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BRADSTREET'S
Capitul and Surplus, $1,500,000,
Offlces Throughout the Cleillzsed World

Executive Offices

Nos. 3¢ and 348 Broadway, Nxw Yoxx Ciry, U.S.A.

THE BRADSTREET COMPANY gathers iofor-
mation that reflects the financial condition and the con.
tmolling circumstancor of every secker of mercantile
credit. Its tusiness may be defined as of the menchants,
Oy the merchants, for the merchants. 1In procuring,
verilying and proawlgating informstion, no effort 1s
ngred.nd 0o reasonable expense considered too great,
that the results may justify 1ts claim as a0 authoity on
all matters affecting commercial affairs and merxntile
<redit.  1ts offices and connections have been steadily
extended, and it farnishes information conceming mes-
cantile persons throughout the civilized world.

Subscriptions are hased on the service furnisbed, and
are available only by reputable wholenale, jobbing and
manufactuning voncerns, and lr)'luponxil;e and worthy
financial, iduciary and busioess corporations.  Specific
termes may te oleained by addressing the company at
any of its offices.  Correspondence iavited.

THE BRADSTREET COMPANY
Toronto Office: Cor. Jordan and olinda Srests.
Tuok C IrviNG, Supt.

Paterars, President. Gro. H. Oungy, snd Secretary-Trossurer,

F. PHLLPS ELEOTRGH, WO

" MONTRBRAL, GANADA

BARE AD INGULATED ELEGTRIG  WIRE

Electric Light Line Wire
Incandescent and Flexible Cords

RAILWAY FEEOER AND TROLLEY WIRE

Americanite. Magnet, Office and
Annunclator Wires

Cables for Aerial and Underground Use,

I

U. S, Factory: AMERicAN ELecTRicAL WORKs, Providence, R. L
New York Store: P. C, ACKERMAN, Agent, to Cortland Street,

Chicago Store: F. E. Doxonot, Agent, 241 Madison Strect.

Manufacturers will find it to their advantage to use the columns of the
ELECTRICAL NEWS in making asnouncements.

THE COST OF STEAM

To decide which type of boiler will produce steam at the lowest cost,
it is necessary to consider the cost of the boiler, the evaporation of
water per pound of fuel and the expense of keeping the boiler in
working order.

Compare our boiler, the ¢*MUMFORD IMPROVED,” with a water
tube boiler, and it will be found that ours has thc advantage inall
these points.

COST: Our boiler costs less on account of its simpler consiruction.

EVAPORATION: Our boiler is internally fired and thercfore more
heat is absorbed by the water. The water circulation, an important
factor n cvaporation, is similar to and probably more rapid than that
of a water tube boiler.  Tests made by disinlerested parties with the
same coal resulted in favor of our boiler,

EXPENSE: The furnace of a water tube boiler requires relining
with fre-brick frequently, & large item of expense which is not re-
quired with our boiler.

ROBB. ENGINEERING CO., Lmiy - AMHERST, N.S.

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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SPRAGUE ELECTRIC Co.

NEW YORK

“ Lundell ” Generators, Motors, Fan Motors
Interior Iron and Brass Armoured Condmt
New Greenfield Metallic Flexible Conduit

CANADIAN SALES AGENTS

JACK & ROBERTSON

o MONTREAL

H HE most perfect Fuel Economizer and Smoke Consumer

The Sm0ke Nu'sance T the World,  Eundorsed by the best wmaster mechunics, en
and Big Fuel Bills

CAN BE GOT RID OF BY USING
from 10 to 20" in fuel. Can be used on any furnace. Patem

THE REDPATH RE'D l rights for sale for Nova Scotia, Newfoundiand, and a number o

the States of the Union.

AUTOMATIC SMOKE CONSUMER ™o
The JUBILEE GRATE BAR GO., Toronfo, Ont.

FOOT OF WEST MARKBT STREET
N.B. Two JONES’ UNDERFEED STOKERS For Sale CHXE AP, Will Bear Inspection, Good as New.
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CABLE LAYIN(; FOR CHAMBLY TRAN
MISSION LINE.

Toe accompanying photographs illustrate & some-
what novel method of laying cable under unusual con-
As may be known to the readers of the

ditions.

of laying them by means ol a locomaotive and flat cars
was used (see Fig. 4).  Four flat cars were loaded with
reels, eitch reel containing 1,000 feet of cable, and then
jacked up into position, ready to pay out. The cable
was pitid out over a specially designed cist iron sheave

22 inches in diameter, which was
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Fia. 1.—-VIcToRIA JUBILEE BRIDGE, MONTREAL--VIEW LOOKING EasT.

Canapnan ErLectricar. News, the Royal Electric Co.,
of Montreal, for the Chambly Manufacturing Co., have
installed the electrical equipment in the power house of
the hydraulic development of the Chambly Manufactur-
ing Co. at Richelicu village, on the Richelieu river, 16
miles from Montreal. They have also erected the
transmission line between the power house at Richelieu
and the city of Montreal.

The hydraulic development will amount to 20,000
h.p., with a head of 28 feet. There have been installed
four generators of 2,000 capacity each, so designed and
wound to generate 12,000 volts, the latter voltage
being the pressure at which the power will be trans-
mitted 10 Montreal by means of a duplicate pole line,
each line consisting of 16 copper wires of No. oo B. &
S. gauge.  Before reaching Montreal, howerer, it is
necessary to cross the St. Lawrence river, which is
spanned at this point by the recently completed Victoria
Jubilee bridge. This bridge, with approaches, is
approximately 8,750 feet in length.

The transmission cables for this section of the line are
laid in a wooden box placed on the sleepers, on a level
with and four feet out from the steel rail.  (See Fig.
2.) Each box is designed to contain sixteen
cables.

In placiny these cables, the somewhat unusual method

carelully shrouded to avoid any
injury to the lead sheath.  This
sheave is shown in Fiyg. 3, which
also shows the cables, two in
number, being paid out. The
ends of these cables being se-
curely lashed in position in the
cable box, the locomotive and
cars were then started and kept
moving at the rate of about four
miles an hour. The cable paid
out over the cast iron sheave,
ran back to the rear end of the
car and over two wooden rollers,
suitably placed, then dropped into
the cable box on the floor of the
bridge.

Two reels of cable (2,000 feet)
were laid in five minutes, by ac-
toal count, and in eight hours
26,000 feet of cable was placed in
position and ready for jointing.
The major part of the time was consumed in loading
and unloading cable reels and running backwards and
forwards for laying cables. A section of the type
of joint used is shown in Fig. 3. Great care had

Fre. 2. —TRANSMISSION LINE OVER VICTORIA JURiLEE BRIDGE,
SHOWING Box 10 CABLE,
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to be used o making  these joints on account of  stock of $703,800, leaving a balance to go to credit of
the high voltage of transmission.  The cable was  profit and loss of 83,0042,

made by the Wishburn X Moen Mig. Co., of Wor- During the year 857,878 was expended on new plant,
cester, Mass, amd consists of o core of 37 tinned  The total plant is sow valued in the company’s state-
copper wires ol i crossesection vqgual N

. . . e Ao
ta No. oo BUX S, pauge, insalated N
with S5.32 of rubber compound. This Lo Lot g e o o g logees
- .‘-J—i . - S oy =
cable v made to withstand a test paee -~ _ T
iy, e P

of 20000 volts tor one hour, and
a breakdown test of 35000 volis,
The cable is protected by a pure

Fio. 3 Wasunues asn Mors Casrr Jousy Uaep,

A Copper condinten

lead sheath  3-32 thick, ao alloy of tin and lead being B Lined copprr sleeve conne tor
. . . . Yape
used as is ordinarils done, for the reason that a sheath ¢ Pure pantig mblag
: . 70 Lachet jouting enbles
of pure lead would not be o hable to envstallization 1 ;nmpvlmd pouted
. . . / ead deeve
from vibration of the bridge structure as wonld be one ¢ Wiped soldet ot

coamposed of tin and lead,

ment at $1,200,438. The report was adopted, and
We are indebted to Mr. J. . Burnett, of the Royal RS P prech

the board of directors re-elected as follows: T
Abearn, president ; oo, E. I Bronson, vice-presi-
dent; J. W. McRae, managing director; Hoa. V.
Clemow, Denis  Murphy, John Coates and F. P,
Bronson.

The number of incandescent lights increased by the
lacgest figure tor any year in the company's history,
namely, by 14,142,  The total number of incandescent
lights now inuseis 77,2353.  The arc lights number 621.

It is interesting to note the growth of the number of
lights in use, notwithstanding which the gas company
has continued to flourish,  The folowing shows the

Bl 300 SHOWING SHEAE ON AR,

Electric Company, who personally superintended  this
wistallation of cable, tor our illusteations,

ANNUAL MEETING OF OTTAWA ELECTRIC
LIGHT COMPANY.

Tur aonnual meeting of the Ottawa  Electric Light

Company was held last month.  There was a large ¢
atteadance of shareholders.
The annual report of the directors stated that the ~
revenue trom all sources for the year ending April 30, . . . L
. .\ . . . Fra, 6. Cross SeeTion o VICToRIA JUnitek BRIDGE, SHowiNG
18qu, was S101,015. - The expenses of operation and Apparatts Usep ror LAviNG CanLe.

maintenance, with interest on the bonds, ete., amounted
to $113,2068, leaving a net surplus of $48, 346.
From this surplus a dividend of 6 per cent., or

growth in the electric company's business since the
start @

. Incamlescent Are
$44.053 tor the year 1898-yg, was paid on the capital way . "'.f.’;‘;: '*;:(‘;- "?:"‘ Megors.
1893 P R LY JOR 15 S
1500 AR TR X1 97 19 81
187 . 3h2g0 350 30 87
18g8 - 63113 0 32 Qb
18500 83 o2t 23 103

Ao electric plant owned by Mr, Keith and stored in the build-
ing ol the Trogquois waterworks at Iroquois, Ont., was burned on
June 27th. The loss is about $2,000.

Of the many catalogues which reach our desk, none are more
attractive and carefully compiled than those issued by the Sprague
Eleetric Company, of New York, and sent us by their Canadian
agents, Messis, Jack & Robertson, of Montreal.  These include
the Lundell Motar Catalogae No. 03, the Lundell Fan Motor
Catalogue No. 66, Catalogue No. 03 of the Greenfield Flexible
Metallic Conduit, Catalogue of Eleciric Motors  for Printing
Establishments, and the Architects’ and Engincers’ Electrical
Bulletin,  Besides the numerous illustrations of the many hines of
clectrical goods manufactured by the Sprague Company, these
beoklets contain valuable tables and articles of mteiest to afl
Froo 4 Suowisa Castes Brise Pan Our, users of such apparatus,
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ANOTHER TRANSMISSION PROJECT,

A RUMOR is abroad to the effect that a syndicate 1s to be
formed for the purpose of installing an electric plant at Beau-
haraois to generate and transmit current for light and power to
Montreal.  Level-headed business men express the opinion that
there is 10 room at present in this city for additional enterprises
of this chatacter,

STREET RAILWAY ENTERPRISE.

The Montreal Street Railway Co. have organized a band of
musiciuns to accompany trolley excursions, which are a favorite
form of pleasure-taking in this city on summer evenings. The
baud occupy a car specially suited to their requirements, and head
the procession.  Another fnnovation is a car with the words
** Basebull To-morrow,” formed of incandescent umps, appearing
in three lines across the front,

THE LACHINE RAPIDS HYDRAULIC AND LAND COMPANY.

This company are fitting up a building on Chenneville street as
a sub-station, with steam boilers, engines and two rotary trans.
formers, from which both direct and alternating current will be
supplied.  Direct current is required for lighting the Temple
building. The steam plant will not be used except in the event of
the operation of the generating plant at Lachine being interfered
with by ice, as was the case last winter.  The wind blowing in a
direction contrary to the flow of the water caused the blocking up
of the tail race with ice. Thiy, in conjunction with the frazil ice
which formed on the surface, greatly reduced the head of water
and in like degree the supply of gurrent.  To avoid a recurrence
of this difficulty, the company are now constructing a groin,
which is expected to prevent the blocking of the tail race by ice.
Steps are also being taken to overcome the difficulty arising from
anchor ice.

MEETING OF ROVAL BELECTRIC SHAREHOLDERS.

The annual meeting of the sharchalders of the Royal Electric
Company was held in Montreal on July 18th.  The manager, Mr.,
W. H. Browne, made some explanations in regard to the opera-
tions of the company since its inception and during the past year.
He explained that, in the electrical business, inventive genius was
so prolific that the plant or apparatus for manufacturing clectricity
soon became obsolete.  Hence, during the existence of this
company $1,800,000 of equipmant had become  useless, or super-
seded by improved machinery and methods. The whole of that
$1,800,000 had not been written off, but $600,000 to $800,000
had, and, while there was certainly a million dollars in the
nominal assets which was really not in existence for any practical
purpose, he thought the proper thing 1o do was to distribute the
loss over a number of years, as they had been doing.  Speaking
of underground conduits, Mr. Browne said the time was coming,
andsoonthey must mect the necessity, The costoftotal conversion
from pole wiring to conduits would be $:,500,000, but entire
conversion was not neccssary, as in some of the residential
quarters it was not called for. He explained that, notwithstand-
ing the large outlay for conduits, the experses of maintenance
would be sufficiently reduced to pay the interest an the outlay.
He said the atmosphere of Montreal had been filled for some
years not only with electricity, but with the idea that electricity
would be made for almost nothing, especially when the Lachine
Rapids commenced doing their work. However, this idea had
been, to some extent, exploded. The Lachine Company were
stiffening their prices.

The annual statement presented showed the gross receipts for
the year to be $1,113,770.87, and the expenditure for labor $591,-
486.58, leaving a balance of $322,284.29. After deducting
interest and fixed charges amounting to $34,600.11, the net
revenue for the year was $267,684.18.  During the year $38.603.-
33 was spent on factory equipment and $84,782.03 on lighting
stations, lines and general construction.  The report stated :

* With contracts now in hand for motive power and the increns-
ing favor with which the use of electric power is regarded, it
seems reasonable to anticipate that during the coming year there
will be fully, if not more than, =,500 horse power in capacity
additional demand for current for motors from the alternating

current system. Since May 3ist, 1899, there has been comnected
with the alteenating cureent system and now in continuous service,
an electric motor of 450 horse power capacity operating a pump
in the St. Cunegonde pumping station of the Montreal Water and
Power Co., for the supply of water to the citizens of the munici-
palitics adjoining this city. This ix the largest electrically driven
pumping plant so far established in the world,  The “S.K.C.”
motor performing this work was built in the shops of and supplied
by this company.  Alarge number of conteacts for lights and
motors at present in hand are for periods of five or more yeurs,
The alternatiog current system for lights and motors is now
operated by electric current obtained from the water power
gencrating plant, recently completed, of the Chambly Manufac-
turing Company, on the Richelicu 1iver, opposite Chambly Can-
ton.  This plant, both at the generating station and receiving
station, has all been equipped by ¢ S.K.C." apparatus madein the
shops in this city of this company. The four * 8, K. C.” generators
instatled in the power house at Richelicn, cach of 2,650 horse-
power capacity, the lrgest machines of the kind ever made any-
where, indicate the extensive character of the equipment and the
great manufacturing capacity of the factory. ™

The following directors were elected @ Prosidemt, Licut.-Col.
Jo A Steathy 3 vice-president, Mr. R, Forget 3 ditectors, Melars,
J. R Mecker, James Witson, A. Brunet, F. L. Reique, David
Morrice, H. B, Rainvitle.

NO1ES,

Owing to the illness of Mr. Rough, who s n charge of Mr, R,
E. T, Prngle s shippimg warchouse on Cragg street, Mr. AL E.
Yayne, travelliing representative, has recently been temporarily
discharging the duties of the position,

The names of three of the leading hotels, formed of incandes-
cent lamps, shine out conspicuously every night from the tops of
the buildings.  Several of the stores show attractive signs of the
same character.  In fact, electricity is coming more and more
into use in this city for advertising purposes,

Messrs, Fred Thomson & Co., who mike a specialty of repair-
ing electrical apparatus, have recently removed from Chenneville
street to No. 744 Craig street. They now occupy improved
premises and a better location.  They have entered into a con-
tract with the Wagner Co. to keep in repair several hundred
Wagner transformers installed in this city.

Mr. R. E. T. Pringle has recently opened a new shipping ware-
house on Craig strect -a four-story building which has been fitted
up for this purpose, the stock being carefully chissified and com-
pactly arranged.  The retail store on St. James street will be
continued as heretofore.  The Criig street establishment is in
charge of Mr. Rough, who, 1 regret to say, has of late been ine
capacitated through illness.

PERSONAL.

Mr. Henry W. True has resigned his position as manager of the
Peoples Light, Heat & Power company, Halifax, N.S., and has
been succceded by Mr. Robert Baxter,

Mr. Donald Robertson, who has been identified with the Grand
Trunk Railway for some time, has resigned, to accept a position
with the Montreil Sireet Railvay as assistant to Mr. F. L.
Wanklyn, the manager.

Mr. Harry Dalton, who at one time resided in London, Ont.,
has recently bren appointed superintendent of the Akron Traction
& Electric Co., which operates hnes betsweeen Cleveland and Akron
and from Akron to Kent.

Mr. Nelson Grabura, assistant superintendent of the Montreal
Street Railway. is about to remove to Glasgow, Scotland, baving
accepted the positic of supetintendent of the Glasgow Corpor-
ation Tramways. Mr. Graburn had charge of the electrical
cquipment of the Montreal road. He has recently invented a
system for thawing frozen water pipes by means of electricity.

Major John Williams, gas and clectric light inspector for the
L.ondon district, who died at Loudon on June z4th, was in his 73rd
year, and was widely known and much esteemed.  He was born
in Birmingham, Eng., and served twenty-one years in the Royal
Artillery.  He came to Canada in 1865, served during the Fenian
Raid of 1866, and wax promoted to the office of Major, retiring
nine years ago.  Mr. Williams served the city of London as an
aldcrman, retiring in 1880, when he was appointed gas inspector.
When the clecirical inspection department was organized, he
undertook these duties tor his district in connection with that of
AN,
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Wr observe that the Dominion supple-
mentary estimates contain an agpro-
priation for an automobile mail service
between the post-office and the Union depot in Toronto,
It is understood that & test has been niade ot a wagon
propelled by electricity with a view to adopting that
motive power, and that the results were very satistac-
tory. In the past the advocates of automobiles have
experimented more with gasoline and oil than with
electricity, probably owing to the greater simplicity of
the former. At the present time it would appear as
though electricity was about to take the lead, and that
it would become more generally used for the propulsion
of street vehicles. The former heavy battery has given
place to one which is much lighter in construction and
at the same time more rigid. It is worthy of note that
the battery invented by Mr, Still, of Toronto, has been
favorably commented upon by experts as meeting all the
requirements equilly as well, it not Hetter than any yet
invented. ‘This battery is used in the vehicles manufac-
tured by the Canadian Motor Syndicate.

Automobiles in
Postal Service.

THE great amount of space occupied in
steam barges by the boilers and engine
has caused British merchants to turn
their attention to the substitution of electricity for
steam for their propulsion. A Birkenhead manufac-
turing firm has, as a result, recently equipped a new
vessel with electric power, and has thereby greatly in-
creased the carrying capacity of the vessel. The
vessel is claimed to be the largest one electrically pro-
pelled in the world, being 75 feet long. The battery
consists of 112 Headland storage cells, each of 29 plates,

9!{ in. high by 12 in. broad and one-half inch thick,
separated by ebonite separators and placed in a lead-
lined box, 16 x 21 x 14 inches. The complete cell weighs
four cwt., and has a capacity of 2,000 ampere hours at
a nominal discharge rate of joo amperes. The vessel
is propelled by a twin-screw propeller worked by two
40 h.p. electro-motors, each taking a current of 150
amperes at a pressure of 200 volts. A Hopkinson
series-parallel controller is used for varying the speed of
the vessel. This is manipulated by the steersman, and
has five notches from slow to full speed. A reversing
switch permits the vessel to proceed ahead or astern at
each speed as desired. There is a winch or small crane
on hoard, worked by an 8 h.p. electric motor, and taking
30 amperes at 200 volts. It has a separate controller
with three speeds. It is said that the vessel greatly -
surpasses in speed boats of equal size propelled by
steam.

Blecirically Propelied
Barges.

MogE than ordinary interest has been
shown in the project to transmit electric
current from Ragged Rapids to the
town of Orillia, for two reasons—first, that it is the first
long distance electrical power transmission in America,
if not in the world, to be undertaken by a msunicipality,
and, second, in view of the original intention to use
aluminium wire for conducting purposes. The contract
for the entire plant was let in January last, since which
time very little progress has been made. A few weeks
ago the contractors, finding themselves unable to carry
out the work, withdrew from the field, and placed the
council under obligation to re-let the contract. Just as
we go to press it is learned that the award has been
made to Mr. P. H. Patriarche, of Toronto, at the sum

The Orillia Power
Plant.
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of $71,000, while the original contract price was $03,-
000,  Mr. Patriarche has given ample security, and has
agreed to have the plant ready for operation by Decem-
her 1st next and to substitute copper for a'uminium
wire. In all probability the electrical and hydraulic
apparatus will be of Canadian manufacture. The pro-
gress of the work will now be watched with keen intercst,
as the contractors have little enough time in which
to complete the undertaking, more patticularly as
the transmission line must necessarily pass through a
rough section of country. The members of the council
are no doubt well satisfied that copper is to be substi-
tuted for the proposed aluminium wire, as the efficiency
and utility of that material is a known quantity ;
on the other hand, it is to be regretted that this
opportunity to prove the advantages or otherwise
of aluminium conductors is to be lost. With copper
steadily advancing in price, the electrical interests should
foster any step looking to the substitution of a
chexaper material with equally good conducting qualities,
and thus encourage the development for electrical pur-
poses of the many valuable water powers of Canada.

ATTENTION is again directed to Niagara
'“‘;::.:"n:.::r" Falls, owing to steps having been taken

during the past month which are likely
to result in the further development of that immense
power. Upon representations made by the Ontario gov-
ernment, the Canadian Niagara Power Company agreed
to surrender the monopoly held under the agreement of
1892, in return for certain concessions. That agreement,
as is generally known, gave the Canadian Niagara Power
Company a monopoly of the water power for practically
one hundred years, at a rental of $25,000 per year for
the first ten years, afterwards gradually increasing to
$35,000 per year. During the intervening seven ycars
absolutely nothing was done towards developing the
power. A new agreement with the Canadian Niagara
Company has now been entered into, the advantages of
which are that it does not embody an exclusive franchise,
and that in place of an annual rental a tariff of rates has
been decided upon. The company is to pay, for the
first 10,000 horse power developed, $13,000 per annum;
for the next 10,000 horse power, 81 per horse power
per annum additional ; for the next 10,000 horse power,
75 cents per horse power per annum additional ; for the
remaining power developed up to 100,000 horse power,
30 cents per horse power per annum additional. The
agreement, which is to remain in force for 50 years, con-
tains clauses giving to the government the right at the
end of that period to re-adjust the rental if such a course
is considered advisable. Should the government and
the company fail to arrive at a satisfactory agreement on
this point the change in rental is to be decided by arbi-
tration. At the end ot the 50 years the agreement may
be continued for two further periods of 20 years, the
rentals, in the event of the government not demanding
a change, to remain as fixed at present. It will thus
be seen that should the company develop only 20,000
horse power, the revenue to the government would be
equal to that stipulated in the former agreement, namely,
$25,000 per year. The company claim, however, that it is
their purpose to develop 100,000 horse power, from which
the annual revenue to the government would be $67, 500.
From the standpoint of the government, therefore, the
new agreement would seem to be preferable to the old
one. Another point which must be considered is the in-

terests of the cities, towns and villages which might be
benefitted by the development of the power.  Vill the
new agreement hasten or retardthe commencement of
operations ? It would seem only reasonable to suppose
that ‘he competition which is now made permissible
would tend to cause the company first in the field to com-
plete its works, and thus, by supplying the demand for
current, shut out competition which otherwise would be
encouraged. It is a source of congratulation to learn
that within the past week Professor George Forbes,
F.R.S., the distinguished electrician ot London, Eng.,
who was consulting electrical engineer for the Cataract
Power Company during the construction of its works on
the American side, has been in consultation with Mr.
Rankine and other members of the Canadian Niagara
Falls Power Company relative, it is said, to the trans-
mission of power to Toronto. The statement is given
out that it is proposed to develop 100,000 horse power,
at a cost of between two and three million dollars, al-
though it is improbable that any definite decision has
yet been arrived at. Mr. Forbes has just returned from
Egypt, where he spent eight months preparing plans for
the development of the water power of the Nile river.
He is about to leave for India on a similar mission.

ELECTRICAL MACHINERY IN JAPAN.

Tue United States consul at Osaka says that the
manufacturers of electrical apparatus in the United
States control the Japanese market.

‘¢ Electrical engines are imported from the United
States, and they are giving general satisfaction. Tele-
graphic machinery was imported into Japan during
1897 as follows :

United States.
Great Britain.. oo o iiien o vl teiiann
Gormany . coveiiiiiiee vt

** But little came from any other country, The Japan-
ese government owns both the telegraph and telephone
service.

“ It is said that considerable delay has frequently
occurred in the execution of orders from Japan for elec-
tricai machinery in Europe, and that, in consequence,
the American market has been given the preference,
with the result that the superiority of such machinery
has been fully established. The more direct communi-
cation between the United States and Japan, together
with the lowering of overland freights, should stimulate
manufacturers of machinery ta increased effort for this
market.”

LIGHTING THE PYRAMIDS BY ELECTRI-
CITY.

A rLAN is now said to be under consideration by the
British government for the lighting of the pyramids by
electricity, and the installation of an electric power
transmission plant of 25,000 horse-power. The plan
involves the erection of a power generating plant at the
Assouan Falls on the River Nile, and its transmission
over a distance of 100 miles, through the cotton-grow-
ing districts, where, it is thought, the provision of
cheap power from this source will permit the building
of cotton factories. Part of the scheme contemplut:s
the lighting, from this source, of the interior cc -ridors
of the pyramids, and also the operation of pu. ping
machinery for irrigating Jarge areas of desert lands
along the Nile. It is alsu stated than an American
company is likely to receive the contract for this work,
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REPAIRS TO SUBMARINE CABLES.
Ity K. A, Hamicton, M.1LE.E., M.Can.Soc.C.E.

.

Oxk of the most unsatisfactory features in connection with the
repair of submarine telegraph cables, more especially in deep
water, is the lack of any means of knowing if the line is intact
after the two ends of the conductor are connected and whilst
.the joint and final splice are being made, Unless special pre-
cautions are taken, the danger of the cable becoming kinked and
broken whilst the operation alluded to is being performed is
immineat. To slip a final splice in deep water some hundreds of
miles from land, and on arriving in port to find the cable broken,
where it was supposed to have been repaired, is mortifying in
the highest degree.  Happily, such cases are not of frequent
occurrence, but the fact of their happening at all is sufficient to
suggest the necessity for some preventive measures,

A special type of cable, or the ordinary kind specially prepared,
should be provided, & length of which could be kept in readiness
to be spliced on 1o the sca end when the cable is lified and found
O. K. 10 the shore, when, instead of buoying the old cable, a
picce of the special type should be spliced on and paid outtoa
sufficient distance to insure a good riding cable, which shuuld be
buoyed ¢ end up.”

Communication with the shore on the other side of the fault
being established, and whilst the process of filling in the gap is
being proveeded with, the cable in the tank might be cut a flake
or two down and the end passed up and spliced to the special
cable, so that the latter would take the bottom before the ship
reached the cable buvy. The final splice would then be made
on the two parts of special cable, which should be free from the
springy, objectionable features of the ordinary types that are so
liable to become kinked.

A strand cable, such as the 1869 Atlantic type, with a hard
serving of spunayam applicd over the manilla covered wires,
would afford an cexcellent form of special cable and one that
could be buoyed “*end up ~ with perfect safety.

As an instance of what hias been done in this direction, it may
be mentioned that the writer's suggestion in respect to preparing
a cable for buoying in the manner indicated was successfully
carricd vut during a deep sea cable repair in 1888,

The cable was a hempen one and was buoyed “endup™in
1800 fathoms and in 1966 fathoms to the westward of longitude
26. On onc occasion the buoyed cable was left for three days,
during which period itrade out a fresh gale with lumpy sea, con-
ditions which would have told hard on the ordinary type of cable.

If the details of a former repair to the same cable~—10 the west-
ward of the position named above—during the year 1882 were
given, the evidence would amply substantiate the statement here
made, that the dangeis and difficulties experienced in repairing
operations in deep water are ducin a very large degree to the
type of cable ecmployed.

That the subject ix of no ordinary importance is evident from
the fact 1hat the repairs to the 1869 Atlantic cable during the
year 1882 cost over £10,000.

An account of those reprins would be aninteresting and instruc-
tive story, but as the subject of the present paper is not of an
histarical charucter, the particulans of the operations mentioned
can be reserved for & more convenient occasion.  The question
now is whether the fact of a cable breaking whilst the final splice
is being made caun be known on board the alip.

Carcful bearings of the mark buoys will sometimes indicate
that the cable has scvered on one side of the bight, as the ship
may then drift out of line, but this would not vccur if he vesscl
were bow on 10 a current setting along the linc of cable. 1t has
been a common practice with the writer dusing repairs 10 cables
in which the working current was sufficient to render the con-
ditions favorable, 1o use a teleplione in circuit with a coil of wire
—knownas Goi's wire finder—the coil being placed longitudinally
against the cable, so that the signals in the Iatter could be read
on the tclepaone whilst the final splice was being made in the
cadle, and the fact of the line being intact would be known,  Rut
on lonp ¢ables on which the working current is too fecble to
produce inductive effects sufficient 1o render the signals audible
on the telephone, some amplification of this method is necessary,
and the following sugpestion is therefore submitted.

If when a final splice is being made, a long bight of the cabk
were coiled around a suitable drum, provided with a coil of in-
sulated wire with a sensative galvanometer in circuit, by using «
battery power stronger than the ondinary working current,
would be possible, by means of preconcerted signals from each
station, to ascertain on board the ship whether the line were intict
or not. .

With regard to thie'coil of cable, there would be no difficulty in
straightening it out when the time came for slipping the bight.

In offering these suggestions the writer desires 1o express his
regret that circumstances prevent his entering into details at
present, but he hopes in a future communication to submit further
particulars on the subject.

Havrax, N.S., June 2151, 1899.

SHORT-CIRCUITS.

Pare & Pare have disposed of the business of the Citizeny’
Telephone Co., at Granby, Que., to the Bell Telephone Co.

The ratepayers of Almonte, Ont., will vote on a by-law on Sep-
tember 25th next to raise $30,000 for the establishment of an ¢lce-
tric light plant.

The Dominion government have just awarded the contract for
the construction of a telegraph linc on the north shore of the Si.
Lawrence, from the Romaine river eastward to Raie Chateau,
Strait of Belle Isle.

The North American Telegraph Company's line along the
Kingston & Pembroke and Bay of Quinte railways has been sold
to a syndicate, and Mr. \W. Banfield has been appointed manager.
The company purpose extending their lines.

The business men in the counnty of Charlotte, N.B., purpose
estabhishing a telephone line, taking in St. Andrews, Pennfield,
Beaver Harbor, Deer 1nland and other points.  Messrs, Connors
Bros., of Black's Harbor, and Capt. Samucl Dick, of St. George,
are behind the scheme.

During the past twelve months extensive improvements to the
Great North Western Telegraph building, corner St. Sacrament
and St. Francois Xavier strects, Moatreal, have been under way.
These are now completed. The building was originally con-
stracted in 1872 by the Montreal Telegraph Co., and was con-
sidered onc of the most substantial and imposing basiness struc-
tures in Montrezl.  About one year ago the management resolved
to remodel and refit the structure in a manner that would put it
abreast of the times.  The work was done most thoroughly, but
withont interfering with the company’s business. New systems
of drainage, plumbing, lighting and heating have been introduced
and an electric passenger clevator put in.

MOONLIGHT SCHEDULE FOR AUGUST.
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PROF. R. J. DURLEY.

Tue portrait on this pageis that of Prof. R. J. Durley,
B. Sc. (London), who has recently been appointed to
the Chair of Mechanical Engineering in McGill Uni-
versity, Montreal, as successor to Dr. J. T. Nicholson.
Prof. Durley received his early education at the Modern
School, Bedtord, Eng., a school whose history goes
back for considerably more than three centuries.

Pror. R J. DUrLey.

Upon leaving, he entered the engineering department
of University College, Bristol, and worked there during
the session of 1884-85. While here he secured one of
the college scholarships. He gained a Gilchrist
scholarship at University College, London, in 1883,
and studied there under Dr. Alex. B. W. Kennedy
during the sessions of 1885-86 and 1886-7, spending a
considerable portion of this time in experimental work
in the laboratory at the college.

At the conclusion of the course Mr. Durley took a
very high position in all the college examinations in
professional subjects, and in 1887 he passed the exami-
nation for the degree of Bachelor of Science of the Uni-
versity of London.  On leaving University College be
entered the works of Earles’ Shipbuilding and Engincer-
ing Company, Lid., of Hull, and served a term of four
years apprenticeship as a mechanical engineer.  During
this time Mr. Durley spent some months working on
board those ships of the Reyal Navy then being engined
by Earles’ company in H. M. dockyards at Pembroke
and Devenport.  From 18go 10 1893 he remained in
the service of the same firm, and was employed in de-
signing marine and other machinery of varied types.

In 1893 Mr. Durley was appointed chief lecturer on
mechanical engineering in the Hull Municipal Technical
Schools, which were then being established, and he was
responsible for the arrangement, organization and
cquipment of the workshops and laboratories of his de-
partment.  In 1897, on accepting the appointment of
assistant professor of mechanical enginecering in Mc-
Giit University, he came to Canada.

Prof. Durley is a Whitworth schotar and has on two
occasions received Miller prizes for papers presented by
him to the Institation of Civil Engincers (England), of
which society he is an associate member. He is abso
an associate member of the Canadian Society of Civil
Eagincers, and has been a not infrequent contributor to
the proccedings of that body. The work done for Me-

Gill University by Mr. Durley, as Dr. Nicolson's assist-
ant, received academic recognition last year, when the
degree of Master of Engineering was conlerred upon
him by the university.

THE MARTIN AUTOMATIC REGISTER.

Tur accompanying cut shows the  Martin Automatic
ft is the invention of Mr. . \W. Martin,
station superintendent for the Hamilton Electric Light
& Power Co., Hamilton, Ont. The register is for
plotting the load curves of the different outputs of a
station.  The illustration shows  two pens working
over a scale of amperes.  The pens use different color-
ed inks, which makes them distinct and easy to trace.
Qne can be plotting an incandescent while the other is
plotting a power load.

Regrister.,

Besides being a reference for
the office and to keep on file, it is a check on the
switch-board attendant, as the chiarts move over a roller
which is geared to a clock and keep the charts moving
at the same rate as time ; the pens resting on the chart
record the load, and can be moved from left to right ac-
cording to the variations. The charts are laid off in
13 minute readings unless otherwise wanted. The at-
tendant cannot record the readings, as is sometimes
done, by jotting down several readings from memory,
and ¥ the load does not change a key at one side is
knocked down, and will mark the chart at that time,
proving that he was on duty. The register carries a
supply of charts which are on a roller under the large
roller, and are either passed out at the back or rolled
onto a third roller, if desired, and taken out when
putting in a new supply of charts. The register can
then be locked up by the foreman or superintendent,
and the attendant can only get access to refill the pens,
which will run about a week without refilling.

Mr. Martin has given the work of designing the new
model to Mr. W. \. Turbayne, and when finished with

REGINTER,

Titk MARTIN MU TGMATR

the improvements, it will look very neat and attractive,
fitted with a Seth Thomas cight-day clock, and finished
in white nickel plate.  Patents have been applicd for in
several countries.

The accompanying cut shows the one that was in
operation at the Hamilton Electric Light & Power Co.'s
station  during the Canadian Electrical Association con-
vention.  Its uscfulness was readily appreciated, and
several orders were placed. s one well known station
manager put i, ** No station can afford to be without
one.”

Henry Shelden, of Avlmer, Ont., s negotating tor the aght to
manutacture a motor varrage 0 Canada,
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Forms Accompanying Paper on

CENTRAL STATION ACCOUNTING

From a Business Standpoint.- By P. H. HART.*

SUBSIDIARY LEDGER.
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Onginal ure of Form, 11 215 inches,

* Thes paper was read at the revent conventon of the Canadian Electrical Assoviation, and was published in the ast isswe
of the ELrCTRIAL NEWS,
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Recesved by... ....... T80 L eseseenssessttinaeret i stessastiesann Foreman
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AN INTERESTING LEGAL DECISION.

Mr, Justice Davidson recently gave his decision in the Superior
Court at Moatreal in an interesting case in which the Royal Elec-
tric Company were plaintiffs and Mr. Maorice E. Davis defend-
ant.  His judgment in foll was as follows @

The Royal Electric Company vs, Maurice E. Davis, etal —
From the 20th of August, 1895, to the 20th April, 1898, plainiiffs
supphied defendants with electiic light for their premises situate on
the corner of Dalhousie and Ottawa  streets.  Monthly accounts
were rendered and paid op to the 23th of December, 1897, About
the st of February following defendants were notified that a
wrong principle had been followed in  ¢alculating the meter
veadings, and that the resulting under-charges amounted to
$1,384.35, payment of which was asked for. The accounts for
the carrent and following months were made on the altered basis
of cateulation.  Defendants denied the existence of any error,
and positively refused to reopen past settlements,  To avoid liti.
gation, howeser, and inview of the fact that but a short life re-
mamed to the contract when the dispute arose, they offered to
acguiesee in plaintiff™s pretensions as to the future  This was re-
tused, and then came the present suit to recover $1,874.05. By
wiy of defence, it is pleaded that the accounts, as closed up to
the 25th of December, 1597, were in accordance with the con-
tract, and that the tender of $323 4o made for the sake of peace
and now renewed was more than sufficient 10 cover any lawful
indebtedness. By the contract between the paties, defendants
agreed 1o take and use for a term of not less than twelie months
175, or more, incandescent lamps, the installation of which was to
be at their expense.  The electric company was to furnish its own
meter at & rental of 25 cents per month.  Then appear covenants
in the following words:

¢ Said lights to be supplied by meter, and we hereby agree to
ety for the same at Y cent per ampere hour, the bill to be
rendered monthly, which we agree to pay upon the 15th of each
and every month, for the preceding montly's lighting at the com-
pany’s office in thiscity.  * * * ¢ * Should the meter cease to
register through any defect i its manufacture or break in its
mechanism, the Royal Electric Company reserves the right to
charge for such period of non-registry at  the same rite as that
at which the meter was registering at the time of such break or
interruption.”  The accounts rendered stated the last and current
readings of the meter, and waltiplied the difference by 35 of o
cent.  The resalt, plus 25 cents for reat of meter, represented
the monthly charge. 1 take as an example the invoice for the
first month :

For electric lighting from August 21, 1895, to Sceptember 23,

1805 ¢
Uresont meter reggister 35.500
Previous meter register 33.030
Ampere hours registered., S 2,150
A Yy cent per hour, . . . . Stoa3
.25
$10.38

Now, according 10 plamuff's pretensons, the ampere hours
regastered ought, 0 this and all subsequent accounts, to have
been doubled before being multiplied by the price. The effect
would hivve been to double all the monthly statements, 1 take as
ancxample the fiest account which was tendercd after the al-
lepred mnstake of caleutation had been discovered :

For electric lighting from December 2, 1897, to January 25,
188 @

Present meter register 34,450
Previous meter vegster ... .. 25.0t0
Ampere hours registered 8,830

-

17,650

Aty cemtperhour © o0 o0 L o0 L $132.60
Rent of meter, ane month at 25c¢. per month .25
$132.85

How plaintifts justity this doubling up of the registered ampere
hours Calls for an explanation of i somewhat technical Kind,

A tcanstormer of 104 volts capacity teansmitted a secondary
curreat trom plamttts mam wires into the premises covered by
the comtract. Shalleaberger meter within the building register-
ed theampere houes.  Both transformer and meter had been in
use during the previous occupancy of a firm of . Ritchie & Co.,
amony the partnens i which were the present defeadants. With
but few exceptions, the company had in use 52 volt transformers,

The company’s inspectors, in theie reports, mad= no aention of
the voltage, if it were 52 ; they were expected to do so, if it were
105, Presumably from the facts that the transformer was not
changed and that while inuse by D. Ritchie & Co. two repons
had been made of its voltage, the meter readings were returned
to the office without special mention of the voltage.  The chet
clerk of the accounts department states that he, as a consequence,
tende, 2d statementseon a 52 volt basis, and only i December,
1807, was it reported to the office that « 104 volt transformer was
in use. Five or six wecks later the fact and pretended conse-
quences were notified to the defendants, M, E. Davis gives the
following account of the interview : ** One of the Royal Electric
Co.'s representatives came to our establishment one day and wld
us he had been making a nustake i our accounts for the last two
years, [ said, *that s a strange thng 3 [ only remarked yoster-
day thatIthought you were making mistakes, Fhave been compliun-
ing of exorbitant charges, the bills are large.”  *Well,® he replied,
¢ It is not that we have not been charging you enough.” ¢ Well,
I said, ‘that is strange, you have been tendenng bills monthly,
and it | had known that T would not have had the hghts; and
they  rendered  another account  for the following  month,
doubling up the price, which we returned, marked * not correct.

Subsequently, as already stated, defendams, in the hope ot
avoiding a law smt, offered to acquiesce m the demand for the
short tune which the contract had still to run.  But planuffs per-
sisted 1 the behef that they were entitled 10 e a'l past accounts
rectified and doubled in amount.

Upen what technical basis the claim rests, and what effect on
figures a pressure of 104 volts anstead of a supposed pressure of
52 volts produces, may as well be stated in the words of Mr.
Gossler, plaintff's clectrical engmneer and supermtendent.  They
are as follows :—

** The reason is that if one lamp burned, or a sixteen candle
power lamp at filty volts peronits a current (o flow, i one hour
of one ampere, a mxteen candle power lamp at one hundred volts
allows it to flow but one-half ampere per hour, consequently the
two lamps giving the same illuminating power will register on an
ampere hour meter, i the cise of fifty-volt lamps one ampere
hiour, in the case of a hundred-volt lamp, one-balf ampere hour.

The statements do not represent theories, they are welles-
tablished scientific facts.  But does this full acquiescence entuile
plaintiffs to judgment. The answer has to be in the negative,
and for a number of reasons,

The contract explicitly says that the lights were 1o be supplied
by meter at 4 of a cent per ampere hour, and if the meter were
to break down, the charge was to be at the same rate at which
the meter was registering at the time of such break or interrup-
tion.

Plamufts now want 1o base their calculations not on amperage
alone, but on voltage also.  They waat to be paid for the product
of quantity, which is called amperes, and of pressure, which is
called ** volts.” The result gives the energy which is called
¢ volts.” If this were the true intent of the coutract, why was
not . constant ratio fixed between voltage and the amperage, as
registered by the meter, which was of a standaid kind, and in
common, indeed, universal use, whatever the transformer might
be? Or why not have provided for payment by volts instead
of by amperes?

Mr. Lockart, chief clectrician of the Montreal Street Raulway,
states his opinion in this effective way : ** If a man came and said
he would supply me current at any price per ampere hour, the
valtage does not enter into it.”

Plaintiff's interpretation of the contract, even if correct, is thus
certiinly open to legal and scientific controversy. Having for |
cighteen months not only acquiesced in, but given effect to the
amperage meter readings without reference to voltage, they
caunot now have specific performance smposed on defeadints.
To state a principle well known 1o the courts, relief will not be
yiven to parties who sleep on their rights.  Defendams’ connecs
tion with the dissolved firm of D. Ritchie & Co. does not preju-
dice their position.  Its contract was auxiliury to a local instal.
lations, and contams some words not prasent in the one under con-
sideration, which may or may not be of distinet importance.

Had plaintiffs asserted their present position at the outset, it
might have been open to defendaats to dispute it more effecuvely
than they can do now, or to have it torn up; or to certamly cancel
at the end oftwelve months ; or to handle thar lights with greater
cconomy of use.  The action is distussed with costs.

e

There is a movement on foot at Baddeck, C.B., looking to the
installation of an clectric light ptant.
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CANADIAN WATER POWER AND ITS ELEC-
TRICAL PRODUCT IN RELATION TO
THE UNDEVELOPED RESOURCES OF THE
DOMINION.*

By Tuos, €. Keereg, C.M.G.

AMoxGsT the many partially developed resources of
Canada, perhaps there is none more widespread or more
far reaching in future results than her unsurpassed
water power. The value of this has been enormously
enhanced, first by the expansion of the wood pulp
manufacture, and the introduction of electro-chemical
and metallurgical industries for which this country
possesses the raw material ; and, more recently, by the
revolution which has been brought about by success in
transmitting the energy of water falls from remote and
inconvenient positions to those where the work is to
be done.

Electrical transmission brings the power to the work,
and when the prime mover is water, we have the cheap-
est power, and perhaps nearest approach to perpetual
motion which it is possible to obtain--one which is
always *‘ on tap,” and, like gravity, maintained without
cost and applied without delay.

While water power was at first the only substitute
for the windmill in new countries, and its economy as
well as superiority has always been recognized, several
causes have contributed to limit its more general appli-
cation. Before the invention of the turbine in the first
half of the present century, heads exceeding about
seventy feet could not be utilized on account of the
comparative weakness an.l excessive cost of wheels ot
large diameter. In these days of structural steel, and
“Ferris” wheels, this difliculty could be overcome;
but, with the turbine the conditions are reversed. the
higher the head the less the size and cost of wheels, so
that the most valuable water powers were the most
cheaply utilized in this respect.

A previous check to the greater extension of water
power was given in the latter part of the last century
by James Watt's discovery of the steam engine, which
by bringing the power to the work, to the city, and to
the mine, revolutionized industrial conditions.

A still greater revolution has recently occurred which
brings water power to the front again, by its amalga-
mation with electricity, whereby its economical power
is transferred to the work, over many miles of distance
upon a single wire.

Within the last ten years high voltage electricity has
been firmly established with annually increasing power
of extension, and this has brought Canada into the first
rank of econemical power producing countries. Water
is thus represented by a power to which it can give
birth, but which is superior to its own, in that, where-
ever transplanted, it can do nearly all the parent power
could do, as well as give light, heat and greater speed ;
moreover, it has given rise to industries only possible
with abundant cheap electricity. What is more im-
pottant to us is that such industries are those for which
Canada possesses the raw material, but which, without
water power, she could not engage in.

There are important industries in which we have for
some time utilized water power, for which electricity is
" not indispensable, but which equally require large
amounts of cheap power, and are capable of indefinite
extension ; but while these may not need the intense
electric current necessary for electro-chemical industries,
they will find electrical transmission of inestimable value
in many situations; while, for lighting and heating
purposes, water power is invaluable to all.

Heretofore we have cut our spruce into deals and ex-
ported it to Europe, and more recently into pulp wood
and exported that to the United States, but, manufac-
tured by our water power into paper, the raw material
would yield this country ten times the value it is now
exported for.

The extension of railways, combined with electrical
transmission, will promote the local manufacture of such
wood products (including all valuable hardwood) as can
bear transportation, thus giving the largest amount of

Alnxnu from Presidential Address sead beforc lhc_Ro)'ai \;_x;x) ofCar;‘;d\.
May a3rd, 1899

local employment, as well as tonnage to the railway,
and delivering us from the position of ** hewers of
wood ” for other countries,
ELECTRICITY,
In order to pre=ent more fully the recently enhanced

value of our Canadian water power, some reference is
necessary to certain properties of electricity, the power
which has happily been described as ** the most roman-
tic form of energy” by Wm. Henry Preece, C.B.F.R.S,,
in his recent address as president of the lnstitution of
Civil Enginzers.

Inasmuch as the cost ot production of clectrical
energy depends upon continuity of output, water power
must be the ideal one for this purpose, at least until
some cheaper power is discovered. In some places
where steam is now used for electric light, other indus-
tries have been added to secure the more continuous
use of the power in daylight hours.

The only quality ia which any deficiency has been ex-
hibited by electricity is for lighthouse purposes, a lesser
power of penetration in fogs, in which respect it is in-
ferior to oil or gas; but even this has in the present
vear been more than compensated for by the successful
application of ¢ wireless telegraphy,” by which, in any
weather, communication between the ship and the shore
can be established. The shores of the St. Lawrence
from the Atlantic to the Lakes are lined with water
power which can be used to light, in fair, or protect, in
foul weather, the passing vessel, to ring the bell or blow
the horn.

When water is applied for light and power purposes,
its economy is always the important factor, but it is
chiefly to its value for electro-chemical industries that
Canada will look to reap the greatest benefits, because
in these it is not merely a question of competition of
power producers, but one in which intense electricity
has the monopoly, and in the case of some of them, as
in the production of aluminium, calcium carbide, car-
borundum, etc., their existence depends upon ample
supplies of an intense electric current, for the genera-
tion of which abundant and cheap water power is indis-
pensable.

Touching electro metallurgical processes, Mr. Preece
says: *‘ Every electrolyte requires a certain voltage to
overcume the affinity between its atoms, and then the
mass decomposed, per minute or per hour, depends
solely upon the current passing. The process is a
cheap one and has become general. Three clectrical
h.p., continuously applied, deposits 10 Ibs. of pure
copper every hour, from copper sulphates, at the cost of
one penny. All the copper used for telegraphy is thus
obtained. Zinc in a very pure form is extracted, elec-
trolytically, from chloride of zinc produced from zinc
blende, in large quantities. Caustic soda and chlorine
are produced by similar means from common salt.
The passage of electricity through certain gases is
accompanied by their dissociation, and by the genera-
tion ot intense heat. Hence the arc furnace. Alumi-
nium is thus obtained from cryolite and bauxite. Phos-
phate is also separated from apatite and other mineral
phosphates. Calcium carbide, obtained in the same
way, is becoming an important industry. Electrical
energy can be generated on a coal field where coal, of
good carolific value, is raised at a cost of three shlllmgs
per ton, cheaper than by a water fall, even at Niagara.”

Eastern and Western Canadian coal fields are
separated by thousands of miles, but water power is
abundant throughout nearly all this coalless region.
Our western coal fields are vast and their market at
present limited. If coal can be raised cheaply enough
and the raw material for the work be discovered in the
neighborhood, they may give rise to electro-chemical
and electro metallurgical industries without the inter-
vention of water power.

The commercial production of calcic carbide (acetylene
gas), by electrolysis, is the discovery of Mr. T. L.
Wilson (a grandson of the late Hon. J. M. Wilson, of
Saltfleet, Ont.}, who has established works on the water
powers of the Welland Canal and has shipped this
product all round the world.

The electric production, commercially, of caustic soda
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and chlorine is under the patent of Mr. Ernest A,
Leseur, son of the Secretary ol the General Post-Qffice
Department, Ottawia.  This manufacture is now being
carried on by a Boston company at a New Eagland
witter power.

MINING,

There is another ficld nearly as widespread as our
water power in which electricity is destined to play o
most important role, and this is mining, which is now
spreading over the Dominion with the same rapidity as
the utihzation of our forests for pulp and paper pur-
poses. Over this area minerals have been discovered
and in many cases tested and successfully worked, and
from recent results we appear to be on the threshold of
remarkable developments in this direction, especially as
so small a portion of so great an area has been pros-
pected sufliciently for mining purposes.

For power purposes alone, electricity is invaluable in
mines, and its multifarious uses (as enumerated by Mr.
Preece) are **for moving trams and for working hoists;
it lights up and ventilates the galleries, and, by pump-
ing, keeps them free from water. It operates the drills,
picks, stamps, crushers, compressors and all kinds of
machinery.  The modern type of induction motor,
having neither brushes nor sliding contacts, is free from
sparks and free from dust. Electric energy is safe,
clean, convenient, cheap, and produces neither refuse
nor side products.” The Canadian mining districts are
well supplied with water power, and all the wonderful
effects of electricity are available for us upon a larger
and more economicil scaie than elsewhere. In connec-
tion with this abundance of water power, and from the
fact that a large proportion is at present situated remete
from present railways and present seftlements, the
question of profitable limit of electrical transmission is
most important if, indeed, it be now possible to put a
limit on anything connected with electricity, with or
without the aid of a wire. It, as repotted, Lord Kelvin
has placed the profitable limit at 300 miles, this is suffi-
cient to utilize the greater part of the water power upon
the two watersheds north of the St. Lawrence river.

Professor Elihu Thomson says, * Up to the present
time it was practicable to transmit high pressure
currents a distance of 83 miles, using a presrure of
50,000 volts. I a voltage higher than that were used,
the electricity wonld escape from the wires into the air
in the form of small luminous blue flames.” As show-
ing how far we are yet behind nature, Prof. Thomson
says the estimated voltage from a lightning discharge
ranges from twenty to fifty million volts.

Wherever the raw material for electro-chemical,
electro-metallurgical, or other industries, affords suffi-
cient inducement, and the water power is at hand, the
forest will be penetrated much more rapidly than here-
tofore, and settlements advanced in new directions.
What can be done in this dirzction is best illustrated by
the development of a single industry in the wilds of
Minnesota north of Lake Superior, and adjoining Cana-
dian territory. Over four bundred miles of standard
gauge railways have been built, through what was a
trackless wilderness in 1885, to reach iron ore beds, the
ore from which is shipped to Lake Eric and thence again
railroaded 200 miles into Penusylvania.  This one busi-
ness has, in mines, railways, docks and fleets of steam-
ers, required an investment of $2350,000,000, and has
led to as low a rate, by water, as 1 cent per bushel
for wheat between Chicago and Buffalo, and 20 cents
per ton for coal from Lake Erie to Duluth, nearly
1,000 miles. QOne-half of the charcoal tron, and more
than bhalf of the pig iron made in the United States,
is smelted from Lake Superior ore.

RLECTRIC WALLWAYS,

The substitution of electricity for ~team as the motive
power for raitways on many roads is regarded as inevit-
able svoner or later. It has already taken place as
regards suburban railways, notably in the case of the
Charlevoix road and Hull and Avimer railway, where
water is doing the work which has heretofore been done
by coul.  The chiet obstacles to an early change on the
larger roads are the hundreds of millions invested in

locomotives, and the very large outlay required to equip
existing steam roads with the electric system. The
principal inducement would be the passenger service,
owing to the increased speed possible, it being confidently
stated that, with electricity, 1 speed considerably over
one hundred miles per hour could be attained. More-
over, there would be entire abolition of the poisonous
smoke which drops upon the Pullman in preference to
any coach ahead of it,

While the conversion of trunk lines would be attended
with a cost which is for the present prohibitory, this ob-
jection does not apply to new lines, which may be
worked independently, or in connection with electric
ones. When the time arrives for such railways, water
power will have a field of usefulness of which we can at
present form little conception. Water wheels and wires
would displace the coal docks, the coal-laden vessels,
the huge coal yards, and the trains required for dis-
tributing their contents over hundreds of miles of lines.

An interior line connecting Lake St. John, on the
Saguenay, with Lake Teuiscamingue, on the Ottawa,
which could ultimately be extended, via Missanabei,
Nepigon and Lac Seul to the Saskatchewan, would be a
colonization road, removed from the frontier ~one which
could be worked possibly altogether by water power,
and would open a virgin tract in which electro-chemical
and electro-metallurgical industries might arise, as well
as those connected with the products of the forests and
the mine.

SPARKS.
The city of Winnipeg, Man., wants tenders by August 12th for
the supply of twenty miles of wire for a fire alarm system.

The Hamilton Brass Works, of Hamilton, Ont., have followed
the example ot a number of other manufacturers v Hamilton and
stalled m their factory a 3o h.p. S. K. C. motor, which is oper-
ated by current from the Cataract Power Company’s lines.

The Nelson Electric Tramway Co. have just closed a contract
with the West Kootenay Power & Light Co. for the supply of
sower for the new street railway at Nelson, B, C. Mr. C. H.
1all has been appointed engincer-in-charge of the constraction
work.

The Domumon Coal Co., Cape Breton, N.S., are adopting
clectricity for the lighting of their mines, and have placed un order
with the Canadian Goueral Electric Co. for one of their standard
30 kilowatt dircct connected generators, together with switch-
boards and wiring.

Prominent Montreal men have made application for a charter
for the Wire & Cable Company. The capital is to be $3500,000
and the factory will be located in Montreal.  Messes C. F. Sive,
L.B. McFarlane and C. P. Sclater, of the Bell Telephone Coa., are
among the promoters.

The corporation of Fort William are setting up in their new
power and pumping station a new 180 k.w. S. K. C. machine,
with switchboard, cte. They are also largely increasing their
meandescent lighting.  When completed this will be one of the
most up-to-date and modern clectric light and water power
systems in the Dominion,

The corporation of Dundalk, a short time agr, passed a by-law
to rasse $9,000 for the purchase of an electric lighting plant.” The
contract for the engines and boilers was awarded to E, Leonard
& Sons, of London, and the contract for the electrical equipment,
consisting of a jok.w. 8. K. C. generator, with switchboard,
transforaiers, ete., to the Royal Electric Company, of Montreal.
The plant is to be in operation by Sept. 15th.

The town council of Arnprior, Ont., will likely enter into a con-
tract with Robert Andersen, of Ottawa, for lighting the streets
for fisve years,  Mr. Anderson’s proposition is to furnish twenty
lamps of 1,200 candle power at the price of $32 per year,
and 10 light the town hall with 16 candle power incandescent
lamps at the cost of 1 cent per hour, 30 per cent. discount. The
council have decided to take this step in view of their inability to
obtain from the Araprior Electric Light Company what was con-
sidered a reasonable price.

A most complete electric hight plant has been installed by the
Butish Columbia Manne Railway Company’s ways at Esquimalt,
B.C. This enables the company to dock or launch ships just as
easily at night as in the day, and makes it possible to carry on
work on vesscls both night and day, causing a considerable sav-
inyz to the owners.  The plant, which was installed by Messes G.
C. Hinton \ Co., consists of a 120 16-candle power light dynamo,
Fifty lights have been placed on each side of the cradle, every
other lamp beng attached to a long insulated cord so that it can
be placed wherever requiced.  Five are bghts have been placed on
the whirf and mounted on & carriage, so that they can be moved
about the vard as a 6,000 candle power searchlight.  The light
from this can be thrown across the harbor 1o guide ships 10 the
ratiway, or when stups are on and work s proceeding at night,
used to give additional light tothe workmen.  The company have
awarded the contract to Messrs. Hinton & Co. to install a
duplicate plant at the railway they are constructing at Vancouver,
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“

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.
TUE ANNUAL CONVENTION.

Areangements are nearmg completion for the annual convention
of the above association, to be held in Betlim on - Tuesday, Wed.
nesday and Thursday, August 15th, 16th and t5th. The members
of the local association are working earnestly 1o make the con-
ventiona success,  Besides the usual business, papers will be pre-
sented by Mr. E. J. Phillip, of Toronto, and others, and on Thurs-
day evening a banquet will be held at the Walper House, at
winch it is expected there will be alarge number of guests.

From Mr. G. C. Mooring, of Toronto, who is acting  executive-
secretary, we learn that the reports from the various associations
mcheate that there will be a satisfactory attendance.  The Toronto
contingent, which will comprise probably fifteen members, is ex-
peeted to leave at 8:30 a. m on Tuesday.  Delegates shounld buy
asingle ticket, and obtain from the secretary at Berlin, Mr. W,
Qelschlagrer, a certificate stating that they were in attendance at
the couvention. This will eatitle them to return fare at a
reduced rate.  Following is the programme :

OFFICIAL PROGRAMME.

TUESDAY, AUGUST 15371~ 11 a. m.— Reception of Delegates
Mayor's Address of Welcome. 2 p. m.--Mecting of Committees.

WEDNESDAY, AUG 16T —9 to 12 a. m.—General Business.
2 p. m.—Reading of Papers and Discussions.  Evening.—Open
Air Concert by B, M. 8. Band in Victoria Park.

THURSDAYV, AUGUST 17TIL.—9 a. m.—Business of convention
continued. 2 p. m.—Election of Officers and other Business.
9 p. m.- -Banquet House at Walper to the Officers and Delegates.

TORONTO NO. 1,

At the anoual meeting of Toronto No. 1, held an Wednesday,
June 2181, the following were clected oflicers for the year : Presi-
dent, H. E. Terry ; vice-president, J. Huggett ; recording secre-
tary, W. ). Webb ; financial secretary, A. E. Bourne § treasurer,
$. Thompson (acc.); conductor, J. Bannan ; doorkeeper, W. But-
ler 3 trustees, W, Lewis, Ao E. Edkins and W. J. Webb ; delegates
to convention, . E. Edkins, C. Moseley, J. W. Marr, W, ],
Webb and J. G. Ban.

TORONTO NO. 18,

Toronto No. 18 have clected the followng ofticers = President,
J. M. Dixon, acclamition ; vice-pressdent, T. Graham ; recording
secretary, Jos. T. Smart, acclamation ; financial secretary, 5. J.
Richardson, soclamation : treasurer, P Trowern ; conductor, R.
Riley ; door-hegper, James Hutchins ; trustees, A. W. Vancer,
Joseph Hughes! and F. W, Fanner; delegates, Messrs, Dixon,
Richardson aid Trowern. A few questions relaung to engine
compounding,‘ boiler construction and heating surface, and the
comparative merits of fuel, were asked and satisfactorily answer-
ed. .

HAMILTON NO. 2.

Hamilton association last month elected officers as tollows :
T. Chubb, president ; W. Sculthrope, vice-president ; J. ronside,
recording secretary 3 J. Carroll, financial secretary 3 W, Coilins,
conductor; T. Carter, doorkeeper ; trustees, P. Stott, R. Petti-
grew, R. Mackie; auditors, G. Mackie, R. Pettigrew, W.
Stevens ; delegates to convention, G. Mackie, J. Ironside.

Mr. Ernest S. Harrison has established business at 191 Thistle
street, Winnipeg, Man., and will in future represent the Western
Electric Company, of Chicago. He will give attention to elec-
trical construction and repair work of all kinds, and will make a
specialty of armature winding and motor repairs. He will also
carry a complete stock of supplies.

Just as we go to pressitis learned that the contract for the
Ragged Rapud transmission scheme for the town of Orillia is
likely to be awarded to Mr. P. H. Patriarche, of the Electric
Maintenance & Construction Co., of Toronto. After a delay of
several months, the contract was thrown up by the Central Con-
struction Company, of Buffalo, the original contractors.

Mr. Ephrem Valiquette, of Montreal, was the winner of the
gold medal at the Industrial and Mechanical course at the Monu-
ment Natonal.  Mr. Valiquette s provincial boder inspector,
president of the Engincers' and Mechanical Mutual Benefit Asso-
ciation, and also a member of the Canadian Association of St
tionary Engincers. He is now foreman for Lymburner & Mat-
thews, mechanical engineers, of Montreal,

ENGINEERING NOTES,

As to the causes of the round cortiers on the admission line of
the diagram from the steam cylinder of his air compressor, a
writer says that the diagram shows that ghe velease opens late
the compression is late, and theretore the admission is late, so
there is no lead, thereby making the round corners ieferred to.
Al the movements are too late; to overcome this, advance the
sheave,

In o recent paper by Mr, ‘I'. Messenger before the Northeast
Coast Institute of Eugineers and Shipbuiklers, a method  of
strengthing steam pipes was mentioned, [t consisted in applying
a series of clips (in two halves) cottered together, says the
Practical Engineer.  In a 12 inch pipe, with 100 pounds steam
pressure, they have been  pitched 0 inches apart. They
have a sectional area 3y square inch (2 inches wide by 3-16 inch
thick). Oae advantage that they undoubtedly offer is the re-
striction of a failure, as usually a rupture produces an opening
extending from flange to flange.  They can be easily applied to
the joints or branch junctions, strengthening the necessarily weak
places in a range of piping.  We should think that there should
be a large field for their use where brazed copper pipes are un.
avoidable. )

Why should the pressure fluctuate more at the end of a long
steam main than at the boilees ? is the question which is troubling
one of the subscribers of Power. The answer given is that if
there were no flow through the pipe the pressure it the far end
would be the same as that at the boiler, and would vary as the
pressure at the boiler varied.  Steam will not flow from one point
to another, however, without a difference in pressnre, amd the
greater the rate of flow the greater the difference of pressure re-
quired. 1t the pressure at the boiler, then, were absolutely con-
stant, there would still be a variation at the far end of the main
dependent upon the rate of flow, and if the boiler pressure varied
we should have at the end of the pipe a variation which would be
the combined effect of the changing boiler pressure and the
fluctuation due to the varying rate of flow.

FEED WATER. ~Treatment of feed water by engineers has
not, as a rule, met with any great success, as a number of ex-
periences in this line that have been shown up will testify, but
there a few tests that every one having charge of boilers should
be familar with, The presence of hard or soft water is casily de-
tected by dropping a few drops of alcoliol that has dissolved all
that it can possibly hold of good soft soap. The water will turn
milky white if it is hard and remain clear if soft.  Add to the
water from five to ten drops of oxalate of ammonia in a test tube.
If carbonate of llme be present the water will in a short time pre-
sent a clouded or milky appearance, and in a few hours a pre-
cipitate will be found at the bottom of the tube.  Take some of
the feed water and add a few drops of nitrate of baryta or barium
chloride.  If sulphate of lime or sulphuric acid is present it wil
be shown by a milky appearance, and by the formation of a white
precipitate.  If decomposed animal matter is the cause of all the
trouble it will be shown by adding a drop of premagranate of
potash, which will color the water a bright violet rose
when first added.  If decomposed organic nuatter is present the
color changes to a dull yellow; if present in large quantities,
however, the color will in time disappear.  If, upon adding a few
drops of solution of prussiate of potash, a blue color is produced
directly or after some time, it shows thiet iron is held in solution.

To Cover IroN PuLLEvs wiTh LEATHER.—With a given ten.
sion of belt nearly three times its much power can be transmitted
by a leather-covered pulley as with a smooth iron surface, It s
a comparatively easy matter to cement leather to the face ofa
pulley so that it will stay for an indefinite length of time—in fact,
until the latter is wora out or is forcibly torn from the pulley. It
is an casy matter to make such a cement joint  asit would be
if cementing to wood or other porous substance. Any good glue
can be used if suitably prepared and carcfully spread on the icon
surface. For such purposes # given amount of glue should be
covered with an equal weight of water, aad the whole let stand
for twenty-four hours until the water is completely absorbed by
theglue. The mass should then be heated in a water bath until
the glue is melted. This makes a concentrated glue solution,
This is to be spread on the surface of the pulley after the leather
has been suitably prepared. A strong solution of tannic acid
should be used for moistening the leather before it is applied to
the glued surface.  The solution should be applied warm,  The
surface of the pulley should be roughened by cross-filing, or the
use of acid before the glue is applied, and the glue should be
warm when the application is made.  The leather used tor cover-
ing pulleys may be picces of old belting or sphit leather,  The size
of the pulley can beincreased considerably by the use of the
leather covering.
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ELEGTRIC RAILWAY DEPARTMENT.

MECHANICAL TRACTION BY ELECTRICITY.
By Granvinix €. Cunkisenas, MLC.E,

IN the installation of mechanical traction by electricity on team-
wiy systems, the point to be considered is how this form of
traction compares in cost of construction and working with that
it displaces, and what are the conditions that make for n high or
low cost of working. It will doubtless be ndmitted that unless
such fortn of traction were finuncially superior to other forms it
wonld not be adopted 1 but it will be useful to inquire whercin this
particular superiority lies, as this indicates the direction in which
the «kill and resource of the engineer should chiefly be turned.
The cost of constructing and equipping an clectric tramwiy sys-
tem is very much greater than the cost of a hoese system,  The
receipty per car-mile may not be much greater, and with the
largely increased mileage ran may possibly be even less ; there-
fore, unless the expenses per car-mile of the clectric system ire
very much less than the expenses of the horse system, whenee
can be obtained the large additional net revenue required to pay
interest and sinking fund on the greatly increased capital invest-
od? 1t iv accordingly to this lowering of the cost of electrical
working that the attention of the engincer should be chiefly di-
rected, and the best results in this respect can be obtained only
by care in construction.

1n the first place, on what item in working cost may a saving
be looked for?

In the nutter of wages of men on the car no saving can be
effected , two men would be néeded on the electric as on the horse
car, and the clectric employees may even be expected 1o require
Ingher wages,  ‘The maintenance of car-body -painting, repairs,
cteo—-would be practically the same in either case 5 the mainten-
ance of the clectric equipment of the car is an addition to any ex-
pense of the horse system; so also is the overhead wire and
feeder system ; the maintenance of the track wonld be greater
for the clectric system, including thercin the bonding. 1o all
thesee items the cost in the total would be greater for the clee-
tric than for the horse system.  There would be some advantage
to the electric system in being able to run at a higher speed, thus
distributing the wages of motormen and conductors over a larger
mileage in a day and reducing the amount of that item per car-
mile.  But this is 0ot a tage amount and would not  compensate
for the increase in the other items mentioned.

The only item remaining to be comsidered is the power used in
the service, and it in in this iten also that the saving can be
effected.  For this reason the power house on an electric system
is the point to which the intelligence and skill of the engineer
should be mainly devoted. Tt is upon this that the financial suc-
cess of the undertaking depends, I it is carelessly  constructed,
with engines, boilers and appliances that do not insure a low
cost of workimg, then it is certain that bat a small profit—and
perhaps no profit at all—will be realized. It iy certain that no
great financial success will be secured.  Everything that will re-
duce the cost of producing the dlectric current should be sought
out and applied in the comtruction of the power house.

The cost of horse traction—:nd by this is meant the cost of
horse-keep, wages of gee yms, shocing, veteriniury expenses, but
eaclusive of dnvers’ wages—may betaken as varying from 3%4d.
per car-mile in an easily-worked town such as Glasgow, to 5d.
per car-mile in 2 hilly and more difficult town, such as Liverpool.
This is the cost of horse traction arrived at from the working of
fairly * e systems showing 7,000,000 car-miles annually in
Glasggow and over 4,000,000 in Liverpool.  The cost of electric
power for tractlon on the overbead trolley wire system should,
with enonomical engines, boilers :mg heat-saving applinnces, be
under d, per carmile for an casily-worked level town, and for
womore hilly town with steep gradients slightly over ¥d. per
capsmile. The cost nere meant is the cost of all wages, fuel,
water, oil, ete., in the power house, together with the cost of
maintenance, repairs and up-keep of the plant,. - The cars drivén
by this power are those weighing about 6'%5 tons when empty and
capable of seaung 26 passengers inside.  In order to insare this
low cost of working every care must be takenin the power house.
In choosing its site it shoulkd be placed close to a plentiful supply
of water, where all that is 1equisite for condensing purposes may
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be had at « nominal charge, or merely for the cost of pumpinyg
A river, canal, pond or the sea would afford what is needed. 1y
should be conveniently situated for the supply of coal from rail-
wity line, canal or wharf, o as to save the charges of handling
fuel.  One shilling per ton saved in cartage would amount toa
very considerable sum in a year in a large traction station.

But, ncedless to say, the most important matter is the type of
engines, boilers and  heat-savers to be used. The writer favor,
low-speed (70 revolutions) compound condensing engines, such
as ure built by numerous English firms, builers of the Lancashire
or Galloway type, with Green's economizers. A plant of this
charncter was constructed and worked vuder the writer's charge
on the Montreal Electric Street Ruilway, with the result that the
cost of producing current was a little under one farthing per
kilowatt-hour, and the cost per car-mile less than half-peany in
the open months of the year, when coal could be obtained for gv.
perton,  The consumption of coal was 3.48 tbs. per kilownatt-
lour, or 260 Ibs, per c.hup.-hour, and this was maintained
during the months of working. The average for a whole year
was only 2.75 Ibs, per chp.-hour, It is not pretended that this is
a phenomenally low rate of consumption.  On board many of the
large ocean-going steamers as low as 1,50 lbs. of coal per h.p.-
hour has becdn reached with triple expansion cogines ; but the
writer believes that fow electrical power-houses have been able
to show better results than those mentioned.  Nor is the nmesult
to be attributed to a very lurge output ; precisely similar results
can be obtained by using similar appliances on a smaller scale.
In the Montreal house there were six 8oo-h.p. engines, and the
daily output of current averaged 43,000 units. But the author
has recently obtained similar results with & small cable plant on
the Birmingham cable system.  In 1897 this plant consisted of a
pair of single cylinder engines running at 53 revolutions of 287
«xaximum h.p., with Galloway boilers, and no special heat-aving
appliances. It was necessary to increase the engine-power to
tmeet increased traffic. The author put in a pair of superposed
compound condensing engines of 40o h.p. running at same speed
as before, and obtained condensing water froma well ia con-
junction with a tank and cooling tower. The result was that the
consumption of fuel was reduced from about 3235 tons per mombh,
or 8.9 ths, per cacamile, to 6.3 bs, per car-mile; and the introduc-
tion of Green's economizers has further reduced the consumption
to 4.7 lbs. per car-mile, orto about 3 lbs. per h.p.hour. On the
Birmingham small cable system, the saving do@® not amount in
money to a large sum, but an a great electric "BMtem running,
sity, 7,000,000 car-miles in the year, 4 1bs, of coa¥! saved per car-
mile, at gs. per ton, amounts 1o £3,625 per annum ; and it is this
constderation that gves emphasis to the plea for an economical
power-house plant.

To return to the previous argument. Note what a large
saving is cffected when i cost of 4d. per car-mile for power is
substituted for 5d.; on a car-mileage of 7,000,000 it means no less
a sum than £131,250 per annum !and indicates the source whence
the increase of net earnings may be obtained to pay for the heavy
cost of electrical installation.  The whole cost of working a large
clectric system, including working charges of all kinds, should be
under 5d. wer caranile § but this can only be obtained with a care-
fully constructed power-house, where the works-cost of the
current is cut down to a minimum,

The limits to which this note had to be confined prevent the in-
troduction of any more elaboratc figures or statistics than those’
given; but enough has been said to indicate that, in the writer's
judgment, it is to the power-house that the chiel attention
should be directed in order to ensure the financial success of an
electric system.  Otlhier parts of the system claim attention, but
it iy on this that success or failure mainly turns.  More money
can be lost on the one item of power than would pay all the other
working charges, and whether the high potential system with
transformers or the multiple unit system be adopted, the success-
ful working ultimately depends upon having engines and boilers
that will do their work withalow consumption of fuel.

It is belicved that the council of the town of Woodstock,
QOut., will accept the proposition made by Messry. Ickes &
Armstrong, of Harrishurg, 'a., for the construction of an electric
railway in that town.
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SPARKS.

Robert Surtees, C. E., of Ottawa, has estimated the cost of an
cectrie light plant for the village of Shawville, Que., at $4,000.

The Canada Atlantic Railway Co, will this fall commence the
erection of additionnl car works at Qtawi, to be operated by
. m'trici(y.

The Hull Electric Co., at a mecting held last mopth, clected
directors as follows : Alex Fraser, David McLaren, W, J. Conroy
1. B, Fraser, R, H. Conroy and T, Viau,

Figures are being taken on developing the power of the Current
sver at Port Arthur, It is said that the work will cost about $5.-
voo and will include four turbines of 73 h.p. each.

Messrs, Corey & Campbell, of Bedford, Que., have given the
United Electric Company, of Toronto, an order for one of their

1,000 light inductor alternators for strect and commercial lighting.

Two buildings are being erected at Waverly, N. 8., for the
company which has been formed to manufacture electrical appar-
atus, fuses, cte, There will be five buildings in all, and the in-
dustry will employ a large number of hauds.

The Dominion Electrical Works, Limited, has been formed at
Halifax, N.S., for the purpose of manutacturing electrical appara-
tus and supplics.  The capital stock is placed at $30,000,
B. F. Pearson and Harold Covert, of Halifax, are among
the promoters,

The new steamer ** Argyle,” plying between Kitgstoa and Qat.
ario Lake ports, is one of the palace steamers of Lake Ontario,
its fittings being of the finest. It is lighted throughout by electri-
city and also has a search-light.  The entite clectrical plant was
installed by the Royal Eiectric Co., of Montreal,

The Eastern Townships Electric Company, of North Hatley,
Quel, has been granted incorporation, with a capital stock of
$300,000, to generate clectricity and construct necessary works
for the purpose.  Andrew J. Gordon, of North Hatley, and F. E,
Lovell, of Coaticook, Que., are members of the company.

Mr. Moise Paquin, of Maskinonye, one of the promoters of La
Societe Industrielle du Comte de Maskinonge, is negotiating with
American capitalists for the sale of St. Ursule Falls, on Maskiu-
onge river, in the province of Quebec. It is said that these falls
are equal to the Shawenegan Falls for power purposes. They
have a decline of 180 fect and 1o less than seven cascades, at the
foot of each of which industrial establishments could be erected
on solid rock foundation.

Ottawa capitalists are said to be considering a scheme for the
harnessing of the entire water power of the Chaudicre Falls,
‘The idea is to build a large canal from near the head of the falls
down through a suitable channel, the water to be directed into
this by means of a dam, and a large power house to be built at
the lower end of the artificial waterway. The clectrical power
thus developed would be caployed for the running of saw mills,
carbide factories, electric light plants, etc. It has been calculat-
ed that the falls would produce over 160,000 h.p.

The city council of St. Thomas, Oat., have renewed the con-
tract for street lighting with the St. Thomas Gas Co. The com-
pany are to supply the same number of lamps as at
present in use, all night, on a ten years' contract, at 23 cents per
lamp per night, or 26 cents per lamp per night for moounlight
schedule, with the provision that when the number of lamps reach

100 or more the price is 0 be reduced one cent per lamp per
night.  Incandeseent lights for public buildings are to be supplicd
at §8-100 of a cent per lamp per houe,

It is announced that the company contralling the water power
al Shawenegan Falls, Que., hav induced the Pittsburg Reduction
company to establish works there for the manutacture of aluminum,
Muminum, as is known, is extracted fioma  particular  clay.
Chome is to be found in guantities in Canada, and this, with a
mixture of o4 per cent, of iuminum, will produce a metal said to
be as steongy as steels IFsuch works are established in Canada,
it is probable that aluminum wire will be used 1o a greater extent
for the transmission of electricity.

The City of Geargetown, British Guiana, has recently introduce-
od the electrie light, The are lamps became centres of attraction
to cockles, a species of small beetle, which swarm in myriads
alomyr the coast and Liver shores at the commencement of the
Guiana rainy season, and cach lamp was speedily filled to the brim.
The front ranks of the insects then came in contact with the cur-
rent, which set their bodies on fire,  The immediate result was
that the lamps were rendered useless for illuminating purposes,
and vast clondy of intolerably soxious fumes cmanated from
them and floated into the neighbouring houses, the inmates of
which were driven nearly frantic.

The Electric Light Co. which recently securcd a contract for
lighting the town of Merritton, and which have about oo incan-
descent lamps installed in houses, and 20 enclosed are Tamps on
the streets, have began operations with theirown water power atud
apparatus,  They have, however, made an arrangement now by
which the St. Catharines Electric Light Co. are to furnish them
current from their station, which is about four miles distant.  The
plant of the St. Catharines Electric Light & Power Co, is being
considerably changed and enlarged.  One side of their new 200
kow, S.K.C. generator will supply the town of Merritton and
that district lying south of their power houSe, and the other phase
that portion of the city of St. Catharines north of their power
house.  During the hours of day-light thix polyphase machine
will be used for supplying power to the different industries in and
about St. Catharines.

Rules for automobiles have been adopted in France to secure
safety of passengers, pedestrians and other vehicles.  These re-
quire that the operating mechanism, steering gear and brakes
mieet the approval of an inspection board, and are, in brief, that ¢
Each vehicle must bear the maker's name, the type of the machine
and the number of vehicle in that type, also the name and address
of the owner. No one shall drive the automobile who is not the
holder of a certificate of capacity from the Prefect of the depart-
ment in which he resides.  The driver of an automobile must al-
ways have the regulator of speed well in hand.  In case of narrow
or crowded thoroughfires, the speed must be reduced to a walk-
ing pace, and in no casc must it exceed 18% miles in the open
country or 12% miles an hour while passmg houses.  Racing is
allowed, providing authorization is obtained from the Prefect and
the mayors are notified.  In racing speed of (82 mifes an hour
may be exceeded in the open country, but in passing houses the
maximum of 12% miles must not be exceeded.  The approach of
an automobile must be signaled by means of a horn,  Each auto.
mobile must be provided with two side lights, one white and the
other green. .

-Vietor Turbines
OPERATING DYNAMOS

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

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Great Capacity

High Efjficiency, Perfect Cylinder Gate, Steady Motion

RECENT PLANTS INSTALLED:-Lachine Rapids Hy-
draulic & Land Co., Montreal, Que., 12,000 h.p.; Chambly Manu-

Electric Light & Power Co., Dolgeville, N.Y.; Honk Falls Power
Co., EHenville, N.Y.; Hudson River Power Transmission Co.,

facturing Co., Montreal, Que., 20,000 h.p.; West Kootenay | Mechanicsville, N.Y.; Cataract Power Co., Hamilton, Ont.

Power & Light Co., Rossland, B.C., 3,000 h.p.; Dolgeville

CORRESPONDENCE SOLICITED.

The Stilwell=Bierce & Smith=Vaile Co.

DAYTON, OH IO,
Uo S. J‘o
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TRADE NOTES.

The Canadian General Electric Company are insalling & 50
horse power threesphase induction motor at 8t Elmo  mine,
Rossland, B.C., tor the James Cooper Mig. Co.

The McLaughhin Carriage Company, of Oshawa, have placed
an order with the United Electric Company, Ltd., for a 25 kow.
direct connected generator and engine, with complete accessories
for operating sime.

The Canadian General Electric Co. have recently sold the Wm,
Hamilton M{g. Co., Vancomer, B.C., one of their standard cogi-
pound wound multipolitr generators for direct connection to
Pelton water wheel,

The large 156 barrel mill of the Dowling Milling Company, at
Edmonton, N.W.T, is being furnished throughout by the Goldie
& McCulloch Company, Ltd,, Galt, Ont. This includes enyine
and boiler, as well as mill machinery.

The corporation of Bothwell, Ont., have placed an order with
the Canadian General Eleettic Company for all the additional
maderial required for extending their plant recently installed by
the Canadian General Electric Company.

The United Electric Company, lid., Toronto, have closed a
contract with the Kingston Hosiery Company for a 3o h.p. direct
connected generator, switchboard, engine, and the installation of
lights throughout their mills at Kingston, Qot,

The Goldie & McCulloch Co., Lid., Galt, Ont., have just com-
pleted the placenent of two large cross compound Wheelock
enyines at Bond Lake, in the power house of the Metropolitan
Street Railway Company.  The engines are from 400 to 450 h.p.
each.

The Robb Engincering Company, of Amherst, N, S., has re-
cently recewed the following orders from Britsh Columbia @ City
of Kamloups, a 150 hap., and the Hastings Exploration Syndicate
a 60 b.p. Mumford improved boiler ;. Hugh C. Baker, Rossland,
a 15 h.p., and Robertson & Hackett, Vancouver, a 50 h.p. Robb-
Armstrong engine.

Mesars. Steinhoff & Gordon, of Wallaceburg, who are erecting
a stave and heading mill at Tweed, Qnt., have decided to add an
clectsic lighting plant to light the town ot Tweed.  The order for
the electrical apparatus, consisting of a gok.w. 8. K. C. genera-
tor, with switchboard and complement of transformers, has been
given to the Royal Electric Company, of Montreal.

-

SPARKS.

The city council of Montreal is again taking steps to compel
manufacturers to instiall smoke consuming apparatus.

The Standard Chemical Co. are installing 2 new clectric plant
at their works at Deseronto, Ont. . The Canadian General Elec-
tric Company are supplyving the apparatus, .

The Montreal Street Ruilway Company have placed an order
with the Canadian General Electric Company for 10 additional 2
motar cquipments of their standard G. E. 1000 type.

Mesars, Wo D, MeNair, of New York, and J.S. Clark, of Ayr,
are pramoting an electric railway from Ave to Berlin,  They have
made application to the council of North Dumfries for right of way.

A go lp. S0 K. Cinduction motor has been installed by the
Cataract Power Company in the works of the Hamiltan Tack Co.,
which will add another smokeless chimney to the ** Electric City.”

Scnator Proctor, of Vermont, who is interested in the pro-
posed pulp and clectrical wotks at Grand Falls, N.R,, sates that
surveys have been made and that Montreal engineers are now at
work on plans of mills, dams, canals cte.

The United Electric Company, Toronto, have received an
order from the Kootenay Supply & Construction Company, of
Nebon, B Co, for & 100 kawe generator direct connected to
Pelton water wheel, 1o operate under 300 feet of water head,

The ratepayers of Niagara Falls, Ont., have voted in favor of
purchasing the plaat of the Ningara Falls Electric Co., at the
prce of $51,000. 1t is proposed to utihize the power auring the
day tune tor operatmyg the works of the Ontario Silver Plate Co.

The Domimon Govermment is callingg for tenders, up 1o dugust
18th, for the supplv of 330,000 pounds, or 103 tons of Falvanized
iron telegraph wire s alvo for delivery with above of 10,000

pounds of soft anncaled galvanized iron tie wire.  Particulius
may be obtained from K. F. E, Roy, scaretary Pablic Work.
Department.

The city of Hull Que., recently imvited tenders for o electr
light plant, but as yet the council has uot awarded any con-
tracts, on account ot the pending Jaw suit between the Ottaw.
and Hull electric companies,  The city solicitor gives it as hes
opinion that the city has a right to establish, its own plant, not.
withstanding the privileges given to the clectric companies.

The Gawans, Kegt Co., of Toronto, have given a contract to
the United Electric Comgiany, Ltd., Toronto, to equip their new
wholesale warchouses with a complete electric plant, consisting
of 30 k.w. generator, direct connected to high speed engine, als.
bailer, switchboard, three clevator motors, and the installation of
lights and fixtures throughout their five-story building and  base.
ment.

The recent introduction of series enclosed are lighiing from
alternating current systems by the Canadian General Electric
Company is meeting with the approval of all centsal station
manayers, The Sherbrooke Gas & Electric Co, was the first to
adopt this system in Canada, and will shortly have their new
installation completed. The Halifux Tramway Co. have just
placed an order with the Canadian General Electric Company for
100 of these lumps, with transformers.

The city council of Winnipeg, Man., recently accepted the fol.
lowing tenders for supplies and apparatus in connectiop with the
electric light plant ¢ Electrical supplies, Canadian General Elec.
tric Co., $140.22; one 100 h.p, high speed eng « E. Leonard &
Sons, London, $1,2460: leather belting, Sadler &  Haworth,
Toronto, £4.90 per lineal foot for 42 inches in width, and §1.45 for
14 inches; shafting, pulleys, cte., Dodge Manufacturing Co
Torono, $1,700.  “or wiring the city hall the tender of H. Rose
was accepted, at $318.45.

On June a4th last judgment was given at Ontawa by Mr. Jus.
tice Burbidge iy the patent case of the Genera! Engrineering Co.,
of Toronto, vs. The Dominion Cotton Mills Co, and the Amesician
Stoker Co.  The plaintiffs claimed that the defendants had in-
fringed their patent for improvements in furnaces, ete., by makiog
and erecting for use, at the works of the Domimon Cotton Mills
Co., furnaces with a system of fuel supply the same as that cover-
ed by the piaintiff's patent.  Judge Burbidge upheld the validity
of the patent and gave judgment for plaintiffs,

The contracts are said to have been let for the electrical
machinery and water whecels for the calcium carbide works at
Ouiawa. The entire plant will cost about S225,000. The elec-
trical apparatus will be supplied by the Canadian General
Electric Company, of Toronto, and will consist of two single
phase generators,directly connected to horizoatal turbines, with-
outgearing. There willalso be two goohip. 225 voit direct current
machines for operating molors for crusfiing, mixing, ete.  The
switchboards will be grey marble, comaining all the necessary
instruments for controlling the heavy currents incidental to the
operating of such large generating units.  The current will be con-
veyed from the generators at a potential of 2,300 volts to the
transformers, where it will be reduced 10 75 volts tor the furnaces,

SUTTON'S BOILER GOMPOURD

PREVENTS Roiler Explo-
sions, Lo<eof Lafe and Property.

Every Boiler shovid be
kept Free from Scale
and Corrosion.

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

Of Toronto, Limited, Consulting Engineers.
186 Queen Street East, - TORONTO, CANADA.

Northey Gas or
Gasoline Engine

trolied form of power, essential to the operating of
electtical machinery.
struction aud so easily run that it requires no attention
for hours at a time.
make it specially useful in'the case of lsolated Plants,

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

Supplies a smooth running, continuous, casily-con-
It is extremely simplein con.

Its handiness and convenience

** Built tot Mard Woek.*®

NORTHEY MFG. GO., uwires” ° romsero

Send for latormation.
ro1s Kiag St.—Sudway.
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CANADIAN GENERAL ELECTRIC GO'Y

LIMITED
The Largest Manufacturers of Electrical Apparatus under the British Flag,

HEAD OFFICE: FACTORIES :

TORONTO. ONT. PETERBORO’, ONT.

Braxen Oprices :
HALIFAX MONTREAL WINNIPEG ROSSLAND VANCOUVER

LLONG DISTANCE POWER TRANSMISSION

This Company was the first to introduce Long Distance Power Transmission in Canada,

and as evidence of the superiority and success of the apparatus installed, we append a partial list
of Power Transmission Plants in operation and under construction, contracted for during the past

few years, viz: gy

Lachine Rapids Hydraulic & Land Compan) - Montreal, Que. - 12,000 H.P., 6 mile Transmission.
Montreal Cotton Co. - Valleyfield, Que. - 3,000 **  Short o
St. Hyacinthe Electric Light Co - - St. Hyacinthe, Que. 300 ¢ 41 mile .
Department of Railways and Canals - - Soulanges Canal - 700 ‘13 . o
Trenton Electric Co. - - - - Trenton, Ont. - - §oo ** 12 N .
Lunenburg Gas Co. - - - - Lunenburg, N.S. - 130 * g l o
J. R. Scott & Co. - - - - Napanee, Ont. - - 130 ** 8§ o« .
J- R. Booth, Esq. - - - - Ottawa, Ont. - 300 g .o .
Auburn Power Co. - - - - Peterboro’, Ont. .. Joo a2t o
Hanover Electric Light and Power Co. . Hanover, Ont. - - 100 8

Durham Electric Co. - - - Durham, Ont. - 100 4 .

Light, Heat and Power Co. - - - Lindsay, Ont. - - 6oo g . .
B. C. Eicctric Railways Co. - - - Vancouver, B.C. - 1,000 ¢ g2, .
West Kootenay Power Co. - - - Rossland, B.C. - 3,000 * 39 *

FOR INFORMATION ADDRESS NEAREST DISTRICT OFFICE
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The Standard Light & Power Co., of Montreal, is building & ject of lighting the channel of the $t. Lawrence river, with a view
new statin on Chenmneville street. For the necessary machinery  to careying on navigation at night.  He proposes to place a pro.
o be matalled therem, conteacts have been let as follows : Ro-  jector or search light on the bow of every ship.  This would caw
tary converters, Canadian General Electric Co., Torono; En-  light upon a double row of white buoys defining the channel. It
gines, Westinghouse Cou, Pittsburg s boilers, Babeock & Wilcox  the steamer had a dynamo on board, the matter would be more

Co,

sunple ; if not, & compact storage battery would accompany the

Prof. L. A Herdt, Lecurer m Electndity at Metall University,  apparatos. The matter hias been referred to the harbor engineer
Maontreal, has watten a letter to the Board of Trade on the sub-  for a report,

CANADA’'S GREATEST FAIR.

This year will mark the coming of age of
Canada’s Great Fare and Industaial Exposition,
which will be hedd w Toronte from August
28th to September gihe Iuas just twenty-
one yvears siiee Totunto Ealbition was e~
tablished as an asoudd indiunon under the
present management.  Dunng that tume it bas
imcteased five fold in every duection, and to-
day can fairly lay clamn to have asumed a
naional chaacter.  Last year upwards of
300,000 people attended, and this year such
attapgements are beng made as will warrant
the eapectation of a stll larger attendance.
Many cutirely new features will be presented,
while the exbubats, with zninereased amount
given i prizes aotailing $35,000), will un-
duubtedly ctowd the siv hundred  thousand
dollars’ warth of baildings to their utmost,
The usal brilliant wilitary spectacles will be
given, allustiating recent famous feats of arms
an land and sea by both England and Awerica,
and amrapgements have been made for an
Wustration of wireles  telegaaphy,  wireless

i
|

telepboning and the anproved N sy In

shoet, the Ealubitton will e more than ever

up to date.

FOR SALE.
THRFE CANADIAN GENERAL ELECTRIC

Conpany ~ Mators -farteen hp. each
Aase woehang cndes | alwione \otar, 3 b, tna
the e tn: al Gonatrg ton Campany of Tond.
aell ar ex hange o lumber of hotsting enaine.  Apply
0] O, WILSON X CO 1 O 1002, M. Cathannes.

FOR SALE

American Patentsf the best Flean A Lamponthe
market, conts $3 1o manvfacture . Fogliah patent No
e70a% i of 1007, e requiresd, §2,0 ©, the it depenit
secures it Addres, Buer & Co, Company Promat
enn < Hhigh Hothorn, London, Fagland, -al-?ead-hcﬂ.
Warwickite, Land o

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANL PACTURRKS OF
TOPPINS,
BIDE-BLOGKS
axp CROSBE-ARMSE.

WRITE FoR PARTICULARN

TENDERS WANTED

A Veckly Jourmal of advance informa:
tan and pubdic works.

The reagnized metium for advertise
ments fur “lendens”

ANADIAN CONTRACT RECORD:
TORONTO.

Taught by Mail.
ELECTRICAL ENGINEERING,

Telepbony, Telegraphy, X-Rays,

MECHANICAL ENGINEERING,

Elementary Mathematics,

MECHANICAL DRAWING, stc.

Thuanit are suoewful and
Ca g Trtler fomits ne ADY xalanies
sraung ath me Ty surcmrespuet
€1 v Ntem
The Blectrical Raginecer Institute

of Cotrespondence Instiuction

Tregt 37 v o2 Dolerty St

New Yoot
. PR Woatetor
PRI £ SR LIS Catal e |
AT oy Moo (i Wion et TRLTEK™ State ' .
TV be AT Il R s wrsna mm oty ol
[T & SN PP PRy M —— wivh 1
& T alagan atunly

e AMERIGAN STOKER

Photograph of a Chimney BEFORE the Thesame THE. ..

ean Stoker was | N Chimney was
American Stoker was installed. :\FTE;{) ﬂmﬂr‘ﬁa“ Smkcr installed.

e Amercan SIONGP 60, =i

MONTREAL, CANADA: W. E. GOWER, Manager, Strrer RAnway CHanusxs.

Engineering Gontract Gompany

Main Office ; Canadian Office :
Fnxx Buioise, 78 Broanwav, NEW YORK Tasrir Buitoine, TORONTQ, ONL,

HENRY F. DUCK, MaANALRK box CANADA.
BRIDGE SUB-STRUCTURES, WATER POWER DANS, CANAL WORK
and CAISSON FOUNDATION a Specialty

ELECTRIC REPAIR & CONTRACTING CO.

Refill these and all other systems.
Write for prices . . . .

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

The\*
Crocker

Patent
Turbine

I you are interested in the devel-
apment of Water Power

FOR ELECTRICAL PURPOSES,

why not write us ?  \We should take
Pleasure in fumishing  information
reparding the Plants we have sup-

» l.‘m. Cr?::c{’;r:l.‘!tmlo?‘: 00'0“.' 3::"‘1‘ ':‘:.‘m% plicd for this class of service.
* « Our aim is to supply a compact,

powerful cquipment, complete in cvery respect, and capable of close regulation.
; Latest ofticial Holyoke test, made \psil, 1890,

Catalogur and Full Informatinn en Regueat.

. The Jenckes Machine Co., sz wr
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ALEX. BARRIE & CO,
MANUPACTURERS OP

RUBBER INSULATED ELEGTRIC WIRES

and CABLES
Tel.toys ¢ o8y Bt. Paul Street, MONTRERAL

[NPROTED ”SINSN" BATIERY

&

d Best
in the world.

Battery

Cheapest Battery to use.

g.
i

JOHN STARR, SON & GO., Llllllwd.

mu.u-nx. N. 8

Ifyouwantto . . . . .

SELL
ANYTHING

1o the wholesals and retail hard-
ware merchants and manufae-
turers

ANYWHERE

in Canada, you ean reach them
through

TAR CANAODIAN

NARDWARE AND METAL MERCHANT

OF EDUCATION
- Electrical
Engineering

Mechanionl, Steam r(i‘lvﬂ

()N"‘“igm o *f } [The New System

o A Calle n
TENDERS WANTED RHB]

I8 4ll l l |
A w Tion mmm il TAUOGNT BY MAIL.
Over 30 Courses.
T e e ey e o
::o ::bju:.'h -nuu"n- Ar: Interested.

CANADIAN CONTRACT RECORD THE INTAKNATIONAL LORRESK scueoLs,

TARONTO NBes 1004, Serasten, Fa.

Circulates in Every Province.

me Packard Electric Co., Limited

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR ...

Ssheeffer Recording Watt Meters
L L ST. CATHARINES, ONT.

WESTON ELECTRGAL INTRIMET G0,

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

a4
WES‘I‘ON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS anND
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETERS

Our Portable Instruments are THE STANDARD the world over.

Westen Portable Galvane- Qur STATION Auumas'u.d VOLTMETERS are unturpaseed in point
moter—gor Bridge Werk. of extreme accuracy and lowest consumption of energy.

An advertisement in the ELECTRICAL NEWs brings prompt returns,

JUST PUBLISHED

THE

GANADIAN

HAND-BOOK
F

o
STEAM

HE preparatory chapters are devoted to a

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

AND ) is equipped with knowledge to enable him to
pursue his researches to any further extent.
E:L:E,(zTRIOlTY o
24 ' THE
T C. H. MORTIMER PUBLISHING CO.
170 Pages 1 Strong Cloth Binding Y A
Dlustrated TORONTO - CANADA

8end for Table of Contents.

Pleass mention the CANADIAN RLECTRICAL NEWS when corresponding with Advertisers
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Y. Mide Mlcrophune
Thnbes! TRANSMITTER
) IntheWarld. *

' QUEBEC AGENTS
tor the
“Eastan’ Oynamos
& Mu}nrs

** Nessphones,” Montreal,
,

SWIBGH BO&FUS dﬂ(] ﬂnnunmawrs

E 419 gt. games St.
IRE ALARM APPARATUS and MONTRBAL
TELEGRAPH INSTRUMENTS @ 1acun e

ELEGTRICAL SUPPLIES

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

MUNDERLOH & GCO.

61 St. Sulpice Street MONTREAL

iz BELT NG

o0 ZQRONTO - THE J. 0. MSLAREN BELTING C0., MONTREAL
o VW rite Us For Pricess.

OHTIGHES, D1 aAH(G e MOI(]RS HUTORATI HOTR ol ARTERS

and all Electrical Devices and Repairs

T. & H. ELECTRIC CO.

SELLING AGENTS: 255-7 James St. North, HAMILTON 114 Bay St., TORONTO

The Electrical Construction Co’y

of London’ Limited MANUFACTURERS OF
tonooN, caNapa ¢ ELECTRICAL

Toronto Office : 42 York Street. I MA CHINE R Y

Halifax Office: 134 Granville St. 4ND

| Winnipeg Office: 760 Main St. | SUPPLIES

Repairs to any system on Short Notice at Reasonable Rates

e = P0ad s o - |




