resistance disvipates encrgy
in the form of heat. A greater amount of resistance will dissipate
a greater amount of eneny. A man will become hot and perspire
when working hard, i.e., overcoming a great resistance, when he
will not cven foel warm aver a light job: and as the principal

work done by the current in passing through an arc lamp is right
at the are itself, it is plain that the longer the arc the more work
done.  Now, it is well known that a current of 9 amperes requires
a voltage of 50 to force it across an air space of about 3-32 of an
inch between the carbony, and the light produced 13 the nominal
2,000 candle-power.  So that if you can arrange to have two 7-16
carbony continually held at 3-32apart, and use a gampere current,
you will get nominal 2,000 c.p., and will require a pressure of 50
volts, or an expenditure of 50x 9 =450 watts of cnergy. If you
vary the distance apart of the carbons, you witl vary, in the same
sense, the volts, wattage, and within limits, the candle-power.  If
you keep the carbons §-32” apart you will get a somewhat larger
candle-power, and you will require a higher voltage and expend
a higher wattage, But as you are only getting paid for 2,000
C.p.y you don’t want to produce any more—hence the excess of
wattage consequent upon higher c.p. is 4 pure waste of money.
Every time your arc lamp pulls the carbons apart more than their
rated are length; every time the carbon rod sticks a little—
generally, whenever your arc gets longer than it is intended to—
you are wasting fue, and consequently, money. Witha gampere
current, an excessive voltage of so little as one-tenth of a volt,
will require an expenditure of almost 3 h.p. hours per year—more
than necessary—per lamp.

Try any lamp that has been on the line fur some wecks, exposed
to all the variable atmospheric conditions, and a few careful ob-
servations as to the full of pressure across the terminals will be very
instructive to anyone whois inlclligcm.cnough toapply the results,
Assume 30 arc lamps, burning on a moon schedule of about 200
hours in the month, and assume that their adjustient is to become
soinaccurate that they will draw out their arcs long enough before
feeding to require an extra volt cach. Assume that otherwise
their working is reasonably good, xnd their feeding regular ; then
this plant will dissipate in excessive voltage alone, 432 h. p. hours
every year, which might just as well be saved.

Every lamp should be tested for a whole night cvery two or
three months, I its feeding is not regular it should be made so,
by the propér adjustments, which can be done by any intefligent
clectrician ; and the record of cach lamp's performance should be
kept.  If any individual lamp is frequently found 1o be out of ad-
Justment, it should be carefuily overhauled. It may have some
defect which renders it inefficient, and which can perhaps be
remedied.  If noy, it is better 10 buy a new lamp than to runa bad
one. By lighting the power house with the lamp to be tested, no
extra expense will be involved.

It is quite important that tests should be made of the carbons.
A carbon is by 1o meany always 2 carbon. Therc are good, bad,
and indifferent ones.  The good will cost money to buy, it is
truc; but the poor one will cost money 1o run, it iy cqually trve.
There are hard and soft, long-lived and »hort-lived, cheap and ex-
pensive ones.  Those who have not given any study to the carbon
question generally believe that carbon is the best that lasts the
longest, but that does not necessarily follow.  Carbon is a material
of comparatively high resistance, which can, however, be varied
by varying its density and its ingredients. Cheap carbons arc
made of inferior materials, and not a great deal of attention is
paid 10 the process of manufacture.  The conscquenceis probably
a very high resistance, and a want ofhomogeneity in the structure
which causcs it to bum uncqually and break off in little chunks.
It may have alonyg life, but the high resistance will cause the
same extra cxpenditure over that required for a shorter lived,
lower resistance carbon, as the undue lengthening of the arc de-
scribed above. It may very easily happen that a short-lived car-
bon may be the most cconomical o use, because its smaller re-
sistance will xave more than enough energy to pay for the greater
number of carbons used.  Obscrvation and experiment will crable
the intclligent electrician to sclect actually the best carbon; and
a certain number of cach batch bought should be carefully tested
as to their life, their resistance, and if possible, their candle-power.
This Iatter point—candic-power—is of course very important, but
10 properly describe the tests and observations would require 100
long an article.  Carcful observations by cxperienced scientists
have proved that carbons of the xame apparent make, from differ-
<nt makers, somctimes vary asmuch as 30 per cent. inthe candle-
powers they give forth, for the same expenditure of energy' ;s and
they show that ultimately the best carbon is undoubtedly that one
0 the manufacture of which most scientific attention has been
Riven, which is therefore necessarily Ligh priced. But the test
above mentioned should be made with a carcfully regulated lamp,
30 that the arc shall be kept sensibly constant, and should record
the exact length of life per inch and per carbon, and the average
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resistance across the lamp terminals.  These records will enable
a fairly good comparison to be made between carbons of different
makes and prices. I, by & proper system of lamp inspection and
adjustment, and a carcful selection of carbons, you can run cach
lamp at one volt less pressure, in the above assumed plant you
will save over two tons of coal per year; or you will be able to
put another lamp on the same circuit.

Ax regards the incandescent installation, about the most import-
ant feature is the lamps themselves 3 and this is the feature that
seems to receive less attention and study from the average central
station manager than any other.  Lamps are of all kinds, sizes,
makes and descriptions; and of course cach manufacturer claims
superiority for hisownmake. Priceseemsgenerally to be regurded
as the most important factor governing the selection of a lamp,
i€y 2 lamp costing 22 cents is taken to be a more advantageous
purchase than another costing 23 cents. As 1 have requently
said before, it is a pretty fair principle to work on in these days
of keen competition among manufacturers, that the highest priced
article is generally the best one 3 and the question to ask is, not
how little does such an article cost to buy, but how little does it
cost to keep running in good order.  An article that can be kept
in repair and in good cfficient condition for $1 a ycar, is worth, to
buy, just twice as much us a similar article that costs $2 per year
1o maintain, other things being equal; and if the former article is
sold at 50 per cent. advance on the price of the latter, then the
higher priced article is actually and obviously far the cheaper of
the two. This same principle applies to incandescent lamps.  The
factors that determine the comparative values of different lamps
are: the candle-power, thelife, the efficiency, the price—purposcly
putting price last.  Lamps of all makes deteriorate as they are
longer in use, some less than others, i.e., their candle-powers
become, sometimes, considerably less the longer they are kept
burning ; and the lamp to be desired ix, other things being equal,
that one that keeps its candle-power longest up to its rated
amount. Then again, famps differ in point of efficiency. A lamp
requires the expenditure of a certain amount of energy to make
and keep it bumning ; so that other things being equal, that lamp
that maintains its candle-power longest, for the least expenditure
of energy, is the best.  Having obtained by means of experiment
or otherwise, a diagram showing the continuous candle-power
curve of a lamp as a function of its life, and also of the watts of
clectrical energy expended during inch life, then an averaye can
be struck which shows the average watts per candle power ex-
pended.  And a comparison of several such averages will show
the best lamp, other things being equal. The bestis of course
that lamp which requires the lowest average wattage per candle.

About the only other record that can be kept in places where
lamps are rented on the flat rate system, is the dates when each
lamp was put in. A littie slip of paper with the date marked on
it can be gummed onto the base, and so accurate track is kept of
the lifc of cach lamp, which can be retumned to makers if burnt
out before guarantee.

If the entire system is worked on the mecter plan, which is
grreatly to be preferred, then the monthly readings of the meters
added together should be compared with the month’s total as
registered on the station wattmeter.  The comparison will enable
any discrepancy 10 be traced and possibly lead to the detection
of unsuspected leaks.

In a xystem where current is sold entirely by the meter it be-
comes of very special importance to study the incandescent lamp
question, because the exigencies of this service introduce some
very paradoxical conclusions.  For instance, it is sometimes ac-
tually better and more profitable for the central station to break
lamps long before they are worn out, ard put in new ones at its
own cost.  Length of life, in this case, is about the least impor-
tant advantage that can be claimed for a lamp.  This, however,
iv a matter that cannot be discussed at proper length in this
article. What isintended to be shown is, that just as there are
cngines and engines, dynanios and dynamos, so arcthere carbons
and carbons, lampx and lamps, and that if judgment and caution
are necessary in the purchase of a bicycle, orof a2 good horse—
they arc far mare s in the purchase and operation of any clectsi-
cal and steam apparatus.

There are certain general accounts that will be kept by cvery
onc—sand paper, oil, new brushes, fuse wire, and what not, which
nced not be particularly referred to. A central station that fol-
lows the linc of the records indicated in the foregoing, will find
itself in a good position to increase its profits.  In clectrical busi-
ness it is not entircly what is made that pays dividends, but what
s saved ; and it cannot be said of cven the most high class station

yet known, that it has attained the highest possible pomt of efti-
ciency, but the most successful are those that keep the mowt
watchful eye over every individual machine or picco of apparatus,
and who keep every detail in the highest and best order  and this
cannol be done without keeping the most comprehensive system
of accurate records, and by the continuat testing of evervihingg.

ANNUAL MEETING OF THE BELL TELE-
PHONE COMPANY.

Tuk annual meeting of (he Bell Telephone Company
was held in Montreal on the 27th of February. Among
those present were Messrs. C. F. Sise, president, Robert
Mackay, vice-president, C. P. Sclater, secretary-treas-
urer, W. R. Driver, Robert Archer, C. R. Hosmer, R.
McLea, F. X. St. Charles, J. McRae, j. Wilson, W.
B. Miller, T. D. Hood, James Moore, A. Kingman,
Reid Taylor, H. A. Budden, Hugh Watson, J. Wil-
liamson, D. Ross Ross, W. J. Withall, J. B. McNamee
George H. Holt, Chas. Garth, John Crawford, Andrew
Allen, Alex. Paterson; G. M. Kinghorn, Hector Mac-
kenzie and others.

Mr. Sclater, the secretary-treasurer, read the annual
report as follows :—

¢ The directors beg to submit their sixteenth annual
report ; 1,028 subscribers have been added during the
year, the total number of the sets of instruments now
carning rental being 28;809 ; 435 exchanges and 6 agen-
cies have been constructed and added to the system.
The company now owns and operates 343 exchanges
and 268 agencies; 522 miles of poles, and 1,760 miles
of wire have been added to the long distance system in
1893 ; of these 190 pole miles und 874 wire miles are in
the Ontario department, and 332 pole miles and 913
wire miles are in the Eastern department.

The long distance lines, now owned and operated by
the company, comprise 14,851 miles of wire on 3,883
miles of poles, which include a copper metallic circuit
line from Montreal to Toronto, constructed during the
past year.

Work on the new building in Montreal progressed
favorably until it was deemed prudent to discontinue
construction during the winter. It will be resumed as
carly as possible, and we trust that the building will be
ready for occupancy before the next annual meeting.
The growth of our Winnipeg exchange having rendered
the present offices inadequate for the business, it became
necessary to secure other quarters, and a lot was pur-
chased on Thistle street, ina favorable location, where
a building will be erected during the summer, which
will be used solely for the purposes of the company.

‘The gross revenue for the year was $1,087,123.28,
the expenses were $787,249.36, the net revenue was
$299,874.92, the paid up capital is $3,168,000.

In addition to the net revenue of $209,874.92, the
premium on bonds sold during the year, amounted to
$10,730, making a total of $310,624.92, out of which
$253,431.33 have been paid in dividends, and the
balance of $57,193.59 together with $2,806.41, taken
from revenue account, has been carried to the contin-
gent account, which now amounts to $910,000.

In moving the adoption of the report, the chairman
made a fecling reference to the loss the company had
sustained through the death of the late vice-president,
Mr. G. Ross. The report was adopted.

In reply to 2 question, the president stated that the
net revenue of the company for the year had been 10
per cent. The revenue from long distance fines had
been, in 1893, $140,000; 1894, $152,000:; 1803,
$178,213.

The directors were authorized to make a further issuc
of dcbentures for $600,000, in accordance with the
authority given by the Dominion statute.  These funds
are required to meet current cxpenses cntailed in im-
proving the system. This sum will bring the total issuc
up to $1,200,000.

The balloting for officers resulted in the old board
being re-clected as follows: C. F. Sise, president;
Robert Mackay, vice-president; dircctors, W. H.
Forbes, John E. Hudson, Robert Archer, Wm. R
Driver, Hugh Paton and Charles Cassils.
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Tue tendency of modern central station
engincering is towards greater science,
higher cconomy, more comprehensive
business methods.  In the early history of electric light-
ing (about five or six yvears ago) we used to be satisfied
—more, we were pleased- -if on closing the switch we
got light in the lamps, :nd our electricians used to be
happy and read the paper while the plant ran itself.
The fireman also piled in coal, and on cold nights
opened the fire door to warm himself at ; and if profits
were not very larg + well ¢ Electricity did’nt pay any-
way.” But to-day our clectrician has something clse
to do, and the superintendent can tell by comparing
the reading of the station watt-meter with the last night's
fuel consumption, how many times the furnace door was
opened, and for how long, and if Mr. Fireman has not
a satisfactory explanation to give he goes suddenly. In
those days we knew how much coal was burat and how
much wages we paid, and if the income from the lamps
was sufficiently large to have a little over, after paying
expenses, we pocketed it with 2 thankful heart, and
asked no questions.  How very different is the method
of running a central station now-a-days. In the first
place, a comprehensive business policy governs the con-
tire management, and furnishes a framework, into which
are fitted such details as differeatial rental rates, lamp
cfficiencies, ctc.  The tabulation and classification of
operating statistics will, in the hands of an expericenced
manager, be not only & sure record of the past, butalso
a guide to the future, and a carctul and observant study
of such dry statistics will often serve to so modify the

Modern Central Station
Kngineering,
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general policy as to effect considerable improvements in
operating methods, or in profits.  In the next place,
cach individual bit of machinery in the system, be it
boiler, engine, belt, generator, or lamp socket, is con-
tinually under the watchful eye of the observant manager,
who knows what it is capable of doing under favorable
circumstances, and if at any time it falls somewhat be-
low the mark, he knows it, and must know the reason
why. If 500 Ibs. of coal are burnt more to-night than
last night, he is aware of it next morning, and far from
saying it ‘“‘can’t be helped,” he finds out why it was- -
whether there was a greater demand for current by con-
sumers, or whether a belt slipped, or a valve got wrong.
It can and must be helped, and is helped. The repair
account is scrutinized narrowly every year, and any bit
of apparatus that scemed to require frequent attention
is examined with the object of making it more durable,
and so reducing the expenses.  There is a ceaseless ef-
fort to so raise the efficiency of the whole system, that
the same amount of current may be gencrated at a less
expense ; or shall do a greater amount of work and so
gain more ; and the means to this end are enquiry into
every stage in the process of converting coal into cur-
rent, and ceaseless energy and investigation.

INVESTORS in electrical and steam ma-
chinery have an idea that if they base
their selection of muchinery on the
guarantces given by the makers, they cannot go far
wrong. When making a choice between several com-
peting proposals, they do not very often take proper
means to arrive at which is really the best for their par-
ticular case ; but place their orders with the maker who
gives the best guarantees. Before doing this they
should consider first, what are the conditions under
which the guarantee is given; and second, what means
they have of proving it. Now-a-days that prices are
cut so very low owing to the intense competition
between all manufacturing companies, it is impossible
in many cascs for agents to cut still lower in order to
obtain business, so their resource is to claim higher
value for their goods, and if by guaranteeing a slightly
greater cfficiency or longer life, ctc., they can cffect a
sale it is a little too much to expect of human nature
that an agent will not guarantee & little more than he
knows he can perform, when he has very good reason
to believe that his machinery will not be put to any test,
but that his bare word will suffice. It is perfectly evi-
dent that to buy machinery on the unsupported guaran.
tec of an agent, and then not to test it to cnsure its
meeting such guarantee, is not only very foolish from
the purchaser’s own standpoint, but it is distinctly
unfair to the whole manufacturing interest. It amounts
in plain terms to placing a premium on dishonesty, and
the purchaser frequently gets as badly let in as he
thoroughly deserves to. A thoroughly reputable and
honorable business man will make sure of what his
gocds are worth and will guarantee them for that and
no more, relying on such policy to build up a business.
A less responsible person will push the sale of his goods
by claiming for them a value they may not possess, and
take his chances that he may not be found out. Now
whether he is found out or not, the purchascr docs not
see his money’s worth, and has actually assisted in
rewarding fraud.  In the few instances where electrical
and steam machinery have been purchased in the open
market by competing tenders, any specifications  that

Guarantees.

have been got out require such and such guarantees to
be given of efliciency, cte., and the contracts have
frequently been given to those guarantecing the highest
and most.  But in how many cases have ictual tests
been made by competent persons, as to whether these
efficiencies, etc., are really as guaranteed 2 And i it
not plain that this system of purchasing on a basis of
‘‘competing guarantees” is a very foolish one unless
there be some intention of testing their fulfilment ?

Guarantees, even the best, may be very misleading
unless some understanding be arrived at as to the con-
ditions under which they are given, and a very little
consideration will show that persons not specially
trained may be completely hoodwinked when they think
they atre very wide awake.  Take the guarantee that is
so frequently given with a boiler, that ““it will evapor-
ate so many lbs. of water per lb. of coal.” This
appears very simple no doubt -to compare boilers by
this guarantee is as casy as falling off a log. But a
boiler does not evaporate water itself ; it must be set
‘‘just s0,” and have a certain number of feet of grate
surface with a certain amount of draft. And again,
‘“so many Ibs. water evaporated per Ib. of coal.”
What kind of coal? All coal is not the same. We
have hard coal and soft coal; we have coal containing
13,000 heat units per 1b., and we have coal containing
only 7,000. Again we ask, what coal? Best Yonghis-
berry? Any boiler will do that with such superior coal;
but it takes a good one to do it with lignite. Briefly,
what is such a guarantee worth? Nothing. The per-
son who gives it is in most cases a1 desigming quack,
and the purchaser who accepts it is an innocent simple-
ton. The guarantor gives it because he knows it never
will be tested, and if it ever is tested he can say the
conditions were not complied with. If persons require
guarantees to be given with machinery, they should be
satisfied with reasonable ones ; they should establish
the necessary conditions, and they should insist on tests
being made to prove them. In this way, in a very
short time, all but the reputable manufacturers will be
crowded out of business.

Tue question is frequently asked, “ In

mﬂ?‘x:‘w"::' what ficld of cflort may a young man
hope to meet with the greatest amount

of success in the present day?" Every department
appears to be overcrowded, and the problem of the
choice of a career is becoming more and more difficult
of solution. The rapid devclopment of the past few
years in the applications of clectricity has turned the
attention of parents and young men in this direction,
and there appears to be i widespread belief that this is
the most promising ficld of cffort for the future.  With
the view of determining to what extent this belief is well
founded, Mr. Henry Floy, in an article in the Engincer-
ing Magazine for January, entitled ** Are we Educating
too many Electricians 2™ gives the result of an extended
enquiry among graduates of engincering schools, as 10
the extent to which students of clectricity graduating
from these schools have been successful in obtaining
cmployment at remunerative salaries.  Referring to the
tabulated results of these enquiries, Mr. Floy sums up
the subject in the following words . ¢ Considering the
table of total results,"which may be taken as a fair indi-
cation of the condition of the recent graduates in clec-
trical engincering, it will be found that, while a greater
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per cent. of the graduates in electrical engineeringy
sccure employment, as compared with other graduates,
yet the fewest, relatively, secure employment in the line
of work for which they had studied, that is, in order to
pet employment, they had to take positions in which
their electrical knowledge did not count. It will fur-
thermore be noticed that almost twice as many men
secure employment in electrical engineering through the
influence of their relatives as in mechanicai or civil
engineering, while about half as many obtain positions
through their friends as in the other two professions.”

Tux fenders on some of the Toronto
Railway Company's cars are clevated
too far above the track to allow of an
obstruction of reasonable size being scooped up by them.
An individual who should be so untortunate as to fall
in front of one of these cars would almost certainly pass
under the fender and be crushed to death.  Fenders at-
tached to cars in this manner are a mockery.

P

Useless Fenders,

e

By reference to our Question and Ans-
wer Department, it will be seen that
some of our subscribers appear to have
suddenly made the discovery of their privilege to ask
questions and receive information through the pages of
Tug Evectricar. NEWS on any problems in electricity or
steam engincering with which they may find themselves
confronted. This should be gratifying to every reader,
as well as to the publisher. The more questions are
asked and answered, the more helpful the journal must
become to its subscribers, and the greater evidence to
the publisher that it is being widely and carefully read- -
a matter in which advertisers should also feel an interest.
We have daily evidence that the News is becoming
more widely known and appreciated by the classes in
whose interest it is published. There is no occasion
for the expressed hesitancy and apologies with which
some of the questions received are propounded.  Ques-
tions honestly propounded, and of a character to draw
forth information of u practically uscful character, are
cordially invited. It we except the man who * knows
itall,” we are all in the position of the pupil wha is
daily adding to his stock of knowledge, therefore, we
nced feel no hesitation about admitting our lack of
knowledge on certain subjects, with which, perhaps, we
have not hud the opportunity to become :icquainted.
Those who know the most are invariably ready to admit
what they don’t know, and to ask to be enlightened.
There is little hope of improvement for the man who
cither thinks he knows it all or is ashamed to ask for
the information he requires lest he should be thought
ignorant. So far as the readers of this journal are con-
cerned, it is only necessary that they should ask in order
to receive any information which it is in our power to
give.

Questions and
Answers.

The Montreal street Railway Co. have ordered a 35 kilowatt
direct connected motor-generator set from the Canadian General
Electric Co.

Mr. ¥, O. Blackwell, of New York, engineer of the General
Electric Power Co. was recently in Quebec in connection with the
proposed ciectne street raslway. Mr. Blackwell inspected the
works and machinery of the Montmorency Elcane Light Lom-
pwny.  The convtaucuen of the milway in accordance with the
present agreement, incdudes the taking mver of this plant. It as
s1d 1 be the inteation of the promoters to commence work about
the first of Apail.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

TORONTO NO 1,

Tue above Association no whold their meetings in the
new hall on Victoria street on the 1st and 3rd Wednes-
day in each month. The business transacted at their
last mecting was largely in connection with the taking
over of their new quarters. Arrangements have been
made for starting the new library; some donations have
already been received, while a number of manufacturing
firms have promised books and models which will make
the collection very valuable to the members of the Asso-
ciation. A letter containing the following has been sent
to probable contributors to the library :

“Toronto No. 1. is now entering upon its tenth year,
and having procured a new and suitable hall, propose
commemorating the event by starting a mechanical lib-
rary, and fitting the meeting room up with models and
drawings. Should you feel disposed to assist, in any
way, this very laudable object, an intimation to uny
member of the committee to that effect will be thank-
fully received, and promptly attended to.”

An eagineers' manual or pocket book is being pre-
pared by the Association, which will consist of valuable
tables and calculations relating to steam engineering.
It will be compiled from the works of the best authori-
ties, and is intended to supply engineers with casily
accessible and correct calculations upon which to work.

A committee has been appointed to act in conjunction
with a similur committee from the Ontario Association
with a view to secure a compulsory law from the gov-
ernment, for engineers operating steam plants. It is
not probable that any action will be taken by the gov-
ernment this session, owing to its close being near at
hand. It is hoped that at the next session a bill will be
brought in by the government which will ensure its suc-
cess. The bill, as proposed, will exempt all steam
engines under 15 horse power, and all persons running
plants at the time will be given a permit, thus retaining
their positions. The certificates of the Marine Engi-
neers’ Association, and the Ontario Association would
also be accepted.

BRANTFORD NO. 4.

Mr. Jos. Ogle, sccretary of Brantford No. 4 writes @
“We are in a very healthy condition; our meetings
are well attended and some very good questions brouyrht
forward and practically answered. The debate for our
last regular mecting was, ‘‘Cylinder Condensation—
Illustrations of Indicator Cards,” which occupied our
time fully to a late hour, having a various number of
select cards illustrated on the blackboard.”

: L.ONDON XNO 3.

London No. 3 has not been meeting with much suc-
cess since the opening of the new year. From lackh of
attendance mectings have not been held, and the mem-
bers have shown some indifference towards the Associas
tion. It is the hope of the officers that a revival in
interest will be shown hencetorth, in order that the
association may not be allowed to become extinct.

GUELPH Xo. 6.

The above Association held meetings on the first and
third Wednesdays of February, There was a good at-
tendance at each meeting, and onc candidate initiated
at the first mecting. On the 20th inst. Messrs. Ryan
and Gerry read papers on the care of boilers and the
keeping of the engine room.

CARLETON PLACE, NO. 16.

J. D. Armstrong, Sccretary, writes: *“Branch No. 16
has not been in a very prosperous state for the past year
but has been reorganized, and is now in a far better shape
than cver.  Although our numbers are small, we are en-
thusiastic and look forward at an carly date to forming
the nuclues of a library, also to invest in some models.
We have rooms over ourPresident’s place of business,and
we may say that for the first time in our existence we are
now on the way to becoming a successful society. We
meet during March and April every Saturday night, and
questions are given the members who purpose trying for
certificates, to be answered the following week, so that
if they gret a certificate they will have to work for it.
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A MOTOR-CYCLE CONTEST IN CANADA.

Tue letter published in our February number from
the pen of Mr. A. W. White, of London, Ont., relative
to a contest of motor-cycles in Canada, has been the
means of creating considerable interest in the matter.
No action has as yet been taken by the Industrial
Exhibition Association, but it is learned from the man-
ager that it is quite probable that a contest will be
arranged to take place during the coming exhibition,
The test would take place on the public highway, a part
of the agreement being that the contestants should
exhibit their vehicles in the ring on certain days.

As to the conditions under which the contest should
be conducted, we have received the following sugges-
tions ¢

Mr. G. H. Hewitt, President Duryca Motor Wagon
Company, Springfield, Mass. : The ‘¢ Cosmopolitan "
offers prizes for a competition in which the awards are
made upon points, such as speed, simplicity, durability
of construction, cost, safety, etc. To my mind it would
be manifestly absurd to award the first prize to the
carriage which should come in last, even if it stood all

THE DURVEA MOTOR CARRIAGE.

the other tests.  Either you must go into an exhaustive
examination of each carriage or you must cut off all
examination and let speed over a certain number of
miles of ordinary road determine the merit. I am
inclined to take up the idex of three trials and taking an
average as the result. As to the amount of prize
money, of course the more it is the more of an induce-
ment it will be for people who are working on new
designs to compete. A chance of getting a big prize
will cause a man to hurry up his ideas, and enlist capital
on his account. 1 presume you can get a good showing
for $3,000 in prizes, say : First prize $1,500: sccond
prize S1,000; third prize $500. We should be happy
to enter, if the rules are satisfactory.

Morris & Salom, Philadelphia, Pa.: The only sug-
gestions that we have to make in regard to the condi-
tions governing the race is that the trial should be based
on a service similar to that performed by horses at the
present time. There is nothing to be gained by a run
of 100 miles or more, which is mercly a tour de force.
Some tests should be seclected under the conditions
governing the usc of horses at the present time,
and they should be continued from day to day so that a
comparison can be made with such service. The ordi-
nary service of a horse does not amount to more than 23
miles per day, and as motor vchicles are intended to
replace horses this point should be carcfully kept in
view in making comparative tests.

H. Mueller Mfyr. Co., Decatur, L : We think it
advisable to make & maximum speed, say twelve miles
per hour, those making a faster average speed being
considered the same.  This would be quite fast enough,
as what we want is a practical carriage - -one for genvral
use, not for racing, one that will go at a goud speed,
have a strong pull at that speed, and be able to continue
the same speed throughout, taking into consideration
the kind of roads. Then cconomy of operation is the
next factor to consider, because the better the cconomy
the more practical the motor, and, besides, it would be
a very easy matter to construct a powerful motor when
the cconomy of fuel was left out of consideration.
Simplicity and compactness should be considered
togrether, as the motor might be compact, but be so
intricate that in order to repair a certain part it would
necessitate much unnccessary work to arrive at the
fractured part, which might be the same with adjust-
ment. Then, again, a motor might be simple in all of
its parts, but not compact. It would occupy too much
consideration to mention in detail all concerning the
different subjects to consider, but those mentioned we
consider first, besides there being vibration, odor, ease
of guiding, controlling of speed, variation, quick stop-
ping, etc. Why not make awards on the following
principle: Say you call speed 40 points, cconomy zo
points, ctc., making the total number of points that
each motor vehicle can receive 100 points.  Now, say
Mr. A. comes in first, you give him 4o points in speed,
you award him second in economy, which we will call
15 points, and then 5 points in simplicity and compact-
ness, 2 points in elegance of design, 2 points in guiding,
2 points in controlling of speed, and perhaps nothing in
remaining features.  Now, Mr. B. comes in second, and
you give him 33 points in speed, economy 20, simplicity
10, elegance of design 3, guiding 3, quick stop and
start 4, vibration 3, odor 3, the total of which is 83

' points, whereas Mr. As total was 66 points, which

would allow Mr. B. first prize for the most practical
carriage.

TRADE NOTES.

Mesars. Rhodes, Curey & Co. have completed fourteen elosed
cars for the Halifax steeet sailway,

J. G. Ficeld, of Tavistock, Ount., has purchased an alterniting
plant from the Canadian General Electric Co.

The Acadia Sugar Refining Co., Ltd., his ordered two 6o borse
power Robb-Armstrony engrines, for the Woodside and Nova
Scotia Refineries.

The Berdin and Waterlod Street Rinlway Company have placed
an order for additional G. E. 800 moters with the Canadian
General Electric Co.

The Petrolia Lyght, Heat and Power Co. bave secently put i o
complete condensing plant, indduding @ Goldie & McCalloch 123
h. p. boiler and a1 Northey condenser.

The Halifax Hluminating Co. are now wstalling the fiest of dheir
150 kilowatt monocycle alternators vecently ordered from the
Canadian General Electric Co.

The Standard Shirt Co., of Montreal, have purchised 2 100 b, p.
Wheelock engine with which to operate clectne motors i the
several departments of their factory.

The Royal Electric Co. have rented the vacant store on the
south of their premises on York street, Toronto, and by removingg
the partition wall, have doubied their office and show-room ae-
commodation, besides adding greatly to the aurmctiveness of
their establishment.

The Penberthy Injector Co., of Detroity Mich., and Windsor,
Ont., have lately issued an attractive catalogue relating to their
celebrated injectors_and other steim users” supplics. This cata-
logue contains much valuable information in the way of tables of
capacities and results, directions for dutermining size of injector
required, cte.

The Goldic & McCulloch Coo, of Galt, Ont., have recemly
sccured the right to manufacture fur Canada the Tdeal Natomate
Sclf-viling liuggh speed Snne.
to direct connedted work, such as the opecation of chiang ma-
chinery. We hope to be able to publish furthar datals of itus
cngine at an carly day.

Tlus empainc is espeaally adapted
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THE STEAM ENGINE INDICATOR AND ITS USES.
By Wi, Thoewon, GINBER MONTREAL WEST WaATRR
1T STATION,

(Continued feom January Number)

1T will be found an exceedingly mteresting and useful study to
compare and test the eapansion curve deawn by the indicator with
the theoretical curve that would be drawn if the steat was a per-
feet gras and expandimg i accordance with Marriontte’s laws for
the expansion and contraction of perfect gases, i, that the pres-
sure of steam expanded will be inversely proportional to the
space it oceupies.  Thuy, af once cubic foot of steam at 8o Ibs,
pressure s expanded to 2 cubic feet, or twice the space, then the
pressure will fitce to 4o thy,, or exactly half its original pressure,
owing to the space it occupied at 8o the, pressure having been
doubled. The pressure will thus fall proportionately to meet all
other degrees of expansion.

The engincer must, however, bear in mind that these pressures
st be dealt with as total or absolute pressues, that is, reckoned
from a perfect vacoum, and also that the clearance space tmust be
carcfully noted, and a line drawn on diagram representing an
amount of space on diagram e¢qual to same per cent. of space that
total area of clearance space bears to piston displacement. This is
made evident by the fact that when cul-off takes place piston will
only have moved a given distance or part of stroke, and that,
supposing eot-off 1o occur at Y stroke, then to get correct space
oceupiced by steam at any pressure at any poimt of stroke, clear-
ance space at end of stroke, together with arca of steam passages
must be taken into consideration, as all steam confined and bear-
n on piston mast have an effect on expansion curve, and when
piston reaches 15 stroke, space occupied by steam would not be
fairly represented by supposings space to have been doubled while
atea throygeh which piston has moved would be exactly doubled.
Clearance line on diagram will vary as to position with different
makes of engines, and can only be correctly ascertained by meas-
winy engine on which testis being made.  While steam confined
in clearance space does no actual work during live steam period,
Just as soon as cot-off takes place it has an cffiect on expansion
curve and raises terminal pressure as compared with  steany
eapanded from the admission line only.

The engineer will note that any irregularity or bad arrangement
of valves can be readily detected by the position of the various
lines, while defects, such as leaky valves or piston, can only be

ﬁ‘z b8 /l

LA, Atmospheri Line . B, Vacyum Jane, C, Clearance Line , 1D, Admiswion Line,

E, Steam Line ; F, Exjantion Curve ; G, Exhaust Line; H, Comprewion Cusve
1, lsothenmal Cunve (teat.)

detected by testimy and comparingg expansion curve, particularly
ifleak is o small one.

A theorctical eapansion cunve to conform with above theory
may be constructed by several geometneal methods, but probably
the following will be the most camily undematood by the average
enineer s—

The dingrmm as drawn by the indicator will have the atmos.

pheric line upon it as already described, and from this as a basis
draw in the line of no pressure or line of perfect vacuum.  To do
this, draw beneath the atmospheric line a line as far beneath it as
will represent the vacuum line on the same seale as the spring
used in the mdicator to draw the diagram.  The cearance line
must then be drawn in aceordance with rules already yiven.
Divide the length of the diagram into any number of equal parts
by vertical lines at right angles to the atmospheric lineg and com-
mencing at the clearance line as shown in Fig, 1.

Number the vertical lines as shown—10 being used in this in-
stance simply beeause it is a convenient number, but any number
would do 3 the more lines used the greater the degree of accuracy
obtained.

Decide which part of the diagram jts erpansion curve shal
coincide with, and touch the test curve 5 in example 1 have decid-
ed it shall be tine No, 9. Now find what pressure line 9 repre-
sents on the scale of the indicator spring—avhich in this case is 29
Ibs.—the line measuring 2g/40 of an inch and a go b, spring
having been used to draw the diagram.  Next multiply the pres-
sure thus obtained by the number of the line (9) and divide the
product by the number of each of the other lines in succession,
and quotient will in cach case be the pressures to be represented
by the lines.

For example, to find the pressure requiring to be shown on line
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8, we have that, (261,) divided by number of line (8) gives 32.6—
hence line 8 requires to be drawn high enough to represent a
pressure of 32.6 Ibs. above a perfect vacuum, or in this case
32.6/40 of an inch. Having carsied this out for all the lines from
10—2, draw in the test curve, which will touch the tops of all these
lines.

This curve, however, does not quite correctly represent the
cxpansion of steam, although grenerally used.  {t would do se if
the steam remained or was maintained at 2 uniform temperature
duniny the whole penod of expansion. It is thercfore called the
wothermal curve or curve of equal temperature.  But, in fact,
steam and all other elastic fluids fall in temperature during expan
sion and rise during compreasion, this change of temperature
slightly chianging and affecting the pressure.

A curve in which the combined effects of volume and resulting
temperatures is represented is called the adiabatic curve or curve
of no transmission since no heat is transmitted to or from the
fluid during the change of volume, its sensible temperature will
change according to a fixed ratio which will be the same for the
same fluid in all cases.

A fairly close approximation to the adiabatic cune, toenable the
engineer to form an idea of the difference between the two may
be produced by the following process.

Take a diagram similar t0 the one used in Fig. 1 and illustrated
as Fig. 2. Fix on a point for the coincidence of the two lines as
before as at A, where the total pressure is shown to be 27 lbs.
A in the former stance this point is chosen in order that the
curves will coincide.  Any other point might have been chosen
for the point of contact; but a point in that vicinity should gener-
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ally be chosen so that the result will show the amount of power
that should be obtained from existing terminals,

The point chosen in Fig, 2 is 3 inches from the clearance line,
and the volume of 27 Ihs. is 926—that ix, steam of that pressure
has 926 times the bulk of water from which it was evaporated.

If we divide the distance of A from the clearance line by 926
and multiply the quoticut by each of the volumes of the other
pressures indicated by similar Jines, the products will be the
respective lengths of the lines measured from the clearance line—
the desired curve passing and touching their extreme ends,
Thus, the quotient of the first or 27 1bs, pressure line, divided by
its volume (926) is .00323. This, multiplicd by 635, the volume of
the next pressure line (39,) gives 2,12 inches, the length of the line
to be drawn from the clearance line, and so on for all the rest
throughout the illustration.

The application of cithier of the above curves will show that
some dingrams are much tmore accurate than others,  As a gren-
eral rule those from large sized engines will be more correct than
from small ones, and those from high more correct than from low
speeds, and with cfficiently covered steam pipes and jacketed
cylinders to prevent condensation, a great improvement can be
effected.

The character of the imperfections in the expansion curve in
the illustration (Fig. 1) shown by the application of the test curve
is too high a terminal pressure for the point of cut-off~the first
part of the curve being fairly correct, nearly the. whole of the
inaccuracy occurring during the last half.  The usual and most
accepted explanation of this is, that the steam admitted during
the live steam period condenses somewhat, owing to its having to
impart a certain amount of licat to the walls of the cylinder to
raise it from the temperature retained from the exhaust steam,
and that this water of condensation re-evaporates during the latter
part of the stroke, when this water .f condensation is at a higher
temperature than the expanded steam, and thus increases the
pressure. A leaky admission valve or wet stecam may, however,
generally be looked for if the expansion curve rises much during
the latter part of stroke.

In sceking the causes that may produce a defective diagram,
the following should be remembered : The indicator must be kept
in perfect order, thoroughly clean and well lubricated, so that its
parts will move freely. The motion of the paper.drum should
record an exact copy on a reduced scale of the piston, and should
coincide with it at every point of the stroke.

The pipes from the indicator to the cylinder must be large
enough to give a free and full admission and pressure of steam,
and care must be taken that the water of condensation does not
obstruct or enter the indicator.

The metallic point or pencil should be held to the card with just
sufficient force to make a fine clear line,

The diagram should be the exact length of the atmospheric
linc; any difference in this respect shows poor adjustment in some
part or unequal tension of cord.

A fall in the steam line could arise from too small a steam pipe.
This can be tested by taking a diagram from the steam chest.
The same fault could also occur from too small a steam port or
an obstructed passagc, such as partial closing of admission valve,
also by steam leaking past piston and passing to atmospherc
unutilized. .

An expansion curve that is higher than it should be could arise
from a lcaky valve on the steam side letting steam in from the
steam chest after cut-off had taken place; in this case the Jeak
will naturally become larger as the steam expands and pressure
on piston side of valve reduces, consequently terminal pressure
will be more or less out of proportion.

An cxpansion curve that is lower than it should be may be
caused by a leaky piston, by a valve that leaks on the exhaust
side, but not on the steam side; or if the exhaust valve is separate
from the admission valve, it may leak while the steam valve is
tight, thus lowering the terminal pressure. It may also be caused
by the cylinder becoming unduly cooled, as from water being
allowed to accumulate in a steam jacket 3 this will particularly
affect the curve duning the carliest stages of expansion or even
during admission.

Ax already explained there are many defects in the adjustment
of the valve gear that will be clzarly shown by the indicator dia-
gam. But, it should be borne in mind that there are possible
defects which the indicator will not show. For instance, a steam
valve and the engine piston may both leak to an equal amount §
as a result the expansion curve may not show the leak, while, as
a matter of fact, loss is occurring from this source,

Insufficient valve lead, or in other words the adwmission valdve
opening too slow or late, would be shown by the piston moving a
certain portion of the stroke before the steam line attained it
greatest height,  In this case the admission line, instead of vising
vertically as shown in illusteations, woukl be at an angle o the
right showing that the piston and consequently the indicator
drutn bad moved o certain distance of the stroke before the valve
was wide open and full pressure of steam admitted.

Exclusive lead is shown in Fig, 3 by the loop at A, where the
compression curve extends up to the steam tine and the lead
carries the admission line above it owing to the eagine piston
moving against the incoming steam.

Fg. 3

To mark in the theoretical compression curve, that is the curve
that would be formed hy the compression of the steam vemaining
in the eylinder after the exhaust valve had closed and previous to
the opening of the admission valve, the vacuum line and clearance
line must be deawn in as before.  In Fig. 3 compression come
mences at B, and at that time the space filled with steam is
represented by the distance from B to the clearance line €. The
pressure above vacuum of the steam remaining in the cvlinder
when compression began is shown by dotted line. Supp‘;sc the
piston to have moved from point B to line 2, which is half the
distance from the clearance line, of line 1, and as the compressed
steam now occupics only one-half its former space, therefore the
steam pressure will be doubled and line 2 requires to be drawn
twice the length of line 1.

Line 2 is now the starting point for getting the next ordinate
and 3 must be marked midway between 2 and the clearance line
and twice ax high as line 2, as it is obvious that at line 3 the
steam will occupy only half the space it did at 2 and one-quarter
of the space at 1, hence pressure is increased proportionately.
Line 4 iy drawn midway between 3 and the cleamnce line as
before. Through the tops of these lines dreaw the theoretical
compression curve as shown by the dotted line.

To find amount of steam actually saved by compression, con-
sider the compression curve only beginning at the poimt of the
diagram where compression actually began, and ending where
the compression curve joins the admission line, the horizontal
distance between these two representing the length of the
cylinder bore actually filled by compressed steam.

———

It is stated that in a few weeks the Edison Electsic uminating
Company of New York will have in operation at one of their sta.
tions two 300 h.p. De Laval steam turbines with atigehed dynamos,
These turbines were built by the Maison Breguet, Paris, and are
now on their way to America.  They were ordered under guir
antee to comply with the following specifications : cach 300 hap,
turbine is to drive two Desroziers dynamos, cach of 133 hep.
capacity. The turhine shaft is to run at 13,000 revolutions, driv.
ing at a speed of 1,300 revolutions hy means of helical wrearing,
two dynamo shafts simated on cither side of the turbine shafi.
Each dynamo is to be capable of generating continuously without
undue heating 770 amperes at 130 volts or 625 amperes at 6o
volts.
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ELECTRICAL DEVELOPMENTS AT
MONTREAL.

Tue electric light situation in Montreal, as well as in
Toronto, is at present at an interesting stage. The
compuny formed some time ago, for the purpose of
utilizing the water power of the Luchine Rapids, have
been encrgetically pushing forward their enterprise, and
maturing plans for the disposal of the clectrical energy
which will be generated from the works now in process
of construction at Lachine.

It is understood that the company have bought up
the lighting privileges of Westmount and several of the
other suburban municipalities of Montreal, as well as
the franchise of the Standard Electric Lighting Co.,
which is said to carry with it the right to do clectric
lighting within the city of Montreal.  Under this latter
franchise, the compuny propose to compete for the
lighting and power business of the city of Montreal.
They have already constructed poles and wires to a
point about a mile within the city limits, but here their
operations have had to be suspended for a time at least,
owing to legal action brought against them by the
Royal Electric Co.

The Royal Company, it is understood, will endeavor
to prove that the franchise under which the company
are preceding, does not give them the right to do busi-
ness insid2 the city, and the courts are now considering
an application for an injunction to restrain the new
company from proceeding further with their enterprise
so far as city business is concerncd.

It is claimed that the Lachine Power Co. will bein a
position to supply current at i greatly reduced rate as
compared with the prices that are now being charged
for lighting and power in the city of Montreal.

It will be remembered that sceveral years ago the
Royal Electric Co. purchased the water power at
Chambly, across the river from Montreal, and about six
miles distant from the city. The intention of the com-
pany scemed then to be to utilize as quickly as possible
this water power. It is therefore somewhat surprising
that nothing has been done in this direction, while a
competitor has in the meantime secured the control of a
greater water power, and one which is more conven-
iently situated. No doubt the fact that the Royal Com-
pany would have been obliged to bring the current
across the St. Lawrence, through a sub-marine cable,
which would be subject to the destroying action of frost
and ice, at a point where an ice jam is a yearly occur-
rence, had something to do with the fact that no at-
tempt has been made to utilize the power from this
source. On the other hand the company are under-
stood to be remodelling from top to bottom their eclec-
tric lighting station, thus putting themselves in a posi-
tion to meet any competition which may arise.

The following particulars of the works now in course
of construction at the Lachine Rapids, under the direc-
tion of Mr. W. Mcl.ea Walbank, C. E.,, and R. E. T.
Pringle, M. E., by Messrs. Davis & Sons, contractors,
of Ottawa, with the aid of 300 workmen, will show the
magnitude of the undertaking :—

Along the north shore of the river within 1,000 feet of
it, 2,500 soundings have been made, which have shown
that to overcome the freczing of the shallow water
250,000 cubic yards of shale rock will have to be taken
out to deepen the water.  When this is done an artificial
canal will be made by building a wall 4,500 feet long
and 20 feet wide, 8oo feet from shore. 3,000 feet of
this wall is to be built of crib work, filled with masonry
and concrete, the rest of the wall, 1,500 feet, at the
head of the head race, is to be submerged, coning
within a foot of the surface of the water and built of cut
stone to act as an ice breaker. Across the canal is
being built a dam to raise the water g!4 feet above
the tail race, the canal wall being at its highest to keep
floating objects from the wheels.

In this dam are to be pluced 66 upright cylindrical
gate turbine wheels to give 123 h. p. under 8 feet head,
to realize 807 useful effect.  Each wheel is placed be-
tween two stone piers.  On this dam will be built three
power houses, connected by galvanized iron sheds, the
sheds covering the wheels. Each generator will be of

the capucity of 750 h. p., having connected to it six
wheels. Each power house will contain four such
generators.  All the gencrators will be connected to one
switch-board, and the power will be carried under high
voltage to Montrexrl, where by rotary transformers it
will be reduced to the required voltage for power by
day and power and light at night. The plant is to be
completed and in full running order before the close of
the present year.

The provisional board of directors of the company are
as follows : G. B. Burland, Montreal and Ottawa ; W,
McLea Walbank, C. E., Montreal ; Thos. Pringle, M,
E., Montreal ; Alderman Peter Lyall, contractor, Mon.
treal, Samuel Carsley, merchant, Montreal ; 1. Kirk
Green, merchant, Montreal; Hugh Graham, of the
¢ Star,” Montreal.

The capital of the company has been placed at
$1,000,000, $500,000 of which is for szle. Debentures
will be issued at 4447/,

DIRECT CONNECTED PUMPING SET.

AN interesting example of the prompt application for
the alternating motor in directions which have not up
to the present afforded much field for electric power
service is presented by the pumping set illustrated here.
with, which has recently been installed by the Mattawa
Electric Light & Power Company, at Mattawa, Ont.
This unit which presents the double advantage for the
service of being particularly compact and so simple in
operation as to require no attendance whatever, consists
of a 5 horse power Canadian General Electric induction

Direct CONNECTED PUMPING SET.

motor geared to a Gould triplex pump, current for the
motor being obtained from the Mgzttawa Company's
monocyclic circuit. The work to be done is the filling
of the C. P. R. water tank, capacity 30,000 gallons,
formerly supplied by a steam pumping outfit, the length
of the pipe (4") being 2,129 feet, and the lift from the
water to top of tank boing g6 feet. The motor pumping
set has now been in operation for several weeks and has
given the most perfect satisfaction. The only attention
required at present is to start and stop the motor, but
it is intended to do away with the necessity for even
this small amount of attendance by having the motor
started and stopped by the operation of a float in the tank.

The enterprise of the Mattawa Electric Light and
Power Company in opening up what we believe to be
an entirely new field for clectric power, will, no doubt,
be followed by ot - r and older stations.
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THE APPLICATION OF OHM'S LAW.*

By W, Nomos,

IT has become necessary for engineers to have o knowledge of
clectricity and the application of the same. I am  therefore
prompted to take a step towards making that subject to have a
more prominent place in the engincers” lodge room. [t is with
much pleasure that 1 will try to lustrate a few inportant points
that will be of much use to beyginners,

Whenever we require to make any caleulations upon the current
that will flow from any kind of clectrical supply through an ordin-
ary conductor, we must have some law by which to be guided.
Professor Ohar has Iaid down a law which is known as Ohm's
Law, and reads as follows :

Current in Awperes = Flectrical motive forve in voha,
Redistayce in ohims.

For instance, one volt will force one ampere through o resiste
ance of one ohin,

100 feet of No. 10 B, & 8. copper wire, which will conduct about
98 per cent. of the current, has a resistance of one ohm. So if
the current in amperes is equal to the electromotive force divided
by the resistance in ohmy, then the rosistance in ohms will be
equal to the electromotive force divided by the current in amperes,
and the electromotive foree will be equal to the current in amperes
multiplicd by the resistance in ohmsy, and is represented in the
following manner :

P - E Y o 0
= R—T:-' E=CxR.

It can be plainly seen that if any two of the above clements are
known, it is an easy matter to find the mmainmg one,

The figures 2, 8, and 4 always stand for C, E, and R, respect.
ively.  In order to illustrate the use of Ohm's L,.v more plainly,
we will suppose we have a simple primary coll ¢ battery with an
E. M. F. of 2 volts, leaving a resistance within itself of 3 ohm;
then, according to the formulaC:-{;—, we have 2 volts divided by
54 an ohm, cquals § amperes, thus:

ohme\2.0vf 4 2.
s )” (4

If we had found that we had 4 amperes of current and 2 volts
pressure, we would have had 2 volts divided by 4 amperes, equals
34 ohm resistance

4):.:(.5 orRu —E—

Let us now form a number of these cells together, thus forming
a battery. Say we use § cells and connect them in series as
shownn Fig. 1. By this means we get the effect of all the cells

! t' 1”1
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together, for the voltage will build up according to the number of
cells that there are cells in series, although the amperage remains
the same as in one cell, because each cell has a definite and
determined resistance which increases as there are cells in series,
and will only permit the same amount of currett 1o pass through
it as it will deliver itself. But each adjoining cell belps to build
up voltage ; therefore we have a pressure of 10 volts and 4 am.
peres from this battery. .

Onc ampere flowing under a pressure of one volt is equal to one
watt, which is the mechanical work performed and is the unit of a
horse power ; for 1,000 Watts constantly delivered to an clectric
motor will make it deliver one horse power, and as we have 10
volts, then the 10 volts multiplied by 4 amperes cquals 40 watts,
indicating the amount of work this battery will perform.

Let us now connect these § cells in another manner, as’‘shown
in Fig. 2. With all the positive poles conaected together and all

50905,

the negative poles connected together, this is known as the
multiple connection, which causes the battery to deliver the cur
rent just the opposite 1o the series conncction. For, instead of
the voltage increasing it remains the same as in one cell, while
the amperage builds up in proportion to the number of cclis in
multiple.  We have these 5 cells each delivering 4 amperes, and
the voltage on the mains is but 23 then 4 amperes multiplied by
the § cells equals 20 amperes, and 20 amperes multiplied by
2 volts equals 4o watts ; 5o it will be plainly seen that the wor
performed by these two batterics, Nos. 1 and 2, is Just the same,
although the current is different.

We will now take the same two batterics and connect them
both together, making a compound connection as shown in Fig. 3,
which is kaown as the multiple scrics; for each pair_of colls is
connected in series, with their positive poles of cach pair connect

*Paper read at regular meeting of Hamilion No.2,C. A S. E.

ed to one wire, and all the negative poles likewise, so that from
cach pair of cells in series we bave § amperes and 3 volty, and ax
there are § pairs of cells in the battery, we have § amperes multi.
plied by § paims of cells, which gives us 20 amperes, which,
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multiplied by 4 volts equals 8o watts, showing that the mechanical
work that this battery will perform is equal to both the first
batteries,

We will take still another form of battery, known as the series
multiple, as shown in Fig, 4, using the same nuinber of cells as in

the last battery, cach pair of cells being in multiple, thus acting
as one large cell, so we would have the same as g large cells in
the battery placed in series to cach other,  In this case we would
have the same number of volts from each pair as from one small
celly but twice the number of amperes, which would be 8 3 and as
cach pair of cells are in series, we would have two volts multiplied
by 5, equals 10 volts, because when each pair of cells are in
series with each ather, the voltage increases, but the amperage
remains the same as if there was only one cell.  Then by multi-
plying the 10 volis by the 8 amperes we have 10 x 8=80 watts,
showing that the mechunical work which this battery is able to
perform is the same as with the last form of battery, the scries
multiple, although the voltage and amperage were both different.

Quite a number of other connections can be made to suit the
work the battery is required to perform.  Eor instance, we have
§ cells each delivering 2 amperes and 2 volts, and when connected
in series would be equal to 10 volts and two amperes, and as the
resistance in ohms is equal to the E. M. F. = by corrent.in am-

peres, or R= r—, then 10+ 2=35 ohms which would be the resist-

ance of the battery itself and the resistance in the line wire and
bell, etc., should be about the same.  So in this case the current
in amperes would be equal to the clectromotive force divided by
the resistance of the battery and line wire, ctc., added together,

or C=R+R' thus 10+ 10=1 ampere.
Now, the watt is the unit of a horse power of the work per-

formed, and the current in amperes multiplied by the clectro-
motive force equals the number of watts; then C x E = W,
W .
R=—(—:— and C=-=-. Supposing we have a 16 candle power
lamp taking 3.1 watts per c.p., with 100 volts, how would we find
the amperage as well as the resistance of the lamp?  The lamp
i8 16 c.p., watts 3.7 per c.p., then 16 x 3.1 239.6, or say 50 wans
and the current in amperes is equal to the watts divided by the
elcctromotive force, or C= -;~. It would therefore be 50 watts

divided by 100 volts= 3 as the amperage of the lamp, and the
resistance being cqual to the clectromotive force divided by the
current in ampercs, it would be 100 volts divided by % ampere=
200 ohms as the resistance of the lamps, thus :

‘ «$\1000f 390 ohins.

10
. oo
So theC= ;i because 100 -+ by 200= ¥4 ampere, and C x E= W

because 4 ampere x by 100 volts equals 50 watts.

Nature states that an ingenious system of purifying atmasphere
and regulating temperature is in operation for the switchboard
room of the Chicago Tclephone Company, where dust formerly in-
terfered scriously with the connections on the switchboard. The
air for the room is forced through a chamber, where it is thoroughly
sprayed, then passed through rapidly rotating spiral coils, which
strip it of superfluous moisture, and afterwards through i chamber
kept at nearly uniform temperature by the use of ice or heating
apparaius, as may be required.  Access to the switchboard room
is through an ante-chamber, and the temperature of the room itself
shows u variation of not more than two degrees in a month.
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ELEGTRIC RARILWAY DEPARTMENT.

THE BERLIN AND WATERLOO ELECTRIC
RAILWAY.

Tins road, which last year was clectrically equipped,
has recently undergone a change of ownership. The
controlling interest has passed from the hands of Mrs.
Burt, of New York, to Messrs. W, H. and E. C.
Breithaupt, of Berline  Mr. T, M. Burt and Mr. T. E.
MeLellan will be retained in their present positions in
the management, though Mr, E. Carl Breithaupt is the
President of the Company with gencral oversight.  The
following are the directors :--T. M. Burt, T. E. Mec-
Lellan, A. Millar, G. Bruce and E. C. Breithaupt.

The charter of the Grand Valley Railway, of which
E. C. Breithaupt is President, is virtually held by the
same partics who now own the Berlin and Waterloo
roid.  They therefore have a strong interest in
bringing that scheme into life,

Mr. E. C. Breithaupt, the new President of the Berlin
and Waterloo road, is recognized as being one of the
most thoroughly educated electricians in Canada.  This
fuct, together with his financial interest in the enterprise,
is o gruarantes that the road will be equipped and oper-
ated in the most approved manner.

SPARKS.,

Seventeen open motor cars are now 1 course of construction
for the Toronto Street Raitway Company.

Contracts are now being let for the construction of an additional
mle of the Guelph Electric railway, which will be completed by
the 24th of May.

A Campbellford capitalist is investigating the prospects for the
successful operation of an electric railway from Campbellford to
Norwoaod, Om.

The Ottawa Electric Railway will this summer be extended to
Brittima,  The route has been surveyed, and the line will be in
operation by the st of July.

The town council of Perth, Ontariv, will be asked to grant a
bonus 0f $5,000 towards the proposed clectric railway between
Perth dand Lanark.

The plant and charter of the Victoria Electric Railway and
Light Co., Victoria, B.C., will be offered for sale by public auc-
tion in that city on the 11th of April.

The Railway Committee of the Dominion Government have
passed a il to imcorporate the Huron & Ontario Railway Com-
pany, which proposes to build an electric railway.

The management of the Hanulton and Dundas Railway Com-
pany will shortly subunt a proposition to the city council of Ham.
ilton for the conversion of the road to an electric line.

The Port Dalhousic, St. Catharines and Thorold Electric Rail-
way Co. has decided to build cight miles of overhead construction
and two miles of teack as soon as the weather will permiit in the
spring.

The Cornwall Street Railway Company, Cornwall, Ont, are
applying for incorporation, with a capital stock of $150,000, 20
operate an clectsio street mailway in that town and to distribute
clectricity.

The construction of an clectric ruilway between Parry Sound
and Abmic Harbor, Oat., is one of the probabilities of the near
future.  The distance is thirty miles and the cost of construction
i~ placed at $150,000. .

Mr WL S, Adams proposes 10 build an clectric railway from
Derwin, on the C.P.R,, to Winnipeyr river, a distance of twelve
milese  The water power on the river will be utilized for supplying
clectneity for the line.

At the annual mecting of the Hamilton Street Railway Com-
pany the following dicectors were elected: R, E. Charlton (presi-
dent), Gewo. E. Tuckett, E, Martin, Q.C., W. Gibson, M.1,, J. B
Grftith, William Harris and F. W, Feanuan.

The town council of Lachine, Que.,, has adopted a by-law
seeanting the Montreal Park & Island Railway running privileges
n the 1own, with excaption from taxation, for thirty years, It
is contemplated 1o build this line this spring, and to extend the
Qutremont line to St Laurent.

Ry the agrreement entered between the town of Brockville and
the clectnic street railway company, the company is to have a
twenty yeans’ franchive, and is authorized to construct a single
track iron street raifway.  Construction must be commenced
before Qctaber 7 next, and oune mile completed within a year
from that date.

7

The new Board of Directors of the Hamilton Radial Ruilway
Co. is ax follows: Rev. Dr. Burns, president: A, McRay, M.b,,
vicespresident 5 J. Do Andrews, secretary ;s W. G. Lumsden,
treasurer.  James Masson, M. P., Owen Sound § F. A. Carpenter,
A. H, McKcown, E, P. Powell, London, Ont.s J. F. Smith, Thos.
Ramsay and R, McKay,

A report has been current that the Hamilton Street Railway
Company will make application to have the percentage of gros«
earnings of the system which iy paid to the city remitted, owing
to a large reduction in dividends, The increase in business an-
ticipated as a result of the conversion of the line into an electric
road has only partially materialized,

The city council of New Westininster, B.C., has reccived a
communication from Mr. J. Buntzen, sceretary of the Consolidated
Railway and Light Co., offering to build an electric railway from
Waestiminster to Steveston, with a branch to Sapperton, and to
locate the centeal oftices and repair shops in New Westminster.
A bonus of $50,000 ix asked from the city.

Albert Phenis, of New York ; Lucius S, Qille, M. D., George

E. Patterson, J. S. Campbell, of St. Catharines, and Heunry A,
King, Toronto, have petitioned for a bill to incorporate the
Lincoln Radial Electric Railway Company, with power to take
over the powers of the Lincoln Street Railway and Traction
Company, and to extend the line to Toronto.
« Mr. T. W. Lester, president of the Hamilton, Grimsby and
Beamsville Railway, states that, notwithstanding the opposition
of the Grimsby Council to granting right of way to Beamsville on
reasonable terms, the clectric road will be extended to Grimsby
Park b{ a new route, independent of the Grimsby Council, and
cars will probably be running by 1st July next.

The clectric street railway was started in the city of Halifax
about the middle of February, The initial trip proved quite suc-
cessful, and was taken charge of by Mr, Norman Ross, E.E.,
representing the Canadian General Electric Co. The cars are
cquipped with C,G.E. 800 motors and parallel controllers. The
Train company is installing two large C.G.E. dynamos of mono-
cyclic type, having a combined capacity of 6,000 lights. The
generators are operated by a 3oo h.p. Robb-Armstrong compound
engine.

The bill to incorporate the Canadian Electric Railway and
Power Company, which proposes to build an electric line from
Windsor to Montreal, with branches of not more than 25 miles
radius, came before the Railway Committee of the Dominion Par-
liament on the 26th of February., The promoters are Messrs.
Castle Smith, London, Eng.; J. K. Osborne, T. M. Jones, C. W.
Beardmore, W. H, Cawthra and Edmund Bristol, of Toronto,
and E. F. Fauquicr, of Ottawa. The application. was opposed
by the Grand Trunk and C.P.R. authorities. The measure was
allowed to stand over for further consideration,

The supper recently tendered to the employees of the London
Street Railway by the efficient manager, Mr. C. E. A, Carr, was
one which will be remembered with pleasure by those present.
The gathering numbered about 85, and included the office staff,
motormen, conductors, power house employves and superintend-
ents, The manager sat at the head of the table, accompanied
by Mry. Carr. The sprend was an excellent one, and after full
justice had been done, a toast list was introduced, Mr. Currie,
sccretary, and Mr. De Harte, superintendent, responding to the
toast of the ¢ London Street Railway Company,” and Mr. Carr
to that of the *‘ Manager of the Company.” The toasts of the
various departments were heartily received, and the pleasure of
the occasion was greatly added to by songs by Mrs. Carr, Mr.
Currie and Mr. Birmingham,

Me. C. A C. Pew, of St. Catharines, is promoting an extensive
clectric railway enterprise across the north-western portion of
Ontario, from Port Perry to Lake Huron, It passes through the
countics of Ontario, York, Simcoe, Cardwell, Grey and Bruce,
and will touch at the towns of Newmarket, Bradford, Beeton,
Shelburne, Priceville, Durham, Hanover, Walkerton, Meaford,
Owen Sound, Southampton, Kincardine, Teeswater, Wingham
and Goderich. Al these places are now served by paraliel lines
of steam railways, radiating mostly from Toronto, and which ne-
cessitates, on the part of travellers, the making of long round-
about journeys to yo from any of the points named to another.
The proposed clectric road is therefore intended to promote a
a great rublic convenience, and is in conscquence meeting with a
very eathusiastic support alialongits route. It crossesthe G.T.R.
and C.P.R. at scveral points, and will in a measure serve asa
feader for both roads.  The part of the country it passes through
is fertile and prosperous, and much in need of railway accommo-
dation in the direction proposed. Large meetings in favor of the
project have been held at all the towns named, at which money
for preliminary expenses was freely subscribed,  Parliament will
be asked at its present session for a charter, which, when ob-
tained, will be passed overto a New York company, which pro-
poses to build and equip the road without asking cither the gov-
cmment or municipalities for a bonus. The road is sure of an
extensive traffic, and can scarcely fail to return Iargre eamings to
its owners.  An abundance of water power exists along the route.
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. RECENT CANADIAN PATENTS.

Yatents have recently been granted in Cinada for the following
clectrical and steam engineeringg devices @

APPARATUS FOR GENERATING ACKTVLENE Gas,

Patentee: T L. Willson, New York, N. Y., pateated sth
November, 18953 6 years,

Claim.~—The combination to form a gaserenerating apparatus
of a gas wenerator consisting of a chamber havimg a receptable
for carbide, o gas outlet fiom the upper part of the generator, a
water inlet to the lower part thereof, and a source of water con-
nected with said inlet under pressure suflicient to raise it above
the level vf the carbide, the whole adapted for automatic opera-
tion controlled by the relative pressures of the water and the
generated gas, so that the water, afier reaching the carbide is
forced out of contact therewith whenever the gas is generated
enough faster than it is consumed to raise its pressure above that
of the water.

- _i_z

TELEPHONE SYSTEM,

Patentee: A. C. Brown, Lewisham, Eng., patented 2nd No-
vember, 1895 ; 6 years,

Claim.—In a telephone receiver the arrangénmient and  combi-
nation of a central or cylindrical casing or ring seating with ear
picce and with two diaphragms both adapted to be simultancously
vibrated in opposite directions to or from each other, and polarized
by magnets. In a telephone receiver having two diaphragms
cinmped onto a cylindrical seating, the use for polarizing such
diaphragms or cores of asplit steel tube such as S, encircling the
coils as above described, or for the same purpose of magnets ar-
ranged or adapted to operate substantially as above described
and illustrated,

«

3
L 3
o e

ELECTRIC RAUAVAY SYSTEM.

datentee:  Canadian General Electric Co,, Toronto, Oat.,
patented 18th November, 1895 ; 6 years,

Clam,—In an electric milway system, the combination with a
vehicle electrically propelled, of means for stopping and starting
said vehicle at definite points, consisting of a series of conductor
sections located near such points and making connection with the
vehicle, and a storage battery, having connections from points of
different effective potential to the various sections, the potential
decreasing from each end section toward the middle.  In anelec-
tric railway system, the linc or supply motor, a series of section
conductorsconnected to said hine through resistant or equivatentde-
vices for lowering the cffective electro-motive force of said sec-
tions from that of the line i a successive and graduated manner.

T
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ELECTRIC MOTOR.

Patentee : Charles Riordan, of Toronto, Ont., patented 18th
November, 18935 ; 6 yeans. . i .
Claim.—In an clectric motor the combination with the exterior

ficld magnets, of a hollow eylindrical armature comprised of wire
loops suitably supported and secured to the main shaft of the
motor and a solid core located within the armature magnetically
insulated from and loose on the shaft and provided with recesses
in its periphery between the ends of the cores of the ficld magnets
whereby the lines of force maintain such core from rotating or the
shaft, the armature supported on dises and comprised of & series
of loops substantially rectangular, arranged in scts abutting cach
other, the sides of lfnc loops of cach set being arc-shaped, and
each side being areanged to fit bencath the side of the adjacent |
loop of thie set, so as to form a complete eylinder of double layer
arc-shaped wire sides, the ends of the wire of each loop beiny
conticcted to correspodingg sections in the commutator.

R R

N
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LEVER FOR TURNING STEAM ENGINES OFF THEIR DEAD CONTRES.

Patentee : Johun Donnelly, St. Henri, Que s patented 2and De-
cember, 1895 ; 6 years,

Claim.—On a lever for tuming steam engines off theiv dead
centres the combination of a lever A, having cross picces b and
a', two picces a' and &', provided with the rings D and D', holding
the ones E, to which is secured the levers ¢ and ', of the grap.
ples G, with a suitable stand C', and socket bar a%

MuLTIirLE SWiTCH BOARD #OR TELEPHONE EXCHANGES,

Patenfee s The Bell Telephone Company of Canada, Montreal,
assignec of C. E, Scribner ; patented 5th December, 18955 6 years.

Claim.—The combination with an annunciator having an clec-
tro-magnet, a pivoted armature therefor, an indicator and meche
anism is connected with said armature and indicator adapted to
actuate the indicator when the armature is vibrated between its
extreme positions, of a circuit containing a source of pulsating
currents, a source of continuous current and means for connecting
said source of continuous current with the circuit, wherehy the
actuation of the indicator by ipuhs:uing currents may be presented
by connecting the source of continuous current with the said
circuit. In an annunciator in a ground branch having an
electro-magnet, a  pivoted armature therefor, an indicator
and a catch-arm carried by said armature having alternate
teeth adapted to enpgage with and retain  said indicator
when the armature is m cither of its extreme  positions,
but to rclease the same when the armature is  vibrated,
a connecting plug for insertion into any spring jack, having con-
tact-preces arranged to register with the corresponding contaat-
pieces of a spring jack, a conducting circuit joining the different
contact-pieces of a plug, mcluding a clearing-out annunaator, o
source of current adapted to actuate said clearing-out annunciator.

FARE REGISTER.
Patentee: The St. Louis Register Co., St. Louis, U, S, AL

patented gth December, 18935 5 6 yeans.
Claim.— The combination with the trip register, the permanent
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register and menns for celeasing the trip-register, and for lm‘!(ing
the permanent register agamst mevement while the tripsregister
s released, of a motor for retuming the tip-repister to zero and
means for actuating registers step by step and for unlocking the
permanent register against movement while the triperegister is
released.  Fhe combimation with the registers and the fue indi-
catinge signal 1 of an aem for moving it in one direction, a
longitudinally yivlding pin for holdiag it in such pasition, and an
ascillating paw! for depressing the pin to release the signal,

/.,

AL

Fare Box.

atentee : Jo He Coleman, Tottesham, Ont. i patented 1oth
December, 18953 6 years,

Claim. -In a fare box, one or more needles arranged to permit
of the insertion of fates into the box and automatically arcanged
10 resist their withdrawal when the box is in & normal position.
in a Gre box, a concave and a rotatable toothed drum between
which the fures pass, with needles having weighted tails to retain
the points of the needles in the path of fares passing between the
concave and the dium.

SPARKS.

The Bear River, N. 8., Electric Co. have decided  to extend
their lighting system to Dighby.

A franchise has been given to the Belleville Electeic Company
to construct an electric railway between Belleville and outlying
villagzes,

. Kueehtel, of Hanover, has stasted ap his first 10 he . induc-
tion motor operating from the monocyelic circuit. The operation
of the motor is so ~.|li\f':u'lor?' that Mr. Kucchitel looks for a con-
siderable power business in Hanover,

Mr. James Milue, lecturer in Electricity at the Toromo Tech-
nical Schuol, held a preliminary examination for the class on the
27t of February,  Athougrh only a small number of studenty
were present, the results were very satisfactory.

n the ¢ity of Montreal many ex-telegraph operitors hold  posi-
tions of trust and responsibility. Amongg those ay be mentioned:
Sir William Van Horne, president Canadinn Pacific Railway 3 Mr.
Charles WL Hays, general managzer, and Mr. Geo. B. Reeves,
general traflic manager Geand Trunk Railway ; M. . Stephen-
son, general superintendent Guand Trunk Railway; Mr. ). Bryce,
superintendent Canadian Express Co., and Me. W, MacKenzie,
stock broker. .

l

A bonus of $10,000 for an clectric railway between Perth and
Lanark has been granted by the fast named town.

Joseph Barrett desires to secure a franchise from the city of
Toronto to distribute light, heat and power,

Mesars, James Oglivy & Sony, Montreal, are installing a 5§
kdowatt and a 12 klowatt C. G. E. multipolar machine for
isulated lighting,

Mr. T, L. Wilson, of Caleium Carbide fame, is reported to have
purchased power sites at St. Catherines, Ont., with the intention of
locating his Canadian works there.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUPACTURES AND HAS FOR SALK RVERY DRSCRIPTION OP

TELEPHONIC o ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.
¢ Public Buildings, Hotels

Will furnish tenders for supplying Wareh
and Dwellings with

PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL, ROOM AND
FIRE CALL BELLS., ELECTRIC BELLS, PUSH
e oo BUTTONS,ETC. . .. .. . ...

Will also furnish tenders to Cities, Towns and Villages for FIRK ALARM
AND PoLick PATROL SYSTEMS,

Catalogues will be furnished on application.

“§  SALES DEPARTMENT:

MONTREAL:

Bell Telephone Building,
367 Aqueduct Street.

TORONTO:
Bell Telephone Building,
37 Temperance Street.

HAMILTON :

Bell Telephone Building,
* Hughson Street.

OTTAWA ;
Hell Telephone Building,
Queen Street,

QUEBREC:
Bell Telephone Building.
St. John and Pulace Streels,

WINNIPEG:
Forrest Block, Main Street,

Me. WL L. Gilehrist recently delivered
lecture at Victoria, B.C., on ** Magnetism
and Blectricity.™

The capital stock of the Toronto Electric
Lagght Company, Limited, hits been increas-
ed from $500,000 to §2,000,000,

The oftices of the Kingston Light, Heat
and Power Co. have been enlarged and
cquipped with madern appliances.

The Montmorency Electrie Power Come
pany, Quebec, are negotinting with the
town of Levis to furnish 30 horse power for
pumping appasatus and clectricity suflicient
}or 8o arc and 2,000 incandescent kunps.

At the amnoal meeting of the Portage I
Prairie Electric Light Company, Mesas. T,
B, Millar, Judie Ryvan, Hon, R. Wataon,
Sauth Cattes and Mr. Blake were clected
directors, The report presented showed
asatisfactory year's business,

The Citizens' Light & Power Company,
of Moatreal, held its annual meeting early
in February.,  Maror Wilson.Swith was
clected president, Meo W.o Melea Wal-
bank, vicesprosident and managing  dire
ector, and Mr, R B, Hutcheson, secretary.
The report showed that in the last month
the company had obtained 25 new custom-
e at meter e, and 13 customers at flat
rate. The ditectors clected for the ensue
inge vear weret Major G Ho Rurland, W,
Mclea Walbank, P Lyall, M, P Divis,
L. H. Héneault, Mayor of Ste. Cunegonde,
and ex-Mayor Dagenias, of St. Henrd,

Correct Design

Simple, Tandem and Cross Compound

® High Grade Work

ROBB ENGINEERING CO., Ltd.

Amherst, N.S.

WM. McKAY, Seaforth, Ont.,, Travelling Agent.
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The Citizens Light Co., of Montieal,
have installed 6oo lamps for lighting the
Academy of Music,

The plant of the clectric light station,
New Westminster, B.C., consists of 4 boil
ery, 8o hup. eachi; 1 Corliss engine, 180
hep. ¢ 1 Doty highespeed engine, 150 hup. ;
3 [deal highespeed engine, 150 hap. 3 2 arc
dynamos, 50x2,000 ¢.p. cach 3 2 incindes.
cent dynamos, 1,500x16 ¢ p. (nominal)
cach; 1 incandescent dynamo, 650%16 ¢.p.;
2 extra armatures and other appliances,
complete,

FOR SALE, CHEAP

One Queens Teating Battery, One Weston Am meter
o to 3o, One (nl\anomeler All of the best make,
guaranteed, apply [, 1. MORRISON,
:a Front St. W est, Toronto.

r “Acme” Automatlc . . ..

Rallway Goach and Street Gar GU RTH I NS

For cither open or closed cars made to fit any Window,

ARE THE BEST IN THE WORLD.

We also manufatture a New Special Material for Excursion or Open Street Cars,
which is perfectly waterproof, will not fade, nattier in appearance, any width withouy
a seam, stronger and cheaper than any shade now upon the market.  Can be scen on
new cars lately erected by the Toronta Railway Co.  We also carry in stock every de-
scription of Railway Coach and Steeet Railway Shade Cloth, Goods, Fixtures, cte.

WRITK roR PARTICULARS AND SAMPLKS,

Menzie, Turner & Co. 3% ciows

SUBSCRIBE FOR THe “ELECTRICAL NEWG"

Toronto

ROBIN, SADLER & HAWORTH

.

Manufacturers of

OAK BANNED LEAGHWER BELGING

MONTREAL AND TORONTO

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

Your Stomach
Distresses You

aftereating a hearty meal, and the
sesult 18 a chronic case of lndiges-
tion, Sour Stomach, Meartburn,
Dyspepeia, or a bilious attack.

RIPANS TABULES
BT R

Cure for
-onst ml’n. slck r"
Lrv.) n r«i

Stomach. They act
oct d
'ﬁvﬂu ‘abules take th

20 cnn. u:'s
kept for use in

Price, 30 Cents & box. At

mAm.luleCiL CO.
1@ 8raucs 81, Nxw Yomx.

DODGE (=

Patent Split Priction Clutch

=) PULLEY

Latest o Most Efficient
Least Expensive.

Get our prices before ordering.

SOLE MANUFACTURERS

DODGE WOOD SPLIT PULLEY CO.
Office, 68 King Street West, TORONTO.

Please mantion the CANADIAN ELECTRICAL NEWS when corresponding with A-lvertisers
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CANADIAN GENERAL ELEGTRIG CO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000.00.

HEAD OFFICE:
65 FRONT STREET WEST, - - TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. - MONTREAL, 3 Main Street . - 'WINNIPEG.
138 Hollis Street . HALIFAX, || Granville Strest . . VANCOUVER,

130 K. W'. MONOCYCLIC GENERATOR.

The Monocyclic System

has been established by the experience of the past year to be the only satisfactory
system for the distribution of . . ... L.

Light and Power

from the same generator and circuit. . We invite attention to its superior mechanical design
and construction ; its absolute simplicity in distribution as compared with the
complications of the polyphase systems; its perfect regulation secured by
compounding to compensate for line loss ; its freedom from unbalancing, the
lighting circuit being single-phase; the perfect operation of our induction motors,
which require no condensers.

Please mention the CANADIAN ELECTRICAL NEWS wher corresponding with Advertisers
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The following Letters speak for themselves:

Port HOPE, Feb'y 27th, 1896.
Messkrs, Canabiay Geserat Evkcrric Co,,
Toronto.

Dear Sirs :=The 75 Kilowatt Monocyelic Alternator
purchased from you wits started up on Sepl. 2nd, 1595,
and has since been giving us an uninterrupted service of
160 hours each week, starting at four o'c:ock on Sunday
afternoon and runnings il cight o'clock the following
Sunday mosning. without a hitch of any kind whatever.
We expect a lange increase to our business from motor
service, and appreciate the excellent features of the
Monocyclic system of this combined light and power
service. Thereis, of course, no unbalancing, as the lighting
is singzle phase, and the operation of the motors does not dis-
wrh in any way the evenness of the lighting.  After an
experience of six menths we feel warrmnted in saying that
we consider the Monocyclic as superior to any of the
polyphase systems which we are acquainted with, and
intend in the near future to duplicate this machine.

Yours truly,

. R. A, CoruerT,
Pres. & Mgr. Port Hope Elee. Lght & Pawer Co.

————

Parry Sovsn, Feb. 27th, 1896,
Tue Caxamay GENeRaL Engctric Co., Torono.

DEAR SiRS :—Having now miade it thorough triad of the
Monocyclic system of Electrical distribution as supplied
by you, I have much pleasure in informing you that it is
giving entire satisfaction.

The machine, a 75 K.W,, is a beautiful specimen of
dynamo building, beingy stronyr and compact.  Ventilation
of the armature is excellent, and the general desipgn of
that very important part of the machine is ygood.  Elee-
trically and mechanically, 1 consider your machine to be
superior to any 1 have scen.

We have not had occasion, as yet. to test the machine
on the operation of motors, but speaking fram the lighting
point of vicw, I can fully endorse what yvou cliim for the
system.

We have 500 ligghts now wired and cxpect to increase
to 1,200 hefore 1897,

Yours truly,
W. B. ARMSTRONG,
Manayger Parry Sound Electric Light & Power Co., Lad.

Havoveg, Feb, 21, 1896,
Canamax GENERAL FLecTric Co., Torouto.

DEAR SIRS :—In answer 10 your enquiry as regards the
operation of our Electric System, I beyr 1o say that we
have now been running onc of your 73 Rilowatt Monacy-
clic Dynamos for the past two months, and it is giving
cntirc satisfaction in every respect. Wehavenot bad the
stightest trouble with it in any way, and although it is
beiny operated about 15 hours 2 day, it runx execedingly
cool, and requires practically no attention whatever.

The machine itself 1 reprard as & model of simplicity,
in fact to show my confidence in the apparatus 1 have
placed the plantin full chare of my brother, who, previous
to the starting up of this machine, had no experience
whatever with clectrical apparatus of any kind.

The perfect regulation of the Dyaamos, and the <im.

plicity of the wiring are also strongg points which should
recommend the use of this style of apparatus 10 anyone
contemplating the installation of an electric plant.

In conclusion, I might say that after having decided upon
adopting the Monocycelic system, my opinion  became
somewhat prejudiced sygainst its adoption by representi-
tions made by other manufacturers, but ! sow tiil 10 see
wherein 1 could have secored anything better to that
installed by your compiny.

Yours very teuly,
D. KNECHTEL,

DrssviLLE, February, 1896,
Messrs, Casamay GEserat Evecrrie Co.,
Toronta, Ont.

DEAR Sirs:—We are pleised to be able to express
ounselves as entirely sutisfied with the Monoacyvelic aystem
installed by you last fall. We are now in a position, hav.
inyz covered a considerable portion of the town with our
ligghtings maing, to appreciate the value of the threeswire
system for secondary distribution from the teansformerns,
and the grreat advantage gained in simplicity by the
Monocyclic from its being o single-phiase system for the
lightingg distsibution.

The workmanship and finish of the dynamo itself cer-
tainly does eredit to your factories, and in operation n
has proved itsclf to be excecdingly simple and satisfuctory.

The commutator and brushes run without sy sparking
whittever, and do not wive us 2 particle of trouble. We
feel fully justificd in sayingz that the Monocyclic system
in operation has shown itself to possess all the points of
cxeellenee claimed for it by you at the time when we
made the selection for our new plant.

Dessvinig Eveerrice Lt Co,

MatTawy, Feb. ajth, 186,
Messrs. Cavamay GENERAL ELkcTiIc Co., Toronto,

Drar Sirs:—\We are pleased 10 be able to express
complete satisfaction with our Monocyclic plant, which
has now been runningg since 27th Sept. Weare especially
pleased with the eitse with which our fosmer single-phase
svstem bas been chanyzed into one suitable for the distri-
bution of bath tight and power.  The only change miude
in our case was the installing of the Monocyclic machine
in place of our former single-phase altermmator, and the
running of = third wire to the points where power is to be
supplicd.  Altogether the system is adiniruble, both as to
simplicity in the wiringg, and distribution and perfect free
dom in operation from any trouble or complication.  We
are quite sure that the Monocyelic system will prove
means of increasingy langely the revenues of alicmating
lightingg stations by the sale of power without adding any
complications to their operation. . You will be pleased to
know that the 5 h.p. induction motor geared to a taplex
P IS now in successful operation pumpingg walter for
the C.PL.R. water tank. It is certainly a very simple and
substantial picce of machinery.

Your truly,
Mavvawas Erecrric Licut & Powenr Co., Lan,

A FOHeroMaN, Sec'y-Treas,
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SPARKS.

The Aenprior Electrie Light Co, are said
to have preatly reduced the price for
ligghting.

1t 1~ announced that i horseless earriage
exhibition and sace 18 beng ranged for,
to take place at the Hannhon Jockey Club
teack in the spuang.

Mr. oAV Rownan, of Walkerton, who
wis clected recve at the mumapal efee-
tions, has been obliged 1o resign his seat
on account of having an clectne light cone
et with the town,

The second annual batl and supper of the
cmployees of the Quawa Poreelam and
Carbon Ca., was held carly in February.
The evemt was much enjoved by the large
number  present, undudugg the generald
manager, Mr. J. W, Taylor,

An autbority, speaking of the cost of
producingg carbide for the manufacture of
acctylene gas states that it will cost at
least S23.50 a ton, and that the new illu-
munt cannot be delivered for less than
Si12.50 for cvery 700 Ihs.  But it is climed
that only one-fifth as much aceiylene gas
is burned as of ondinary s,

The annual meeting of the Guelph Light
and Powdr Co. was beld on the 17th of
Febeaary.  The twentyifth ansaal report
shoned a slight fulling off in revenue dur-
imyr the past vear, but considering the pre-
vaibng depression, was considered satis-
factory. A vote of thanks was tendered to
the directors for their services. The old
board, consstigg of Messes. D, Guthrie,
Q. C.. Geo. D. Forbes, Geo. AL Oxnard,
W, M. Foster, Richard Mitchelt, E. Har-
vey, aud James Innes, M.P., were re-
clected. At o subseguent mecting of the
directors, Mr. Guthrie was clected Presi-
dent, and Mr. Mitchell Vice-President for
1896, Mr, John Vule retains the manage-

ment,

elephones

.. TRE..

13 Nl 1)

Mais Line and
Warebouse . .

FLEPHOR

MUNDERLOH & CO.

. ~ae— MONTREAL
OUR INCANDESCENT

ARE AHEAD OF ALL
Send us your orders for Lamps and Electric Supplies

ARE BLIND TO THEIR OWN INTERESTS {f they
have uncovered Boilers or Steam Pipes, as by havin,
them covered with our IScctional

I
ENGINEERS 'ed.“t ‘To
oaly a great saving to your employers As regards uel

y
st it ‘g‘r'“ you much Jess finng to do and enables you
0 get up steam in one-Balf the time on the coldest day.

EUREKA MINERAL WOOL & ASBESTOS CO.
Dulenim.nd Boller Covenings, PY 124 Bay ST., 'I‘ORON'I‘O

Asbestos Rugine Packirgs, etc.

Above all
Competitors

CoaL is money, why not save it by
using the . . .

T.J.C. INJECTOR

the most economical boiler feeder
in the.world.

20%._»
saved in coal over any other make.
Absolutely automatic.  Easily at-
tached. Applicable to all kinds of
boilers.

NOT EXPENSIVE

Will outwear any other make and is
simple in construction. Itis easy to
operate, and is the most powerful
feeder in the world.

THGT.JG.Injector

] is the best because you cannot pos-
sibly go wiong with it. With high
or low steam the result 1s equally
satisfactory. It combines the utmost
simplicity with perfect efficiency, and
any boy can operate it.

e
Sold Qutright.

Royalties. . . «
Only Telephone

not get out of

Adjustment. .. ..

Sead tor Cataloguc and Prices.

P

MILE MANI PAL YL BT RS

Jotin Starr, Son & G0,

2.4.6 DOt SI., COR. WATER, Halitax, N.S.

.. No Exorbitant |

made that does

t
; PRICE LIST
l
i

No. ) Pace. { Honseg fowr.
2 ! $3 00 qto 8
10 )’ 70 ’ $10 16
18 { 10 30 . 161 40
20 15 ™ 40 t0 32
28 22 30 [ 72 to 1%0
38 3o oo 1 0 %o 220
S B oo 320 to 300

‘Hamilton Brass Mg, Co.

(LIMITED)

HAMILTON, ONT.
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No. 9 Cheunevilie 8t.
Electrical Supplies

' MONTREAL °
Pred. Thomeos, late chief elece 8 )
trician of the Ro; O £ all Descriptions,
Hecne Tomplete Plants Installed.........
o——AnIA‘rURBS nwouun

CANADIAN CONTRACT RECORD

&% GOLDIE & MCULLOCH gg.

MANURACTURERS OF

|mPf0V6d Steam Engines and Boilers -

= FLOURING MILIS +

And the Erection of same in the most Complete Style of Modern Improvement.

- WOOL NAGHINERY, HOOD-HORNING NACHNERY, SANNILL SHNlE AAD STAVE NACHINERY

Fire and Burglar Proof Bafes and Yault Doors.

called to the “ WHEELOCK” IMPROVED STEAM ENGINE
SPQCYGY a'“eniwn as being unequalled for simplicity, efficiency and economy
in working and especially adapted for Electric Lighting, Street Railways, ete.

2 @ALT, ONTARIO TS

| AI'IEARN & SOPER

OT’I‘.A.'W'.A., OINT.

Wesnincrouse Ereetric & Mrc. Go.

s _ sk
S 2] R HLECTNG RuLNY
Ll L o 0 0 W
= £S5
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..... ESTIMATES FURNISHED FOR.....
Wiring and Installing Complete Electric Plants
R

EXPERIMENTAL APPARATUS, MODELS, PATTERNS.

LIGHT MACHINERY AND COMMUTATORS.

.| ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
STORAGE BATTERIES, DOCTORS' AND DENTISTS' ELECTRICAL
APPARATUS AND MACHINERY,

ELECTRIC AND GAS FIXTURES. MUHTREAL

ELECTRIC FAN MOTORS.

THE OTTAWA PORCELAIN & CARBON (0. Ltd. ow>"™"

MANUFACTURERS OF

s for all kinds of Arc Lamps, including cored
Carbﬂn POlntS and solid carbon for incan,descent circuits.

e« ALSO ..

44 Bleury St.

Corner Jurors

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

ALL CGOODS GUARANTEED TO GIvVE SATISFAGTION

VULCANIZED FIBRE (0. mersmssssonn o
e s {ARD VOLGANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey,
SEND FOR CATALOGUE AND DPRICES.
THE STANDARD EECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL. OFFIGE: 14 DEey ST1., NEW YORK,

fA_N—’ir@BElTING

o2 FRONT SIRSET EnsT THE J. C. MCLAREN BELTING GO. montaeaL

Telephone

THE BABCOCK & WILCOX

YWater Tube

BOITLERS

OVER 1600.000 HORSE POWER IN USE.

HERD OFFICE:

415 Board of Trade Building, Montreal.

WM. T. BONNER, S6exeras Acewr Fon CavaDs

Canadian Shopsat Bellevwille.
———— e LARGE BOOK "STEAM" SEXT FREE ON APPLICATION




