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WATER POWER DEVELOPMENT AT CHAMBLY,
By Cntasaes Wo Haas,

\1 the present time, when the development of desirable water
povers and the electrical transmission and utilization of the energy
tnerel | obtained is attracting such widespread consideration from
hath capitadists and manufacturers, the attention of the reader is
durcted to the original features and subsequent improvement of
the poser site at Chambly, P.Q., some cighteen miles from Mont-
veal, on the Richelicu river.  This steeam, as is generally known,
w the outlet of Lake Champlain, It bag a strong current, and
hetore the building of the big dam at Chambly its course near that
pomt was broken up by a series of rapids. It was to the possi-
buhties of development which were offered at this place that the
attention of tae Royal Electric Company of Montreal was directed
earhn 1893, when the rapid increase in their business made it
apparent that more power would soon be demanded, and that
unless other arrangements were made, an addition to their steam
plant would be necessitated.  After due consideration, theretore,

These plans called tor one power house and one dam, the
latter butlt of concrete 3 and by the use of horizontal wheels and
direct conpected geaerators, it was propased o develop, under
the head of 28 feet before mentioned, a total ot 20,000 hap., or
5000 h.p. more than the plans of 18g3, at a cost ot about $28 per
hup., exclusive of the electrical machinery,  In order to satisty
themselves fully regarding the most practical plan o wopts
still i third engincer was called in, that his views of the feasa-
bility of developing the power under one head of X teet
might be obtained. The preparation of his plans and  esti-
mates consumed uearly a year’s time, and, when submitted,
were found to fully endorse the idea of one dam and one
power house, though they called for a timber cnb dam filled
with stone. It was estimated, howeser, that the cost of the
timber crib dam  theeein suggested would  have been some
§0000 more than the conerete dam called tor i the plans of
Engincer Rice.

In the meantime the Chambly Manulactuting Company had

e gt ——— o~ &

Fii. 1.-—GENERAL VIEW OF THE CHAMBLY POWER PLAST.

they secured an option on this water power at Chambly, extend-
ing from Chambly Basin for about four miles up the river,
and had preliminary plans and  estimates made.  These first
plans comempliated developing 15,000 h.p. by building two dams
<and two power houses, cach for 12.feet head, at a cost, exclusive
of the electrical mochinery, of about $80 per h.p.  Vertical
turbine wheels and gears and timber crib dams were proposed.

In the spring of 1894 .\, C. Rice, of Dayton, Ohio, a hydraulic
vogineer of wide experience, was requested to examine the pro-
posed witer power and to prepare pians and estimates for ity de-
velopment.  He observed that the question of anchor ice {(frazil)
was one that demanded serious consideration in designing a plaut)
where, as in this case, the development of uninterrupted power
was contemplated.  This was the more apparent because con-
siderable trouble from this source had been experienced by the
cotton mills an the Chambly <ide of the river, where water power
to & limited extent had been ntilized for some time.  The records
showed that the water in the Chambly Basin had been known to
rise nearly 8 feet by reason of the accumulation of anchor ice
flowing down the river.  Engincer Rice concluded, however, that
if the power house were praperly located, and the power were de-
veloped under one hicad of 28 feet, there would be no anchor ice
to interfere with the operation of the plant; and he prepared his
plans accordingly.

been organized, the principal stockbolders in it being the men
who compased the Royal Electric Company.  They took over the
water power options which had been secured by the Royal
Electric Company, and proceeded to carry oul the projects of
their predecessors,  The plans of A, C. Rice were adapted, and
in August, 180, a contract wias entered into with the Stitwells
Bierce & Smith-Vaile Company, of Dayton, Ohio, whereby they
were to take the river and conditions just as they were at
that time, develop the power demanded, and turn the whole
plant over to the Chambly Manufacturmg Company  raady 1o
run, except that they were not to furmish the electrtcal machinery
required.

Oct. 1, 1896, work was begun on the cofferdams, and during
that winter some 10,000 cubic yards of rock were excavated
under the power house and in the tail race. The concrete work
on the dam and power house was commenced May 1t of the
following year, and on Oct. 28, 1897, upon the completion of this
p\\rlion of the work, the waste gates were closed, and the water
began flowing over the crest of the big dam, the length of which,
including: the waste gate walls, is nearly 1,500 feet. Uafor.
tunately, at the time the water began flowing over the daar, some
of the concrete was only two weeks old, and owingto the very
low temperature of the water it set very slowly ; <o that when the
ice, some two feet in thickness, went out of the pond in the spring,
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it did some damagre to the apron of the dam, repairs to which
where made after the low water i the fall of 1898,

Having in mind the highest recorded rise in the Chambly Basin
due to the accumulation of frazil, the engincer located the power
house about 2,000 feet further up the river, and established the
tail water level about four feet above the low water level in the
basin, making the wheel pits deep enough and the draft tubes
longr enoupth so that if, as he anticipated, it was demonstrated
thit there would be no further trouble from anchor ice afier the
power was developed, the tail race could be excavated four feet
deeper, thereby increasing the power about 2,800 h.p. without
any changre in the machinery.

The forebay and wheel chambers are built in ten sections,
with walls 5 feet thick between the chambers. The wheel pits
are built in seventeen sections, with walls 2 feet 6 inches thick to
carry the generator floor aud power house, and bringing one wall
directly under the centre of each generator.  Through the arches
and over the wheel chambers there are manholes 6 feet in
disneter directly over the centre of the wheels, so that any part

supplying the cotton, woolen and grist mills of A, T. Willet & Son
with power.  On the rear side of the waste gate wall, around the
gate openings, is a continuous southern pine timber frame, buuw
into the wall flush with the face, to receive the gate frames,  1he
witste gates and frames are cast iron and each gate 15 set on
sixteen rolls, so that with the operating device on the top of the
walls, two men can operate a gate under any condition of water
in the river.  On the top of this waste gate abutment wall is «
pipe pretection railing about 4 feet ligh, extending from the
corner of the power house to the end of the abutment at the crewt
of the dam,

The specifications were carefully drawn up, and called for a
high quality of work throughout. Some idea of the amount of
labor involved may be gained from the statement that the engin.
cer's estimates included, among other items, over 91,000 cubic
yards of rock excavation, 33,763 cubic yards of concrete work,
and something like 36 tons of haif-inch round iron, this lust-named
material being built into the dam. Al of the electsical work and
machinery was furnished and installed by the Royal Electric Com.-
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SIDE ELEVATION LOOKING UP THE RIVER.
F1G6. 2.—P1aN aND ELkvanion oF Power HOuse.

of the wheels can be removed from the outside of the generator
room. The forchay, wheel pit walls and power house foundations
are built of concrete ;. while the power house above the abutment
and gallery loors is v steel and brick structure 75 feet wide, 308
fect Jong and 3o fect high from the floor to the chord of the roof
trusses. The walls are 13 inches and 17 inchies thick, with one
counse of biick outside of the steel structure.  The inside of the
power house walls is plastered with cement mortar, finished
swooth and painted. Figre 2 shiows plan and clevations of the
power house, and illustratey clearly  the general arrange-
ments.

Joining the river end of the power house and forchay walls isa
waste pate abutment walle  This wall is 27 feet wide on the base,
8§ feet wide at the top, and is about 33 fect high and 185 fect long.
1t is provided with 15 waste gates, cach having an opening 3 by
6 feel.

The dam is 36 fect wide on the base, 6 feet wide at the crest,
aud is 18 feet high above the apran 3 while the total height varies
from 20 10 23 feet, with the crest § feet below the abutment. The
wmertlow dam exteads up the river 1,15t feet, thence across the
river 330 fect, where it joins the abutment on the Chambly side.
This abutment has three feeder pipes 6 feet in diameter, for

pany, of Montreal. The heavy machine work was done in their
shops at Montreal, the lighter work and assembling being done at
the power house at Richclicu. This made the progress of this
portion of the work very slow™and expensive: but, as the power
was 1o be used in the city of Montreal, and the wire line had to
cross the St. Lawrence river on the new Victoria bridge, it has
been impassible to deliver power in the city until the completion
of the bridge.  Aside from this, the disrupted ownenship of a
certain srip of ground lying between the city limits and the abut-
ment of the bridge would still have made it doubtful as 0 just
when the current could be delivered at the sub-station in Montreal,
cven if the bridge were finished.

The exciter wheels were fint sturted Nov. 18, 1893, and the
first power from them was delivered 1o a saw and grrist mill at
Richclicy, situated about one mile from the power house, Jan. 23,
1898, The wenerator wheels were started Feb. 22, and the fint
RKenerator was connected to the wheels May 26, 1598,

The wixdom of developing the power under one head of 28 feet,
with the idea of obviating the trouble previously experienced with
frazil, was fully demonstrated during the winters of 1897.08 and
1898-99, when the cotton mills ran continuously without any trouble
whatever; while at the same time the exciter wheels were operat-

END ELEVATION LOOKING FROM THE RINER
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wi, and the waste gates were discharging more water than the
Luype wheels will ever use.

I'welve inches of the outside face of all the walls and the dam
wselt 1s built of concrete composed of one part best fortland
cement, two parts good clean sharp sand, and five parts of broken

gates.  Fig. 3 shows sectional elevation through the wheels and

power house.

The 27-nch wheels, each of which develops 200 hip. and 200
revolutions per minute under 28-foot working head, are used to
drive the exciting generators,

Each of these exciting generators

0yoe— -

-

in

Fig, 3.~—~SECTIONAL ELEVATIONS THROUGH WHEELS ANE PowEkRr House.

stone that would screen two inches, while the inside portion of
the dam is built of ixrge blocks of stone excavated from the tail
race and filled solid with concrete,

The full turbine equipment will consist of 16 pairs of 46-inch
cvlinder gate horizonta! wheels, and two single 25-inch cylinder
ate honizontal wheels; all of the ““Victor” type. The 48-inch
wheels arc used for driving the gencrators, cach two pairs of
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requires 175 h.p., leaving 25 h.p.in cach wheel for regulation, which
is provided by a Snow mechaunical governar for each, mounted in
front of the wheel chamber. Secctional clevations through the
exciter wheels and power house are shownin Figr. 3. At the pre-
sent time both the exciter wheels are in place, and cight pairs of
the gencrator wheels. The power house, forcbay and wheel
chambers are, of course, arranged for the reception of the re-

SECTION C O

FiG. 3.—SEcTIoNAL ELEVATIONS THROUGH EXCITER WHEELS AND POWER HotsE.

turhines constituting onc unit, which will develop 2,648 h.p. and
1353 revolutions per minute under 28-foot working head. Each
unit furnishies the mative power for one of the 2,500 h.p. genera-
tors, leaving in the wheels 138 h.p. for regulation.  For each twe
pairs of these wheels there is provided a Giester electrical gover-
nor mounted in front of the wheel chamber, with & suitable hand
wheel located ncar the govemor and generator for operating the

maining cight pairs of gencrator wheels as soon as the Chambly
Manufacturing Company may call for them.

Fig. 5 shows the exterior, and Fig. 6 the interior of the power
house. It will be observed that it is light and roomy : the gen-
crators on vne floor and the switchboards inthe gallery above
where the operator can have an unobstrucied view of the whole
gencrator roon.
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The entire plant affords an excellent example of modern cugin-
cering practice, and great credit is due both to the engineer and
the builders of the powerfl turbines and generators. Unusual
interest has been manifested in the projrress of the work by pro-
minent engineers, and the plant has been visited by a number of
the leading enginecring socicties,

The four sets of wheels and generators were started April 10

U1G. §o—-EXTERIOR ¢ POWER Hovse.—Cnamnwy

for & continnous trial run of thirty days, as provided for in the
contract betaeen the Chambly Manufacturing Company and the
contreactors for the w:ucr-po\i'cr cquipment.  The results have
been very satisfactory indeed, and a rheostat test of the gener-
ators has shoun as higgh at 3100 bop. output of one generator with
about at 3o-foot head of water on the wheels,  Assoon as the
wire line to Montreal can be completed, the abundant supply of
electrical power available will prove of immense value to the in-
dustrial interests of the city, and
will mark the beginning of an
cra of greatly improved condi-
tions.

Al the iran and steel wotk,
including the waste gates, hand
rail, rack frame and rack, wheels,
draft tubes, steel structurat work
in building, traneling crane and
cranc track, was furnished by
the Stillwell-Rierce & Smith-Vaile
Co., who conteacted, as before
stated, for the entire hydiaulic
Pant: but subelet the work of ex-
cavation and bulding to Peter
Lyall & Sons, of Montreal.
Electrical World.

CANADIAN ASSOCIATION
OF STATIONARY
ENGINEERS.
Montreal No. 3, CoAGS K,
have dedided to hold 2 picme and
games on Saturday, July s5th,
at Carticeville. This premic s
beinyg held tor the purpose of
assisting  the mechanical kibrary

of the association,

James  Aikins,  secetary of
Brockwlle No. 15, fumnhes the
following hist of the officers of
that branch: Past president,
John Grundy; presdent, Wm.
Robinsen ; vicespresudent, Chas.
1. Bentrand: recording sccre.
tarv, Jas. Jikens;  treasurer, W, F. Chapman:
Clareme VansAmum, doorkeeper. Victor Hannan o trustces,
Edward Devine and James MeRitchie,

- )

S

comductor,

=

The ity Counal of Taronte have awarded the contract for
clectical apparatus o be used for lighting the new city and
county bulldings o the Canadian General Electric Company.
The plant consnts ot one 100 kilowatt direct copncctad umit,
together with switchboard and intrunients.

POWER PPLANT.

PERSONAL.

Mr. Edward Bailey, electrician for the Perth Waterworks Co,,
has removed to Moatreal, where he has obtained a more lucrative
position.

In the recent bye-clection in North Waterloo, Mr. L. J. Breit-
haupt, president of the Berlin Gas & Electric Company, was
elected to aseat in the Ontario legislature, defeating s op-
ponent by 116 votes.

‘To Professor Dean Bovey, of
the Facalty of Applied Science
of McGill University, Montreal,
belongs the distinguished honor
of being elected a member of the
Council of the Tustitute of Civil
Engincers, of England.

The ELecTrIcAL NEWS learns
with regret that Mr. Jo Wilson,
superintendent of the C. P R,
telegraphs in Beitish Columbia,
has been confined to the hos-

pital at Nelson through ser-
tous illness. He is now, we
understand,, almost  recovered.

Mr. Nelson Graburn, assistant
superintendent of the Montrenl
Street Railway, has resigned his
position, and will shortly go to
Glasgow, Scotland, where he will become superintendent of the
Glasgow Corporation tramways.  Mr. Graburn, while assistant
to Mr. McDonald, had charge of the electrical equipment of the
company.

Mr. Wm. W, Grant, of the engineering and sales department of
the Westinghouse Electric & Manufacturing Company, has been
transferred from the New York office of that gompany to the
oflice of the Canadinn agents of the compiny, Messes. Ahearn &

Fic, 6.—INTERIOR OF POWER HOUSE..—~CHAMBLY POWER PLANT.

Soper, Outawa.  The \\'cslmglmuw Company s buuness m
Canada s assunung large propostions.

Mr. . W Morris, a graduate of MeGill University, Montreal,
has gone to Kingston, Jamaica, having reccived the appointment
of clectrical supenintendent of the strect railway there.
graduating Mr. Morris has held the position of superintendent of
the St. Jolin and Moncton, N. R, milway systems, and has
occupicd & responsible position with the Royal Electrie Company,

of Montreal,

Since
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BRUSINESS PROGRAMME.
WEDNESDAY, JUNE 28TIL

11.00 A M. Meeting of Exccative Committee.

2.00 P.M. Opening of first session in Convention Hall, New
New Royal Hotel,
Premdent’s Address.
Reading Minates of Last Meeting.
Secretary-Treasurer’s Repot. .
Reports of Conumittees and General Business,
Presentition of Papers.
Discussion.

THrRsDAY, JUNE 20TH.
Consideration of Reports of Committees.
Election of Standing Commitiees,

Selection of Place and Time of next Meeting.
. General Business.

Presentation of Papers,

Discussion.

Q.30 AN,

Presentation of Papers.
Discussion.

2.30 .M.

Frinav, JUNE j0TiL.
Election of Officers.

.30 AN, A t
Unfinishied Business.

CCOMPANYING the programme of the forth-
coming annual convention of the Canadian
Electrical Association, printed above, will be

found in succeeding pages, particulars and illustrations
of some of the clec-

ASSOCIATION.

[ P

CONVENTION PROGRAMME.

CONVENTION HEADQUARTIRS

R
-~

New Rovat, Houe,

1lasunaoN, ONT.

LIST OF PAPERS,
* Metersand Meter Rates™
* Cont of Electric PPower Produced from a Steam Plant.™
C. B. Hunt, London, Ont.

[ lnqr_qion": Compulory inepection of indallations ;. Montteal Fire Commission
crs” Report as to causes of fire. . 1. Plewes, Montreal

¢ Long Butning Enclosed Ame Lampe.™ W. AL Tutayne, Hamilton, O,
** the Inandesent Lamp tor Central Statinns,  consdenng efficiency, candle power,

distribution of light, regulation, and whether 220 to 240 volt Iampn are likely to
come nto general use, alw a reference to the Nernst lamp,

E. k. Cary, St. Cahavines, Ont.
** Central Station Accounting from a Busdness Standpoine.” . H. Hart, Montreal.
Tranormer Foonomy.™ F. H. Leanand, Jr., Montreal.

In addition to the papers, there will be a few matters for general discussion, alwo a
**Quention Box.

AL AL Dion, Ouawa

SOCIAL FEATURES,

WronKsnav, Jung 28,
730w Trip 1o Burlingten Beach and excursion oa the Lake, retumning by Ham.
ilton Radial Railway, viviting en route the power statione of the Hamilion
Sticet Kailway Company and the Hamilton Kadial Railway Company.

Taersvav, JUNK 29Tt
s.00 138 -Trip to Grimely over the Hamilton, Grimsby and Beamwille Electiic
Railway, and on_return, visit ta the Hanulton Eleutric Light & Power Con
fany’s power <tation
.00 1t Annual Asociation Banquet, New Royal Hotel,
Fravav, Juxe jetm,
12.30 1.3t —Take train on Grand Trunk Railway for visit of inspection to the Cataract

Power Company™s worh<at DeCew Fallh, Teaving for Hamilton and pints east
and west at §.33 pam,

successful promoters ot its welfare.  There should be a
reunion of all these at the coming meeting, in addition
to an attendance of the majority of those whose mem-
bership dates fiom a Iater period.  Not only so, but it
may reasonably be

trical and other fea- !
tures of tnterest in
and about the ity of
Hamilton, where the .
event will take place.

Same of our read-
ers will recollect that
the first convention
of the Assaciation,
following soon after
its organization, took

place in Hamilton.
The success then
achieved was such

that the promoters
felt encouraged to go
forward, and the sub-
sequent of
the Association has
been one of steady
develupment.  1n the proceedings of the first convention
held June 14th, 15th and 16th, 18q2, are recorded the
names of several gentlemen who are still members of
the various committees of the Association, and are
regarded as being among the most active and

history

Convxtion Hiveoraeites

New Rovan Hotrg, HasmiLtos,

] expected that ¢lectric
3 lighting  companies
throughout the pro-
vince will mark their
appreciation of the
-alue of the Associa-
tion’s recent efforts
to conserve the rigrhts
of the clectric light-
ing industry, by sub-
milting their names
for membership at or
previous to this mect-
ing.

From an electrical
point of view, espec-
ially, Hamilton has
made wonderful pro-
gress since the time
when the first conven-
Ottawa and Montreal

ey

atagtoas o

o «smﬂ

tion of the Association met there.
were then the only important electrical centers in
Canada.  Recent developments have placed in the
same rank, Hamilton, Quebec and other citics.

The enterprise of the citizens of Hamilton in this di-
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rection 1s seen i the numerous electric railwiy systems
which now radiate from that centre. By the construc-
tion of these railways Hamilton has attracted to itself
the trade of a large and prosperous territory, and has
thereby greatly increased its commercial importance
and prosperity.  The Cataract Power Co. represents
the greatest and boldest enterprise of the citizens of
Hamilton in this direction. By successfully préviding
for the generation and transmission of at least 8,000
horse power of clectrical energy, from a water power
situated near St. Catharines, they have, so to speak,
taken the wind out of the sails of the clectric power
companies at Niagara Falls, so far as the market for
power between St. Catharines and Toronto is concern-
ed.  Having got their plant In successful operation, the
question of finding a market for all the power which
can be developed at

consists of 35 motor cars, built by Jones, of Troy, N.
Y., and 15 trailers.  The electrical equipment is West-
inghouse excepting one equipment of G. E. 1,200,
which is used on a water car for sprinkling the streets,
this being done under special contract with the city.
The road extends to Dundurn Park, owned by Senator
Mclnnes, which is one of the finest in the Dominion,
and also connects with two inclines, one at the head of
James street and one at the head of Wentworth street.
The power house of the Hamilton Street Railway Co.
is a brick and stone structure situated at the foot of
Hughson street, on the shore of Hamilton Bay. The
motive power consists of wheelock tandem compound
condensing engines, six boilers and Westinghouse dyna-
mos. The oflicers of the company are as follows :
President, Edward Martin, Q. C.; vice-president, John

A. Bruce; secretary-

their works is under-
stood to be now engag-
ing the attention of the
management, and it
need cause Do surprise
if before or shortly fol-
lowing the convention,
the rumored consolida-
tion under one man-
agement of all the elec-
tric light and railway
companies having their
headquarters in Hamil-
ton, should become an
accomplished fact,
These electrical de-
velopments, combined
with the numerous other
features of interest set
forth by the programme,
together with the at-
tractiveness of the city
itself, and its central
location and  accessa-
bility by rail and water,
should ensure for the
coming convention
large attendance and a
full measure of success.

The local committee
having charge of the
convention arrange-
ments is as follows . Messrs. George Black, super-
intendent  G. N. W, Telegraph Company, chairman;
Mark Thomas, manager Hamilton and Dundas
Railway ; 1. R. Levden, manager Cataract Power
Company ; Gordon J. Henderson, manager Hamilton
Electric Light & Power Company; A. J. Nelles,
manager Hamilton, Grimsby & Beamsville Railway ;
Wilfred Phillips, manager Niagara Falls Park & River

Railway ; AL B, Smith, G.N.W. Telegraph Co.; E. E.
Cary, manager Packard Electric Company ; J. B.
Griflith, manager Hamilton Street Railway; €. K.

Green, manager Hamilton Radial Railway.

THE FIECTRIC RAILWAY S OSTEMS.
The Hamilton Street Railway was the first in Canada
to be aperated enitrely by electricity, the old horse ear
system being comerted to electric power in the year
This svstem, operating within the city limits,
comprises 11 miles of double track.  The equipment

.
[TTRR

Ciry Haut, HaMmiLtoNn, OST.

treasurer and manager,
J. B. Griffith ; electri-
cian, V. H. Waggoner.

Besides the Hamilton
Street Railway, the city
is fast becoming the
centre of a magnificent
system of radial rail-
ways. Thelongest road
is the Hamilton, Grims-
by and Beamsville elec-
tric railway, which
travels east to Grimsby
and Beamsville, a dis-
tance of 24 miles, pass-
ing through a country
that for years has been
known as the fruit gar-
den of Canada. The
power house, a brick
and stone structure, is
situated at Stoney
Creek, about midway
between the two termin-
als of the road. The
generating plant con-
sists of two Westing-
house dynamos, 300
h.p. capacity in engines,
and two 200 h.p.intubu-
lar boilers. The cars
consist of nine motor
cars and five trailers.  Mr. A. J. Nelles is secretary and
manager of the road, and Mr. C. Fraser chief elec-
trician.

The Hamilton Radial electric railway leaves the
city by the north-east, skirting the bay shore until the
beach is reached, then crossing the beach and passing
betwaen handsome villa residences to the village of
Burlington, ten miles from the city of Hamilton. Two
C. G. E. generators of 4oo k. w., 500 h.p. in engines,
and 300 h.p. in boilers, comprise the equipment of the
power house, which is located at Burlington. Six

motor cars and two trailers are operated. Mr.
C. K. Green is manager and Mr. C. G. French chief
clectrician.

In the year 1896 the Hamilton and Dundas railway,
then operated by steam, was converted to an electric
spsiem. It extends from Hamilton to Dundas, about 5
miles to the west.  Mr. Mark B. Thomus is manager
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ol the road and Mr. P McCullough  chief electri-
cian.
THE CATARACT POWER COMPANY,

The magnificent enterprise of the Cataract Power
Company has already been described in the Eueetrican
News.  Power is generated near St. Catharines, Ont.,
and transmitted, at a pressure of 24,000 volts, to the
=ity of Hamilton, a distance of 35 miles. In a paper
by Mr. Wm. Hemphill, read betore the Enginecering
Science of the School of Practical Science, Toronto, we
find the following additional particulars regarding the
construction of the steel pipe that carries the water
from the reservoir at the edge of the mountain to the
wheels in the power house : The pipe is 735 feet long,
8 fecet 6 inches in diameter at the top, and 7 foet 6
inches at the bottom ; it is }{-inch thick at the top and
gradually increases to a thickness of 13-16-inch at the
bottom, both tranverse and longitudinal seams being
double riveted. This pipe is large cnough to supply
6,000 h.p. At the top of the mountain, the stone was
dug out to adepth of 8 or 10 feet, the pipe laid in this,
and securely fastened by concrete in the mason work,
heavy Nanges having first been riveted to the pipe. The
flanges were necessary as a great part of the weight of
the pipeis supported at the top. At the upper end of
the pipe, suitable grates are placed, to keep out ice and
drift wood. As the current in the canal is very slow,
there is not much danger arising from drift ice. At
distances of 15 feet down the side of the mountain solid
blocks of mason work are built for the pipe to rest on.

The illustration shows a longitudinal cross-section of
this expansion joint. At B is shown how two sections
of the pipe slide, one inside the other, with a piston
and cylinder action, forming a sliding joint. AL Cis
shown an iron ring, fastened with angleiron as shown,
and this forms a sliding joint at D, At Ais a 12-inch
opening in the pipe, through which the water can flow.
There are two of these holes.  The water fills this por-
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tion of the joint, and the pressure of the water against
C has a tendency to keep the lower part ot the pipe in
place. The water presses against I, causing a little
spring in the joint. The combined action of the spring
in the iron and the pressure of the water against C takes
up any elongation or contraction that may occur. It
was found necessary to pack the joints with wooden
rings, as shown, some six or seven inches thick, and
when the wood swelled, it stopped the leakage to a

large extent, but this

Cotrt Housk, HaMiLtoN, ONT.

About two-thirds of the way down the side there is a
ledge on the mountain about 6o feet wide, the pipe
follows this, and then runs down at an angle of 20" to
the power house, where it turns almost at right angles,
and passes under the power house. Near the edge of
the ledge in the mountain there is an expansion joint, to
take up any clongation or contraction that may occur in
the pipe.  This joint is constructed so that it supports
the remainder of the weight of the pipe. The joint,
being larger than the pipe, rests in a hollowed-out
portion of the mason work, making it very secure.

1 swelling of the wood will
not allow the joint to move
much. AsFisaniron ring
around the pipe, this ring
is flanged and riveted to
part I, as shown, forming
another sliding joint.

THE  HAMILTON  ELECTRIC
LIGHT & POWER COMPANY.

Situated on Main street
is the dynamo room of
the Hamilton  Electric
Light & Power Co., its
dimensions being 135 x 70
feet. The machines con-
sist of arc and incandescent
lighters and electric power
generators.
Royal

There are two
alternators  with
exciters, one C.G.E. 2,000
lighter, and one Westing-
house 1,800 lighter. “Fif
tecen machines of varying
power are for the supply
of arc lights, fourteen being from the Royal Elec-
tric Co. There are two pair of Brown engines of
700 h.p. each. On King street is a three-storey struc-
ture in front, combining the offices of the company and
several other offices. The rear is taken up by the
boiler room, where there are three batterics, one con-
sisting of five Go-inch Osborne-Killey tubulars of 75
h.p. each, the second of two G6-inch Goldie & Mec-
Cullach tubulars of go h.p. each, and the third of two

Polson water tubulars of 200 h.p. each.  This company

* now hold the contract for lighting the streets of Hamil-
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ton.  Recently the management decided to take power
from the Cataract Power Co.'s system, instead of
generating it themselves.  Mr. Gordon J. Henderson is
manager of the Hamilton Electrie Light & Power Co,
and Mr. T, W. Martin chief electrician.

Go No W. TELEGRAPIL OFFICE,

About 2 o'clock 4. m. on the morning of May tath,
1898, during a severe thunderstorm and downpour of
rain, the office of the Great North-Western Teleyraph
Company in Hamilton, along with the building in which
it was situated, was destroyed by fire.  So complete
was the destruction that not an instrument or even a
printed message blank was saved out of the wreck
the books (the current month’s business), a portion of
the lower oftice furniture, and some battery cells only

and instrument tables are of ash and cherry. The
tables provide space for 21 instruments, three sets of
repeaters, and  space for extension.  The switch is
Buanell's latest design, with space for 70 wires. The
office presents a neat and handsome appearance, win-
dows at back and front giving perfect light and ventil-
ation, metallic ceiling of neat pattern and light color,
walls covered with grey ingrain paper, with 18 feet
ceiling.

The wires are led into the office in two 50 wire and
one 18 wire Kerite cables, boxed in, and back ot switch
case opens into a distributing box.  This box and its
surroundings  are  covered with asbestos board, and
every precaution possible has been taken to avoid fire
from electric contacts  after feaving the box cich wire
passes through covered poreeliin fuse blocks, which

are  separated  from

being  rescued.  As

carly as possible the [ ' \\_‘ \A"'
chief operator and the 2 ‘ NN
linemen cut all the ' ) NN

wires through, so that
by the time of opening
for business at 8 a.m.
all through circuits
were completed, and
no stoppage of busi-
ness except with
Hamilton ensued.
The only wires in-
commoded temporar-
ily were those depend-
ing upon Hamilton
batteries, which were
demolished in the
basement of the burnt
building. The man-
ager in the meantime
had secured the only
acant premises in the
neighborhood, and
at 7 a.m. began mov-
ing in the few arjcles
saved

The new location
was about 60 yards
south of the old office,

1

3

1 %l'll .

Rezsas

i

viich other by glass
strips, then recabled
to the switch-board,
and from the switch-
board cabled to each
instrument table. A}l
wires not in cables are
Kerite covered. The
sounders are in reson-
ator boxes of neat
design, and cvery-
thing arranged for
prompt and efficient
handling of business
with perfect ease.

O~

Theofhice is admired
by all who have seen
it. One gentleman
connected  with the
telegraph service who
has visited all the
principal offices in the
United States and
Canada, says it is one
of the ncatest he has
came across.?

Although the old
office took fire during
a thunderstorm, there

and as no poles could
be erected, a 50 wire
cable was secured for temporary use ; instrument tables,
battery stands, etc., had to be made out ot pine boards.
The first supplies arrived from Toronto by the 8 o'clock
train, wires were rapidly got working, and before dark
all necessary circuits were connected with the office.
Those not required for local purposes were left cut
through in the cable box ; about one hundred wires
were in the mix, but few oflices were aware that any-
thing unusual had occurred. The temporary quarters
being too small, the adjoining office with No. 34 was
secured and fitted up for permanent quarters. The
premises are 18 by 61 feet, all on the ground floor; front
consists of a large plate glass window, and door on each
side. The counter running across the office is made of
ash, with cherry top, covered with plate glass, a neat
brass screen dividing it lengthways, with openings to
receive messages through. Inside are the necessary
desks, etc., for clerk and manager, and below these
desks is the operating department. The switch case

Post Orrice, Haminton, ONT.

is nothing to connect
the fire with lightning
coming in on the wires. All reliable evidence in-
dicates that the fire started in the south part of the
building, and rapidly spread to the north end. The
telegreaph operating room floor was not touched, and
the business office damaged by water and fire entering
trom behind.  The office is under the management of
Mr. George Black. Members of the Canadian Elec-
trical Association are invited to visit the office during
their stay in Hamilton.

THE BELL TELEPHONE EXCHANGE.

The Hamilton exchange of the Bell Telephone Com-
pany is quite important, inaamuch as it is the central
distributing paint for long distance messages to the
United States and clsewhere.  The exchange is under
the management of Mr. B. J. Throop, while Mr. H. C.
Baker, manager for Ontario, also makes his head-
quarters in Hamilton. The company intend to lay a
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number of underground conduits in the city this
summer.

HAMILTON AND BARTON INCLINE RMLWAY.

I'ris well known that klong the south side of the city
of Hamilton, and extending for miles in cither direction,
stretches a bold, steep escarpment, known as the
Hamilton mountain.  This mountain is from two
hundred to four hundred feet higher than the level of
the city, and to provide means of access for wagons,
clectric cars, etc., the Hamilton and Barton incline
railway, a view of which is here shown, was constructed
in the year 18g2. It is a straight cable road of uniform
grade, extending from a point at the commencement of
the rapidly rising ground to the.top of the escarpment.
The distance between these two points is 700 feet, and

of four girders forming part of a steel trestle viaduct.
This abutment is built with large, heavy store, and
provided with wing walls turning back to mecet the
retaining walls, or rather the retaining walls are exten-
sions of the wings.

The steel trestle extends over about two :nirds of the
length of the railway, and consists of eleven j3o-feet
spans and one of 37 feet. Most of the bents, which
are of steel, supported by two stone piers ot pedestals,
are from 30 to so feet in height. They carry four
parallel track girders two feet in depth and spread cight
feet from centre to centre. The whole structure is
designed so that a moving load of 60,000 pounds will
not produce a greater strain than 10,000 pounds per
square inch of section on any member. Across each pair
of these inclined girders the ties are placed, and upon

Tue HazMiLTON AND BARTON INCLINE Rajnway,

the nisc 195 feet.  The central portion”of the track 15 at
an clevation of about 30 feet above the surface of the
ground.

The road has a double track. The lower portion of
the road-bed is built upon the ground, partly through
a cutung and partly upon an embankment formed by
the material taken from the cut., The road-bed at the
lower end commences in a pit 13 feet deep that is, 13
feet below the level of the approach to the track. This
pit is formed to receive the peculiar-shaped cars of the
road, which are built with level platforms and con-
sequently, to suit the steep grade, which is 30.7 per
cent., require to be 13 feet high at the onc end, the
other being as close to the track as possible.

The cutting within a very short distance attains a
depth of thirty teet, the width of road-bed being 34 feet.
The upper end of the embankment is terminated by
a heavy stone abutment, built to receive the Jower ends

them, directly over the centre of the girders, the track
rails, which are bolted to the girders. There are then
two parallel tracks eight fect from centre to centre of
rails and cight feet apart. Upon the bank, below the
trestle, the tracks are laid in the ordinary way, except
that the ties are supported on the lower side by stout
stakes to prevent them from working down hill.

On cither track runs a car 36 feet in length by 14
feet in breadth. The cars are constructed with level
platforms, being supported by wedge-shaped frame-
works, which raise the platforms towards the lower end
about 13 feet above the tracks. The cars are combina-
tion affairs, being arranged to carry passengers and
teams at the same time.

Attached to two heavy timbers, braced by heavy iron
knees, in the lower framework of each car, are two
steel wire cables, cach having a tensile strength of
125,000 pounds by actual test. From the car the
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cables are carried up the cenire of the tracks on small
carrier wheels 14 inches in diameter,

At the head of the plane the cables pass over large
cast iron sheave wheels 10 feet in diameter, these being
strongly supported by iron girders and columas.
Thence the draught cable passes down to a winding
drum 10 fect in diameter, about 3o feet below, situated
in the basement of the depot at the head of the planc;
but the safety cable passes from the sheave wheels onto
another large cast iron wheel of about equal size, which
is set in a heavy iron framework and securely anchored
to the solid rock, so that in case of the possibility of an
accident happening to the draught cable the cars would
be held securely by the safety. Powerful brakes are
atttached to either side of the drum and to the safety
wheel, and these may be applied by the engineer from
the pilot house. The foundations of the drum, which
itself weighs about 10 tons, are strongly anchored down
to the solid rock by 16 two-inch iron bolts. The drum
is controlled, and from it the road operated, by a pair

sliding gates, which are opened when o car is down.
Into the face of the car pit are built four large iron air
buffers two for cach car to strike against, These
consist simply of 18-inch iron cylinders provided with
pistons which are drawn out by wire sash-cords hung
with weights and working over pulleys.
FEATURES OF INTEREST.
The Hamilton water works is owned by the city, the
pnmping stition and filtering basins being at the Beach.

There are nine city parks in Hamilton, containing in
all 52 acres. A view of the Gore Park will be found on
another page.

Three fire stations are located in the central portion
of the city, and four others in the outlying districts.
Alarms are sent through a system of electric boxes, and
also through the Gamewell police call system,.

Anthority has been given the Hamilton Electric Light
and Power Co., by the city council, to illuminate with

-
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of Wheelock engines of about 125 indicated horse-
power.

The depot, situated at the head of the plane, and
which contains all the machinery, is a four-storey stone
and brick building. The basement is occupied by the
engines and drum, the boilers and tfuel room, and also
contains a large room to be used as a workshop. The
second and third flats. are designed to be used as a
dwelling for the engincer and his family, and the upper
flat, which is only on a level with the top of the hill,
contains the driving platform, a waiting room, a board
room, and a large covered balcony looking out over the
city. In the centre of the driving platform and opposite
the centre of the tracks is situated the little 4 x 8 feet
pilot house. This is built with large glass windows on
all sides and commands a view of the whole road.
Within it stands the engineer, who has within arm’s
reach the means of controlling every part of the ma-
chinery.

At the lower end of the plane there is another small
but neat brick depot, and dwelling above it for a
caretaker. The entrance to this depot is guarded by

incandescent lamps during the C. E. A. convention the
Court House and Post-office buildings as well as the
central park known as the Gore.

Places of interest in and around Hamilton include
the following : Burlington Beach, Gore, City Hall,
Gore Park, Post Office, Court House, Ontario Normal
School and Coliegiate Institute, City Hogspital, and Royal
Canadian.\’acht Cleb, an illustration of which appears
elsewhere.

Hamilton possesses two hundred and twenty-seven
manufacturing establishments, equipped with modern
machinery and the latest labor-saving devices, and
many of them, including the extensive works of the
Gurney-Tilden Company, operated electrically by
motors supplied by current by the Cataract Power
Company.

The Hamilton Light and Power Company have had
made of galvanized iron letters two feet in height
the name of the company. A number of incandescent
lamps inserted in sockets in holes in each letter will
illuminate the sign and enable every passer by to readit.
This sign will be put in position and illuminated during
the Canadian Electrical Association convention, and on
special occasions afterwards,
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The Demand for  SUME of the American electrical journals
Blectrical Machisery have lately reterred to the fact that

tn Bouth Atried-hat during the last fiscal year $50,000
worth ot electrical machinery from the United States
wis sold in Cape Town. Some American manufactur-
ing firms have established resident representatives there,
by which means they are regularly kept informed re-
garding trade demands. The suggestion is now made
that the National Association of Manufacturers should
establish in Cape Town a warehouse for the display of
American goods, as has already been done at Caracas,
South America. These pointers as to the duings of our
American neighbors should be suggestive and useful to
Canadian manufacturers,

Standardizing Direct- .\r thc recent meeting in Washington,
Counected Generat- 1),C., of the American Society of Me-
tog Machisery  hanical Engineers, Mr. J. B. Stan-
wood, of Cincinnati, presented a paper on ** Standards
for Direct-Connected Generating Sets.” The author
defined as the features that need standardization: A
series of capacities and speeds, for the use of the outside
engineer, and those parts of the engine and generator
which hive to be connected or fastened together to be
standardized for each different set, to facilitate the
assembling of the combined machine or **set.” As the
result of this puper and the discussion thereupon, a
committee of the Society was appointed to co-operate
with a committee from the American Institute of Elec-
trical Engineers to consider the subject and formulate a
method of standardization.

l’unn\k.\nom have been made to es-
tablish two fuctories for the manufic-
ture of calcium carbiae within the limits
of the city of Ottawa. This has elicited a protest from
the Canadian Fire Underwriters’ Association, on the
ground that such manufactures should be classed with
those of explosives, and therefore prohibited, except in
isolited and remote buildings. In a letter to the City
Clerk, Mr. Hadrill, Secretary to the Underwriters'
Association, points out that the English government has
taken action in this direction, owing to the hazard from
the finished article.  Supposing that the manufactured
carbide be not stored on the premises, a large amount
of it must necessarily be on hand, as the pigs of carbide
take many hours to cool. Regarding the contention
that water thrown upon carbide when hot will not gen-
crate gas but throw the water off in steam, Mr. Hadrill
argues that the surface of the carbide pigs would soon
become cooled, and gas generated which water would
be powerless to extinguish ; in fact, the more water
poured on the worse would be the fire.

Dangers ot
Cilcium Carbide.

It seems reasonably certain that in the
near future the automobile carriage in-
dustry will become established on a
commercial basis. Of the various kinds of motive
power for thowe carriages, electricity gives promise of
being most generally adopted. This almost certain in-
crease in the number of ‘efectrical vehicles is likely
to result beaeficially to the central stations, the
charging of the batteries providing a market for current
during the day when there is usually a light load on the
machines. In the larger cities, where a number of such
vehicles would be used, an approximately coastant day
load could be carried. This question hes already re-

New Field For
Central Statioss.
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THE ALLISTON ELECTRIC LIGHT CO., Alliston, Ont. - - -

T O'DELL ELECTRIC CO., Annapolis, N.S. - - - . -
BAIE ST. PAUL ELECTRIC CO., Baie St. Paul, Que - - - -

- BERLIN GAS CO., Berlin, Ont. - . .
BRANTFORD EL l CTRIC & OPI‘R:\TIVG Co., Br'mtford Ont - - .
COCKSHUTT PLOW COQ., Brantford, Ont. - - - - -
WQOD BROS., Brantford, Ont - - - - -
BRIDGEWATER POWER CO,, Brldgu\n(cr, N.S. - - - -

G. H. DAVIDSON., Bnghmn Ont - - - -

CORPORATION OF CAMPBELLTON, Campbeliton, N ] ] ]
THE l'LELTRlC Co., (.lucoutnm, Qut. - - - - -
DUNDAS ELECTRIC CO.. Dundas, Ont. - ; - LT
EDMONTON ELECTRIC LIGHT & POWER CO., Edmonton, N.W.T. . )

H. E. POULIN, Farnham, Que. - - - - -
HAMILTON & PROUT, Forest, Ont. ) ] )
CORPORATION OF FORT WILLIAM, For William, Ont. . ] ]
GLEN WILLIAMS ELECTRIC LIGHT CO., Glen wm.ams, Ont - .
.JOHN PH]LH’ (:r'md Valle\ Ont. - - - -

GRAVFNHURST l’LECTRlC LlGHT & POW!;R CO Gravenhurst, Ont - -

_ CATARACT POWER CO., Hamilton, Ont. - - -

HAMII.TON ELCCTRIL LIGHT & PO\VER Co., H'xmllton. Ont - .. -

L\I\I. & BAILEY, Hamiiton, Ont. - - - -

CORPORATION OI' JOLIETTE, Joliette, Que. - - - - -

CORPORATION OF BARRIE, Barrie, Ont. - - - .
KOOTENAY ELECTRIC CO., Kalso, B. C. - - . - .

J. T. AYERS, Lachute, Que. - - -
CORPORATION OF MARKHAM, M'lrkh'lm, Unt - - - -
CORPORATION OF MONCTON, Moncton, N. B. - - - .
DOMINION COTTON MILLS CO., Montreal, Que, - - - -
THE ROYAL ELECTRIC CO., Montreal, Que. - - - .

.
]

» 13 " " - - - - - -
"

MONTREAL WATER & POWER CO., Montreal, Que. - - - .
-NAPANEE WATER & ELECTRIC LIGHT CO., Napanee, Ont. - - .
CORPORATION OF NEWMARKET, Newmarket, Ont. -

EASTERN TOWNSHIPS ELECTRIC LIGHT, POWER & CARBIDE CO Nor!h Hatley, Que

59 COMPANIES, 95 GENERATORS, 30,451 KILOWATT GAPACITY.
SIMPLICITY

T.-H. Arc Dynamo and Lamps
Direct-Current Dynamos and Motors
Railway Generators and Apparatus

Sole Manufactup
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GENERATORS

‘S.K.C." Generator built in Canada was put in servie
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TRANSFORMERS

h, 1593, since which the following
n Ul‘(]CI‘:

OWEN SOUND ELECTRIC ILLUMINATING & \ll*G CO., Owen Sound Ont. -
PENMAN MFG. CO., Pans, Ont. -

I"ETERBOROUGH LIGHT & PO\VER CO.. Peterborough, Ont. - -
THE MONTMORENCY ELECTRIC POWER CO., Quebec, Que. . -

A, RIE\‘DA\V Richelieu, Que. - - -
RICHMOVD COUNTY ELECTRIC co, Rlchmond Que -

W. MCMQSTER Ridgetown, Ont - -, - -
IRON MASK GOLD MINING CO., Rossland B.C. - - - -
WELLAND VALE MFG. CO., St. C'xtharmes, Ont. - - -

ST. JEROME POWER & ELECTRIC CO., St. Jerome, Que. - -
CANADIAN COLORED COTTON MILLS CO., St. Stephen, N. B. -
SHERBROOKE GAS & VVATER Co., Sherbrooke, Que. - - -

. o «“ - . -

CORPORATION OF SUDBURY, Sudbury Ont. - - - -
SUSSEX WATER & ELECTRIC CO., Sussex, N. B. - - - -
SYDNEY GAS & ELECTRIC co., S)dney, C. B. - - - -

L - - -

"TEESWATER LIGHT & POWER CO., Teeswater, Ont - - - -
NORTH SHORE POWER CO Three vaers, Que. - - - - -

-TORONTO ELECTRIC LIGHT CO., Toronto, Ont. - .- -
(X} (XY (X}

VANKLEEK HILL ELECTRIC CO., Vankleek, Ont. - - - -
A. GAGNON & CO., Victoriaville, Que - - -
WINDSOR ELECTRIC LIGHT CO \Vu.dsor, N S. - - -

X . - - -

RIORDAN PAPER MILLS CO., Hnwkeshury, Ont. - - -

EFFIGIENGY

pistance Transmission

i TED

‘S.K.C.” Generators have been

CAN: \DIA‘I ELELTRIC & \V:\ThR PO\VIZR Cco., Perth, Ont - - -

S. GEORGE, Stoufiville, Ont. - - - - - -
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ceived some attentiou in the United States, a paper on
the subject haviug recently been presented betore the
Northwestern Electrical Association by  Mr. H. M.
Maxim, who sees in the advent of the electric carriage
a great advantage to the central station.  While auto-
mobiles have as yet been introduced only in one or two
Canadian cities, it is quite probable that they will be-
come more generally used in the near tuture, although
to what extent is uncertain. The large amount of
asphalt and other smooth pavements now being con-
structed in our cities should encourage the use of
electric carriages, as the best storage battery must be-
come impaired by constant jolting over rough roads.

The annual convention of tne National
TZ‘;::;‘:::;E:E:‘"“ Electric Light Association of the Uni-

ted States, held in New York last
month, seclared to have been the most largely at-
tended and in many other respects the most successful
in the history of that o.anization. The presideat in
opening the convention gave some statistics showing
the wonderful development of the electrical industry
within the boundaries of Greater New York., He said :
« Within its limits are located thirty-five electric light
stations, which furnish more than 1,000,000 incandes-
cent lights, more than 30,000 arc lights, and at least
30,000 h.p. in electric motors.  The capital invested for
carrying on this great business is nearly $100,000,000.
It may interest you to know that in 18y7, in the City of
Brooklyn alone, there were ten street railway compan-
ies having 678 miles of track, and a capitalization of
$35.000,000. Inthat year these railway companies car-
ncd 223,180,504 people.  To-day, every transit company
i the borough of Brooklyn is eguipped or about o be
equipped with electricity as its motive power, and the
capitalization is $150,000,000, and 23h,080,010 people
were carried by this vast system in 1808, Electricity,
together with the inventive genius of honored members
of this association, has made this wonderful change
possible.” A number of excellent papers were present-
ed and discussed. A lecture on liguified air by Mr.
Chas. E. Trepler, whose recent experiments have be-
come so widely known; an automobile excursion to
Grant’s Tomb ; and a visit to the General Electric Com-
pany’s works at Schnectedy, were prominent and high-
Iy appreciated features of the occasion.  General 8. T.
Carnes, of Memphis, Tenn., was chosen as president
of the association tor the ensuing year. It is probable
that the next convention will take place in New York
or Chicago.

Methots of 1T Wouid appear as though changes are
Generatingana  likely to occur in some localities at
Sopplytag Blectncity.) st in methods of supply of electricity
for light and power. In all the provinces of the Domin.
ion, with perhaps the exception of Nova Scotia, New
Brunswick and Prince Edward Island, steam users are
obliged to import coal from Pennsylvania.  In conse-
quence of this fact, their fuel bill becomes one of the
most serious items of operating expense.  Qwaers and
vperators of works for the supply of electricity doubtless
realize to the fullest extent the truth of this <tatement.
There is no more important question to them than that
of how to keep down the fuel account.  The keenness
of competition and other causes have in many instances
teduced prices for cutrent to unprofinghle figures  In
the majonity of cases any attempt to increase them

would probably not be successtul, but, on the contrary,
would be certain to lead to a disturbance of conditions
which have come to be regarded, by the consumer at least,
as being  permanent, and would in consequence arouse
antagonism to the companies.  The latter must  there-
fore adopt the alternative plan ol trying to lessen, to the
greatest extent possible, the cost of generating  the
current, while at the same time, by the use of the most
improved apparatus  aod the best  arrangement  of
circuits, ensuring the profitable utilization of as high a
percentage of the current generated as may be possible,
Naturally enough, under such conditions, the attempt is
being made to cheapen production by substituting water
power for steam wherever by this means a saving can be
effected.  The relative efliciency and economy ot the
two methods is one of the live and much discussed ques-
tions ol the day.  Without enterinry into the pros and
cons of the subject, it may be said that weighty argu-
ments can be advanced in tavor of both sydems  also
that the relative economy of steam aud water power is
Targely dependent on locality and circumstances.  The
Latest phase of this subject is now in process ol develop-
ment, and is the result of the demonstration at Hamil-
ton, Moatreal, Quebec and elsewhere in Canada of the
possibility of transmitting current at feast over distances
of ten to “hirty-five miles, and supplying consumers en
route and at the terminals at lower prices than could be
offered by companies using steam to generate cucrent
oa the spot.  From this quarter has already come
threatened competition to central station companies
operating by steam in proximity to witer powers, and
i1t remains to be seen to what extent the present central
stations sitaated within thicts -Hve oules of large water
poners may ind it most profitable to resolve themselves
mto distnibuting stations, receiving  their supply of
current at wholesale rates from an outside source.

Y.M.C.A. ELECTRICAL SOCIETY.

Tue summer course ot the above society, organized
by the electrical students in connedtion with the educa-
tional department ot the YOM.CLNL, Montreal, opened
on May 25th, whea Moo Fo B Hom delivered a lecture
entitfud ** The Theory of the Telephone.™  The members
have prepared quite an interesting sylabus for the
summer months, the main feature being a series of lec-
tures by practical men.  The second one will be by Mr.
1o C. Bray, of Messrs. Ness, Mclaren & Bate, entitled
** The Telephone in Practice.™  1tis proposed to visit
large clectrical plants on the tiest and third Saturday of
cach month.  Following are the officers : Honorary
president, Prof. Herdt, Mctall Collegre 5 president, Mr.
IF. B. Horn; vice-president, Mr. R. B. Macdonald ;
secretary and treasurer, Jo Ol Bray, 31988 James street.

The following grentlemen connected with the electrical
industry of Canada attended the recent annual conven-
tion of the National Electric Light Association held in
New York : Mr. Fred. Nicholls, general manager of
the Canadian General Eleetric Co. jex-president of the
NoELLA) G Moo WL Browne, general managrer of
the Royal Electric Co., Montread ; Mro O B, Huant,
manager London BElectric Co., London, Ont.

Every persor nterested in clectrical development  past, present or
future 1 Canada, s invited o particspate :n the Annual Conven
tion of the Canadian Electneal Assouation at Hamulton on the last
three days of this month.
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$ TELEGRAPH +* TELEPHONE

WIRELESS TELEGRAPHY.*
By F. A Haottoyn, M.LEE., M.Can.Soc.C.E.

Recent shipping disasters which have occurred, more upu.mlly
on or near the Atlantic seaboard of Nova Scotia, render tfe con.
T sideration as 10 the best means to be employed with the ohject of
- minimizingg such casualities particolarly appropriate at the present
“moment, in view of the fact of maringe insurance rates having been

T raised on vessels bound to and from Canadian ports.,

< ‘Fhiat the subject is one of no inconsiderable importance, as far
- as Halifax is concerned, will be it once apparent to those whose
< futerests are connected with the maritime enterprises of this city,
“iind s these interests concern, 1o iy very great extent, the whole
= provinge, the presentation of the following remarks will need no
wpology on the part of the writer.

T The enumeration of the many accidents to shipping on and near
hiese shores, which have been chronicted during the past twelve
“months, would here be superfluous. “The mere mention of such
Tlosses of life wnd propeity as those involved in the Bungoyne.
Cromartyshire collision, the wreek of the Moravia on Sable
stand, and the loas of the Castiliag, will suffice as instances.  In
Studying the subject of marine signals, and particulasly those
Maced near the coist for the purpose of guiding the mariner into
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_port amd warning bim in respect 10 omtlying dangers, the writer
" hias recopnized the advantage afforded by audible as opposed to

" visunlsignnds, A system of clectric buoys, 1o be placed at some dis-
tance from this harbour, was sugested insundry communications,

published in Halifax papers in 1891, and the jtencral features of
the proposed appardus were fully deseribed.  Attention was
again called to this subject in a paper read before the Maritime
Elevtrival Association in Scptember laste The propesal was re-

ganded with faver by competent authorities, but as its practical
application necessitated some conviderable outlay, 5o encourage-
ment was given to the scheme. "But theadvent of what i popu-
Lardy known as ** wircless telegraphy ™ renders the discunsion of
m_\'.pro;n\m-d syatem of clectric gong buoys, as far as the immedi-
ate objeet of this communication i3 concerned, for the present at
The marvellous results now attained by
means of the Marconi system of wireless welegmphy are »o niuch
in advance of these atforded by any other means that the question
o improving the approaches to our coast and 1o our harboris
a comparatively simple one. - The history of the various attempts
to telegraph through spice without the aid of intervening wires
dates back, asfaras the United Kingdom s concemned, to the early
fortres, but it is beyond the seape and n)gm‘ts of this paper to record
the abors and achicvements of those who have devoted their time
and talents w the endeavor o pesfect this longz dreamt of projeet.

least, unnecessary.

*Paprar read lvd'n'c tbc Cou'vn!dtbc Thant of Tuade, Halifax, N, S., May 16k,
%93

The natural and practical question is how and by what means is
this astonishing annihilation of space now rendered possible, In
an admirable work on this subject, Richard Kerr, F. G, S, says :
““The great fact to be appreliended in connection, not only with
the several systems of telegraphy without wires, but ‘with muny
other departments of scicnce, may be expressed in the following
wordy : Throughout all the solid materials of the earth, through
all the liguids and gases, through ourselves and our atmosphere,
through the moon itself, through all the vast distance of ninety.
three millions of miles between us and the sun, in fact, through.
out all things too small to be seen by the power of the best miscro-
scope ever constructed, and throuigh all the space-cver reached
by the largest telescope in the world, there exists a medium
known as the Ether. In fact, all intersteliar space across which
light travels, whether from our sun or from any other star, is
filled with this ether, It is through this mysterious medium that
light travels. Ifa stone is thrown into the middle of a pond, a
series of ripples or small waves cover the surfice of the water

Similar waves are produced in the 4ir whenever a bell is struck,
and the ether has its waves also. The ether conveys eneryy
from the sun in the form of waves. These waves vary in
leagth,  To one sct we give the name of light, and the eye is ad-
apted to the appreciation of these waves. The surfice of the
body feels the other waves and to these we give the osame
of heat. Other waves are detected by délicate instruments
and to these we give the name of clectricity and nugnetism.
As the eye receives the light, so Lord Kelvin says, the deli-
cate Colicrer of branly is an electric eye, in that it is sensitive 10
clectric waves.  In wireless telegraphy, as in other systems, the
use of two  pieces of apparatus, the' transmitter and the receiver,
UTE NECEINArY.

The Marconi transmitter, by means of which oscillatory vibea-
tions are produced, consists: of the following apparatus: A
battery, or source of clectrical energy, an induction or intensity
coil, withterminal brass knobs at the extremities of .ihic secondary
coil, and an ordinary telegraph key. The knobs are o adjusted,
relatively to one another, that the electricity induced in the
secondary coil by the charging of the primary, will bridge the
space (the spark-gap) between the knobs, and a succession of
ascillatory discharges will take plice, and give rise to waves,
which travel in all directions.  The recciving apparnttus consists
of the following instruments.:  The coherer or *“ electric eye,”™ as
Lord Kelvin describes it, a sensative telegraph relay, and an
ordinary Morse sounder or writer. The coherer is a sealed glass
tube, about twoinches long, with wires leading out from each end,
in the inner extremities nearly meeting in the middie of the tube,
but with a space or gap between them, in which is placed a2 small
the quantity of metal filings.  In their normal condition these filing~
do not perfectly complete the metallic circuit formed by the outer
ends of the wires, leading from the extremities of the tube, und
the relay to which they are connected.  But when clectric waves
caused by the oxcillitory vibeations of the distant transwitter
reach the coherer the small particles of filings immediately cling
togcther or cohere, thus completing the circuit of the relay, bring-
ing into action a small battery, when the armature of the relay
closes the local circuit and the.sounder or Morse writer responds
10 the signals.

A small tapper, in the local circuit, is czuwed 10 agitate the tube
and decohere the metal filings, so that they resume their mormal
position. A vertical wire at each station is an importaut part of
the cquipment that in connection with the transmitter imparts to
the cther the vibrations set up at the sending station, and that at
the recaving station intercepts the waves and conveys them to
the coherer. This is by no means a full dexcription of the
appliances used, but it may serve to convey a gencral idea of the
method employed 10 impant vibrations into space and 10 intercept
them at a distant point.  But it will be at once apparent that

der some circumstances the radiation of signals in every ditcc-
tion would be an objectionable feature, not becauve a telegram wo
sent might become common property, but on account of inter-
ference or croas-signaling,

It is a pesfectly casy and simple matter 1o read the messages
now passing on an ordinary telggraph line, without disconnecting
or even touching the wires, but no one.ever takes the trouble to
endeavor 1o become acquainted with other people’s business by
such means, and besides, all tekograms requiring secrecy are
covdedd.

Nevertheless, there are conditions in connection with which the
sereening of the signals, cither by the interpasition of some non-
abrorbing substance, or the focusing of the radiations by means
of projectors, or the syatonizing of the instrumcnts, so that they
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will cespond only to certain vibrations, would appear necessary,
and it is extremely interesting 1o learn that this phase of the
problem has been dealt with successfully.

Not that the idea would be here given that finality in this re-
spect bas been reached, for much remains to be done in perfecting
Jdetails in connection with this all important feature, but it is en-
conrayging to read the statement that a development of more than
ordinary interest in this regard has beca receatly announced,
viz : that crossssignalling has been eliminated, and that arrange-
ments have been successfully introduced whereby interference
has been prevented between three stations which heretofore inter-
rupted or interfered with one another.

So many wild rumors are published by enthusiastic and imagina-
tive persons with regard to the future adaptation of wircless tele-
graphy, thit a word from the lips of Signor Marconi may be of
interest in respect to such startling announcements s those lately
advanced, to the effect that the next experiment would be be-
tween the South Foreland and Paris.  In the Loadou Electrician
of April 28th, Signor Marcont is reported as stating ** that he
knew nothing of such an experiment or of any serious attempt
being made to establish wireless telegraphy between Ireland and
New York.™

He expressed his conviction that real progress was only to be
made by shorler stages, and that he was determined to undestake
no share in any experiment likely to bring the Marconi system
o disrepute, through complete, or even parntial failure.

He is fully in ageecement with Dr. Flemming's view that wireless
telegraphy is quite unlikely to take the place of wire telegraphy
for lony distance commercial work, but for connecting islands or
places separated by sea, the system is now available up to dis.
tances of 60 or 0 miles.

If the Canadian  government contemplates expending $120,000
fur « telegraph cable to Sable Island, it is 2 question whether it
wonld not be wise to consider how far that sum might be advan-
tagcously applied in providing the lighthouses on the island and
on our coast with the Marconi apparatus, for whilst it is not pos-
~ible at present to span the distance between Whitehead and
Sable Island by means of wireless teiegraphy, the establishment
of it station on the island would render ¢ ication therewith
at all times possible to a vessel provided with the necessary in-
struments, and as the use of such instruments will probably be
general in the near future the actual need of a cable 1o the island
will be less imperative thau it has been in the past.

Wircless telegraph stations on such headlands as Cape Race,
St Piorre, Miquelon, St. Paul's Island and other lighthouse
stations up the Gulf, Louisburg, Whitehcad, Egg Island and
Sambro, could probably be established at considerable less cost
than would be required for a cablce to the graveyard of the North
Mlaatic, indeed it might with reason be argued that one of the
best means of averting such disasters as those which have
occurred on that dangerous sand bank would be 10 adopt the
suggestion now outlined. *

1t is gratifying to learn that the Wircless Telegraph and Signal
Company, of London, intend givigg i practical demonstration of
the Marconi system of signalling on this side of the Atlantie, about
August next, and it is hoped that Halifax will be one of the
places selected for the purpose.  The question of providing i
steamer for the pilot service for the port of Halifax is one that
has been mooted from time to time, and like every other proposed
measure for the improvement of the approaches to our harbor,
deserves carcfut consideration.

If Sambro were provided with a Marconi apparatus and the
pilot stcamer were likewise %o fitted, the cfficiency of the pilot
service would be considerably augmented, for many potent and
obvious reasons.  With the lighthouses mentioned, and those of
Little Hope, Roseway and Seal Island, radiating their signals to
a distance of twelve to fifteen miilex in the offing, no well equipped
vessel need mect the fatc of those which have left their bones
along these shores and in the deadly sands of Sable Ialand.

SHORT-CIRCUITS.

The Beil Telephone Co. are laying a number of underground
conduits in the city of London, Ont.

The city of Brantford, Ont., hax granted the Bell Telephone
Co. an exclusive franchise for five years, for the consideration of
$§50 per annaan.

The St. Martins Telephone Co., of St. Marttine, N.B,, recently
beld its annuul meeting and re-clected  directons and oftficers.,
They are : John McLeod, M.P.1%., president ;5 W H. Allen, vice-
president ; A. W. Mackin, secretary-treasurer apd manager; C.

M. Bostwick, W, E. Skillen and Co Do Toadoen, additional
directors,

The Carman Telephone  Exchange Cog, of Canman, Man,, is
applving for incorporation.  The applicants include Jo B Camp.
bell and F. D, Stewart.

E. W, Crane, of Branttord, has issued a0 writ apzainst the city
anc the Bell Telephone Co. for §5,000 damages, While working
as A lineman, he came in contact with a wire which was not
properly insulated, receiving injuries for which he cluims damages,

It is stated that the Dominion govertment intends to complete
the telegraph service between Quebee and Belle Isle within the
next two years.  The line has already been built 1o o point 160
miles below Quebee, and an additional 200 miles will be strunyg
this year.

A charter has been issued 10 the Vietoria Telephone Co., to
operate in the town of Lindsay and theoughout the county of Vie-
toria, with head office at Woodville, Ont,  The directors are ),
G. Eyres and Co B, Weeks, Woodsilles Arch, Campbell, Lindsay
1. J. Cave, Beaverton ; WL 1L Jolhnston, Peflerlaw,

Me. Timothy Howard, telegraph engincer of the Australian
post and telegeaph  department at - Melbourne,  Nustealia, s
aakingg a tour of inspection of the telegiaph and telephone sys.
tems and other electrical developments in the principal countries
of the workl.  He started from Melbourne List Januoary, coming
direct to San Francisco.  He is travelling eastward and expects
10 get back home about Christinas time,  He has sisited the
principal cities in the United States and Canada, and  will stop at
the principal centres in Englind aud Europe. M. Howad saited
for England a few weeks ago.

Mr. T. AL Sinith, district saperintendent of the Bell ‘Telephone
Company ut Ringston, has invented special instroments of witigue
design for communication between the attendiants on the suface
and the divers at the bottom of the river, while they ire engragged in
the work of raising the Cormwall bridge.  The ordinary diving
apparatus has been dispensed with, and supplemiented by special
diving bells, so constructed as to withstind the pressure of the
current.  They are also protected by heavy mictal shickds,  The
telephone is put inside the bell, and electric alatms ygive the signal
when either party desires 1o converse.  Auybady can operate the
ingenins mechanism.

MOONLIGHT SCHEDULE FOR JUNE.
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Without the least reflecting upon Montreal, Ottawa, Toronto or
Niagara Falls, it can be stated that the Committec in charge of the
Tocal arrangements for the entertainment of thase who may attend
the C. E. A. Convention at Hamilton, will prove themselves to be
past masters in the ant of hospitality.
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CHARGING CARRIAGE BATTERIES.

ECTRIC carnagges are commg inte general use in the cities
and towns where there are electng poner stations, trom the wires
of which the stotage battenies of such eledtne carmages can be
Some other method ot charging such batteries

Couhl g simple and practical method of charg.

readidy chagred,

s greatly needed,
g such batteries be used anywhere it would enable residents of
country use clecttic carringes. The writer has
devised two methods. The fiest method consists m e use of
an endless tread power to denve the motor of the electae cartage

distidts o0

asa dy namo to charge the storage battery on the vlectric varriage
while the Latter s stationary and at or gear the home ot the user,
or wherever such a e wd power can be used, 1 the owner of the
clectoe cartiage has no horse to operate the tread power, either
a donkey, o mule, an on or itcon can be pressed mito servce to
operate the tread posert and done the mator of the catrage as a
dynamoe o charge the storage battery onthe electiic carriage.
In rural distacts whete eagines ate not avalable the tread powen
conld also be used 1o theesh, clean gran, saw wood, cat stiaw,
bay and roots, pump and churn without the wmtenention of the
carriage motor used as ady samo, and withoat the mtervention of
the storage batteny.,

The farmer could mahe one ot s horses charge the stoage

the first place, the animal has to carry no load of harness ; m
the second place, be always walks on a good road, and inte
third place he may walk at a uniform rate of motion.

Really, in the present age it seems absurd when a person wishes
to drive it dozen miles avay in order to temain a day or two, 1o
hiteh a huge beast, toaded  with harness, to the carriage, and 1o
use him but a small fraction of the time whiis absent tfrom hone,
A horse is used o diaw the carriage even though often na
more than one-quarter of a horse power is really needed for the
wotke  The horse while absent from home must be unhiarnessed,
fed, watered, groomed and provided with a stable
considerable trouble, anxiety and annoy ance.

all this canses
The horse, wlale
drawing the carriage, may shy and run away because of rusthoy
paper or other trivial cause, and endanger the lives of the occu.
paants of the carrage. The roughest and most unsightly and un-
goverable beast may store his energy in the carrige battery m
the method ontlined.

The user of the electiic carriage, when on the roid, may dene
the same at cither a high or alow speed ; there is no dangrer of
runavays ;. on arening at his destination the electric carrtage e
qures nether food, water nor care. He may Jet the vebicle stand
still out of the wav untib it is agin tequired for use. '

Facssontatind o stsin damg ethee smdl kerosene to

Gore Pakrk, HaMiLtoN,

battery 1 the mannes vatlmed,"and he could «till keep the horae
At home Ww'dao necessary worh on the tarm while the members of
his fanuly oaght drive acdozen miles and retura by means of the
clectne energy which maght be stoted by the exertionof the horse,
mule, donkey. ox or vow Juringg the previous eveningg. O course,
absolutely no harness whatever wonld be required by the horse,
donkev, mnle, ox or cow whnle drivig: the endless tread power.,
Notume necd be spent m groonuny the anmmal, and he aeed not be
shad.

battery, and 2o ranawvays aced be teared by the user of the

Atractions damanal might stere his energy m the storage
cledtrn carnage. When the carfigre » not needed at night the
clectne energy storcd w the carnage battery by the work of the
animad at any tine duningg the day mghit supply gght for the house
Should it be
preferred, the anmmad many operate the motor of the caroage as a

at bt byoneans o incandescent electoe lamps,

dvnamo at mpeht, and soallommate the house dunngg the night
But 1t the
rape s to be uned al mght aostotage battery tor the purpose of

without the inteniention of the storage batery, are
lunimanien many be ostadled o the hoose,

It as well hnewn that the endiess tread pawer s the best con-
trnvance tor uhilemg the energy of woads, The anmial while
waork smaph wadhs wpoanandine plane made of W belt of heass
slas whrch passes under hoan s be wadhsand tums o wheel cone
nedted waith the motor ased as adivnaaro by simple beltiyz. The
economy of the cadlesy tread power is due to several causes,  In

districts, to drive the motor of the
clectric carmage as adynamo to chage the battery. Such en-
pines itre now sokd at low prices and they are very economival in
the use of fuel

srasoline engines, in the rural

In some cases steam engines adready in use for
other work may be nsed to charge the battery.
may also work the careri

These engines

we motor as &odynamo 1o store electric
energy for lighting houses, and they may also be used in thresh-
imz, cleaning gein, cotting feed, sawing  wood, pumping and
churning.

It will now  be thoroughly understood that nothing nced now
prevent the extensive use of electric vehicles of every description,
cither in the country districts or in small villages. and towas where
thve are no electric power stations. The country roads may
soon be evervwhere traversed by hoeseless carriages. The ad-
wantage of cleantiness, speed and convenience of such electric
¢at l‘i-'l}:l‘\ are very gn‘.u illdc(‘d.

The principle novelty in the methods cutlined in this article con-
sistsin the use of the carriage mator asa dynamo for charging
the storage batters of the electrice carriage, ‘ostead of incurang
the expense of installing a dyvnamon on purpose for such use.

TaMEs AR,

173 Germ o St., Baffido, NLY.
May 23, 1%

Good Moming! Have you read the advertisementsin this Number ?
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THE POSSIBILITIES OF LIQUID AIR.*
By Enmnt ‘Tnowsox,

Fur object of the present article will he to suggest
rather than predict directions in which, under certain
conditions, liguid  aiv may possibly  become a factor in
enpineering.  And in the absence of favorable conditions
need it be said that such possibilities will not be capable
of realization,

Let us assume the availability of some innocuous gas
liquefiable at about one bhundred atmospheres pressure,
at temperatures easily and cheaply attained, and at no
cost for the gas itsell.  1n such a case there can be no
doubt of its soen finding enormous application in the
storage and recovery of energy.  Cheap power would
be used to compress and liquely it, after which it would
be stored in quantity, either at atmospheric pressure or
at some selected higher pressure.  Such a liquetied gas
would be stable, or remain in the Jiguid state, if heat
were prevented from reaching it.  This could be done,
not perfectly, of course, by surrounding the containing
vessel with a liberal thickness of some good non-con-
ductor of heat. That part of the gas which would
inevitably escape on account of the lack of perfect heat
msulation would be cold and would be made to traverse
the non-conducting covering in successive layers from
within outward, and thus assist in cooling the covering
and in preventing access of heat to the liquid ; or, the
escaping gas might even be made available for power
inan engine, if the liquid were kept under a proper
working-pressure.  In this case further heating of the
was, analogous to superheating of steam, could be em-
ployed before sending it to the engine.  Rut little of the
energy of the heat so added would be lost, and a con-
siderable part of it could be supplied by the surrounding
air or by water.

With such a liquefied gas produced at one place by
cheap power and carried to another for evaporation
and recovery of power, ice could be made asa by-
product.

In many plants used for the development ot power on
a large scale, a twenty-four hours® output is not called
for, but could be attained at slight additional expense.
The excess power from such a plant needs some means
of utilization. This excess power, as during periods of
otherwise light load, could be employed to liquely the
assumed gas. Ona large scale this procedure would
not be castly, supposing the use of highly developed
machinery.  The liquid product could then be trans-
ported in tanks provided with heavy lagging and
special arrangements to prevent aceess of heat from the
outside.  Perhaps it could be distributed by a well-
covered pipe-line.  The unavoidable evaporation which
would be involved in the pipe-line transportation might
not be altogether a loss, for if the line be under a
pressure suitable for engines the escaping gas might
possibly be tapped out at intervals, heated, and used
for power along the line of way.

But the foregoing considerations are based upon the
existence of a gas at no cost, with desirable properties
rendering its liquelaction easy.  Such a gas does nat in
fact exist.  There then arises the question whether we
can render available any of the gases known to us.
Carbonic acid gas is cheap, but still far too costly for_
use in the way proposed. 1t would not pay to sead it
back long distances far recompression and reliquetic-
tion. It costs ton much 1o be thrown away after it has

® Abstract foom conttit-ution an the Bnineenng Mg oine

been once used.  The air itself meets the condition of
no cost for material in the case.

In culmination, Professor Dewar has lately succeeded
in reducing even hydrogen to a liquid and in collecting
quantities of it,  Temperatures not far removed from
absolute zero (273 C.) are obtained by the evapora-
tion of liquid hydrogen.  But the absolute zero, like
the dynamo of 100 per cent. efliciency, may by each
advance be mare and more closely approximated but
never reached.  This low temperiature  reseacch  has
shown that  at  temperatures as low 200" C.,
attainable by evaporation of liquid air, conducting-
metals, as copper, platinum, silver, ete., when in a very
pure state, have their conductivities so much enhanced
that electric currents fow with but a fractiow of the
resistance experienced at ordinary temperatures.  Re-
search bas shown that at absolute zero they would be-
come perfect conductors.  Professors Dewar and Flem-
ing laso found that liguid air is a very perfect insulator,
and that ice and many frozen electrolytes even become
excellent insulators at the temperatures of liquid air;
and in general that intense cold in insulators improves
the insulation, just as it improves the conductivity of
conducting-metals when they are pure.

Unfortunately, however, the lquefaction of air
requires rather extreme conditions, and in the early
work of Dewar was an exceedingly costly process.

as

The discovery of the fact that air compressed, cooled,
and collected in a reservoir at from 100 to 150 atmos-
pheres might be made to liquefy a portion of its own
volume, rendered possible the procuring of liuid air by
a more direct and simple means.  This discovery is
claimed by several persons, the merits of whose claims
will not be here discussed.  When highly compressed
air escapes from a suitable orilice it is cooled by its own
expansion.  If the cooled air be pow caused to circulate
around a long coiled pipe, which brings the compressed
air to the jet in such a way that the portion of pipe
nearest the jet is the first to be met by the cooled air,
and so back progressively from the jet; further, if the
whole be thoroughly jacketed by anon-conducting cover-
ing the temperature at the jet soon falls sufliciently low to
cause liquefaction of a portion of the air even at ordinary
atmospheric pressure.  The operation itself is cumula-
tive or self-intensifying, since the cooling due to expan-
sion is employed, on the regenerator principle, to
cool most effectively the compressed gas on its way to
the jet and ready to expand.

If air be compressed to about Soo atmospheres it
may be made to occupy the same space as it does when
liquefied, but even at higher pressures it would remain
Ordinary temperatures of the surrounding
air are far above the critical temperatures of the gases
composing it.  In order that it may liquely, it must lose
kinetic energy or he cooled; the velocity ot the moving
molecules must be brought down.  The removal of heat
is essential, and the process of liquefaction can only be
carried on by cooling the gas during or after compression.
Conversely, liguid air confined in 2 closed and filled
receptacle, when allowed to regain the heat lost in being

gaseous.

liquefied, would become gascous and exert 2t pressure of
about 0 tons per square inch.

That the processes for producing liquid air will be
developed so as to reduce the cost toan extent such as
to render it available in place ot a more ideal gas would
bea vain prediction to make at present.

The fact that a three-gallon milk-can of liquid air
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was brought by Mr. Tripler, of New York, from that
city 1o Jann, Mass, o journey occupying nine hours,
and  that not more than one-third of the liquefied gas
was lost, although the only covering for heat insulation
was about 2'. inches of ordinary steam-pipe felting,
goes far torward indicating the possibility ol trans-
portation.  With a tank of 20 times the hnear dimen-
sions of the milk-can referred to, the surface for loss of
heat would tise to oo times, while the capacity would
have to B,000 times, and with no better
lagging it is casily sven that the daily loss would then
not be over 5 per cent. Doubtless, however, improved
means for heat insufation wounld make the loss but a
fraction of this amount. It the tank were kept under a
pressure of, say, 200 pounds to the square inch, a suit-
able safety -valve being provided to prevent excess of
pressare, the evaporated gas or air could be made to
do work, especially if superbeated. I the tank were in
a train the motive power might, at least in part, be de-
rived from the normal evaporation from the tanks.
Further, let us imagine a pipe-line well insulated for
heat, and it is easy to see that it the wvelocity of flow
vqualled the train-speed in the journey of the milk-can
from New York to Lynn, the percentage loss in a pipe
of the dinmeter of the milk-can  with no better lagging
than it possessed would be the same or even less. Here

increased

agn perfection of heat-insulation might make quite a
saving, and the evaporated gas might, if the line were
under pressure, be made available for power along the
line of way.

Whether the liguefied gases of the air can be employed
m this way will, however, depend upon the develop-
ment of eflicient methods of extracting the heat and
cifecting condersation of the air.

Liquid air represents air compressed to about Soo
No heavy
and excessively strong tanks are needed for storing it.
1 it be pumped into a closed receptacle under regulated

atmospheres, but enisting without pressure.

pressure, st may be evaporated by the heat of the air, or
that of surrounding objects, or it may receive heat from
bodies undergoing refrigeration, as water being con-
verted into ice s after which heating  operation it may
be further heated to the melting point of lead by heat
ot combustion, and be finally used in a suitable engine
where its expansion. may  develop power.  During its
evpansion and delivery of power to the pistons of the
engine it may become so cooled as to be discharged
from the exhanst at nearly normal atmospheric tempera-
ture and pressure.

The powner expended in compressing and  liguefying
uro, ol into heat and thrown
The product, liguid air, has no inherent power

coutse,  converted
anay.
of energy natsell. Tt represents negativity, bearing
the relation  that  an  exhausted
globe does to the surrounding aire It may become the
means for tendening the normal energy in the surround-

avilable.

somew hat same

gy Liguid air has capacity for taking
up the ordinary heat of surrounding objects and thus
acquinmyg pressure. [t ean be superheated very efficient-
e and w0 used in the form of compressed air in an
engine.  The saperheating will, of course, tend to raise
wreathy the total etficiency.  The inevitable losses in the
vompressing and hquelying processes woukld in part be
muade up i the added heat, the amount of which is
small and etharently cmploved. We have no reliable
data of Lirge scale operations, and can as yet reach no
certainty as to the efficiency attainable in compression

and hygnetaction o in recovery of power. It is possible

that the seperation of oxygen, which would probably
possess a value in metallurgy, might tend to diminish
the cost of condensation. So also the refrigeration
which is obtained during evaporation might help the
recovery end.  Where so much is ““in the air’’ we muwt
be content with suggestions only, and they may neva
be realized in practice. The power required to be
expended in liquefying a given amount of air can be
approximately estimated, and an assumed efficiency of
plant may be made to do duty in place of exact figures
where none are to be had, and if the conclusions based
thercon are understood as tentative and subject to ex-
tensive modification in view of further advances in onr
knowledge, no harm is done.

In making an estimate of the cost of liquid air as
produced on the large scale, the factors of plant efliciency,
maintenance, etc., come in to a greater or less extent,
Assuming that air be compressed as nearly isothermally
as possible, and that in a large plant a possible total
efficiency of seventy per cent. might probably be realized,
each horse power hour might thus be expected to com-
press nearly 10 pounds of air to a pressure of 2,000
pounds to the square inch. If such compressed air, on
being expanded in a very carefully arranged self-intensi-
fying apparatus, should condense 25 per cent. of the air
admitted, we would have about 212 pounds of liquid a'r
per horse power hour. The assumed proportion, 25 per
cent., seems not improbable in view of all the data-
meagre enough, it is true—-which have come to the
writer’s knowledge.

If the power cost be taken at $20 per year in large
units and an additional charge of $10 be allowed for each
horse power of the compressing and condensing plant,
its interest, maintenance, and operating expenses, the
cost per pound of liquid air would be about one-sixth of
a cent, assuming the plant to run 7,200 hours per year.
This estimate, subject to modification from the very
nature of the problem, would make the liquid air cost for
production about 8 cents per cubic foot. If oxygen
separated by fractional distillation possessed a value for
equal amounts in excess of the cost of the air, the re-
maining nitrogen would, of course, be praducible at a
lower figure.

It is probably within the possibilities that a cubic foot
of liguid air or nitrogen, if allowed to heat from its
surroundings and then be further heated to 200 C.,
could, in a high pressure engine, yield about five horse
power hours. If at the same time the vaporization of
the air were attended by useful refrigeration, 25 in
making ice, the cost of recovery would diminish.  Need
it be said here, however, that even if the cost of horse
power of recovered energy much exceeded that which
is indicated in the foregoing estimates or assumptions, 2t
demand may still exist for a source of power having
great compactness, freedom from nuisance, no heated
nor noxious exhaust, and of unequalled contvollability ?
The horseless vehicle problem certainly presents us with
an instance in point.

The great feature of the application of such a power
as liquid air would be its emergency value. By this is
meant the ability to obtain at will a sudden output far
beyond the normal.  Animal power notably possesses
this emergency value, and the success of electric trolley
systems largely depends upon the fact that, when
needed, the station can be called upon for a temporary
delivery to any single car or train of a power greatly
in excess of the rated output of the motors.

Suggestions have already beeh made of the use of
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hquid air or oxygren, mixed with combustibles as a high
evplosive.  Such an explosive can be made at the time
of use, and if left unexploded, either by accident or
design, soon loses its dangerous character by evapora-
tion of the liguid gas.

A fascinating speculation for the electrical engineer is
the possibility of so cooling the conductors of electric
lines or apparatus as to improve the conductivity many
times, and so diminish the losses in any given length of
conductor, and at the same time greatly improve the
insulation.  Professors Dewar and Fleming have shown,
however, that it is a coadition of this enormous im-
provement in conductivily that the metals be very pure,
a very small percentage of impurity greatly lessening
the result,  As regards the insulation, they have shown
that dielectrics and electrolytes become insulators of
excellent character when cooled to the temperature of
ligquid air.  What effect such a lowering of temperature
would have upon the dielectric strength or striking
distance between conductors at great differences of
potential is not as yet determined, so far as the writer
is aware.  The result to be expected from a considera-
tion of the effect of heating upon dielectric strength or
striking distance is, that very low temperature will make
it far more difficult to break down insulation by spark-
ing through it.

That the electrical engineer covets just such agencies
as will thus extend the range of possibilities in his art
needs no proof.  lle would be apt to choose a pipe
line conveying liquid air as the very best location for
his conductors, assumed to be made of as pure metal as
possible, the high insulation probably attainable being
the chief object.  Whether his conductors were placed
ontside such a pipe or within the same, he could no
doubt adapt himselfl to the conditions, provided he
could get the benefit of the low temperature insulation,
and possibly, to a certain extent, a gain in conduction.

It is indeed very guestionable whether a pipe line will
ever be laid and kept filled with liquid air solely for its
clectrical benefits, but if such a line were also used to
supply liquid air to a distant point and the normal
evaporation utilized, the case would be somewhat
modified, though the improbability of such a combina-
tion being put into service, at least within any reason-
able period, still remains,

It will be the proper attitude for the conservative and
at the same time progressive engineer to await the
possession of full and accurate data before drawing any
conclusions as to future practice. Suggestions of
possibilities are, of course, useful, even if only a frac-
tion of them prove realizable, and no attempt is here
made to do otherwise than call attention to matters
which must from their nature possess more or less of

interest.  Engineering Magazine.

Me. R AL L Gray, electrical conteactor, Toronto, has removed
to 32 York street, having secured the aggeney of the Eledtrical
LConstructien Company, of Loadon, Oat.

A by-law will be submitted to the ratepayers of Nebon, B.C.,
anthonzing the council to grant a charter for a tramway system
m Nelson to the British Electe'e Traction Co., of London, Eng.
The company™s solicitor is Mr. W, AL Macdanald.

The United Electeic Company, Toronto, have recently sold @
h.p. motors 1o the following @ Brereton & Manning, Langmuir &
Voo, To HL Patriarche, Ao Ro Williams Co., and Imperial Cap
Co., Toronto: Brock Eagraving Co., Landon; R. B. Dobson,
Beaverton; R, E. T, Pringle, Montreal.  They have also sold to
Mr. Dobson one g hop. motor and one 6 hap, generator, and to
R. E. T, Pringle one 6 and one S h.p. motors,

SPARKS.

I'he town counal of Battie, Ont,, ate takag steps Tooking o
the constiuction ol a muanicipal telephone setvace.

Mr. 1L Kitchien has removed fiom Wiarton to Acton, Ont, o
take charge of the municipal lighting plant in that towa,

The Bell Telepone Co. are now constructingg a lomg distanee
copper line between Ottawat and Brochulle,  The lme will vequire
abont 73 miles of poles and crosscarms amd oo ales ol copper
wire,

Robert Hunter, Joseph Muichies and associates have been in-
corperated as the Gasoline Engme Co,, of Taronte Junction, to
manufacture gasoline and Zas engines, steam engines, electric
muotors, ete,

The couneil of Wallaceburgz, Ont., have refused to grant an
clectric ight franchise to Mi. M, Martin, and have enteced into
an agrecment for stieet bghtng with the Wallweebug Flectic
Ligght Company.

The ratepayers of the village of Fhueso, Ques, have approved of
the by-law to raise $18,000 to purchase and complete the wades-
works and electiic light plant started tast year by the Stadacona
Electrie & Water Co.

The town of Renfrew, Ont,, has given o vontract to A AL
Wright & Co. for aix are lights, at 25 conts per light per night,
and o W, AL Mackay for 15 moandescent lighes, at S20 per light
per year, both contracts to be for one yeus from May zed, 18g9.

The Bear River Electric Light & Power Company have decid-
ed o extend  their system o Digby, and to light intermediate
points,  The capital has been inereased to 873,000, ond it is
understood they will take over the plant at Dighy owned by Major
Daley.

A syndicate of Toronto gentlemen are sand to have purchased
the tranclises and property of the St Hvadinthe Power and Elec-
tric Light Company and the St Hyacinthe Gas Company, of St.
Hyacinthe, Que.  1Cis given out as the inteation of the syndicate
to rebuild o portion of the dam at the power house and to remodel
the electric system.

The Hull Eleetric Company has entered suit in the Supetior
Court aganst the Ottawa Electnie Company, Jduming S10,000
damages for non-comphance with their request to cease selling
light in Hull.  This sum is alleged to have acerued sinee the Jast
action for $20,000 on the same grounds was issued. The later
is stll pending before the Court of Appeal in Montreal,

Oliver Pecks, an clectrician, of Montreal, was cecently Kifled at
the power house of the Chambly Manufacturmg Company at
Chambly.  Perks and some other employees were liyving the
carrent on a new machime. Pecks wanted 1o tind ont for himselt
the progress being made on the machine, e leaned over i,
putting the” tips of his fingers on the fume and stretching his
other hand down,  Tn the act his hand cane in contact witls some
wire, thereby establishings a cireuit and cansing a current of 3,000
volts to pass throngh his body,  Death was almost insantancous,

Recent sales made by the United Eledtne Company, Torouto,
include the followmgr ¢ 31 hop. motors to I T, Rowan, Ottanwa,
and Telegraph Printing Co., Waterloo ;g hop. motors to M
chants Maotle Manutacturing Co., Toronto 3 3and 6 Lop. motors
to Citivens” Telephone & Electee Co., Rat Portage 17 hop. motor
to James Sparrowd Co., Toronto: 8 hp. motors o Federid
Printing Co.. Ouawa, Toronto  Lithographing Co., Nosthway &
Sons, and Elhott Paper Box Co., Toromo, Cluh Creamery Co.,
Smuth s Falls, and Datling Bros., Montteal; 1o hp, motoss 1o
Brown & Hussey, Toronto, Rogers Coal Coo, Hamnlton, and W
J. Babeock, Brantford; 12 hop. motors to Elas Rogers & Co,
and Ao R, Williams Machinery Co., Toronto; 2o bp. motor to
Rice Lewis & Son, Taronto,

The Cataract Power Company have made i proposition 1o light
the streets of the aity of Hanlton, the contract toapply to the
unexpired term of the existing contract with the Hamilion Elec-
triv Light X Power Company, viz., September 1, 100, and for a
further period of ten years, They ofler to furnish
of 2,000 nominal candle power, burnimz trom dask ull dawn of

125 arc Lanps

vvery night of the year, at the rate of 885 perlunp per year, and
additionad lamps at the cate ot S8e 300 Shoald the ity require
500 lamps or mver at any e dunny the tesm of the comract,
the price would be 852,30 for the tiest 3o0 Lanps and 850 for ¢adh
iebate of 2 cents per Lump hoor 1o be
The
pany annoance their intention, ~hould the proposition be aceept-
edy of thosoughly remodelling the present are lighting system,

additional lamp. A

made tor such time as the lanps may not be burning, com-
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ELECTROLYSIS.*
By Fo WAtk Tuororn,

The great damage done to gas mains, water
mains and the cables of the various electric and tele-
phone companies by the return current of the electric
railway systems, is now assuming such large dimensions
It this
trouble is left to take its own course, there willy no
doubt, be numerous law-suits in wiich the railway com-
panies will be the losers, They will have to pay for
damages done to these pipes and cables, and will also
have Lo so equip their outside plant that this trouble will
not occur again.,

There may be a doubt in the minds of some people as
to whether the electrio railway eompanies can be held
responsible for the damage done by their heavy return
currents. The argument amounts to this: Certain
companies have capital invested in metal, which is
placed underground.  Another company comes along
and destroys this metal.  The question then is, is this
last company responsible for the damage they have done
and are still doing ?  They may not be doing this dam-
age intentionally, but they are doing it knowingly.

that something must be done to overcome it.

It is a well-known fact that electricity will choose the
path for itself which offers the least resistance, but that
it is impossible to confine the current to one conductor
when there is another open for it, no matter what the
resistance of the other may be.  Still, it is the duty of
the electr’c railway companies to provide a conductor on
their return circuit over which the greater part of the
current will flow, and that conductor must offer so little
resistance that all the current which does not return over
it will not be enough to cause any damage to the under-
ground pipes and cables.

Electrolysis may result to a small extent from the
leakage of overhead wires, but as this leakage takes
place to such a very small extent, it is not worth consid-
ering.  Of course, any large leakage of this kind, or a
“ground,” as it is called in practice, would soon be
known at the power house and taken off at once.

The circuit of the ordinary trolley system is very
simple.  The current comes along the trolley wire from
the dynamo in the power house, theace through the car
to the rail, and alony the rail and underground pipes,
ete., back to the dynamo in the power house. I the
current all returned along the rails there would be no
damage done by electralysis, excepting perhaps at a few
bad joints between the rail and its connections.

A few words might be said as to the connections be-
The rails are bolted
together by means of ordinary fish-plates; but to make
a better electrical connection they are bonded together
by heiwvy copper wire.  This bonding is supposed ta so
connect the rails that the current will flow on unmolested
to the power house.  The method of bonding now used
is to take a piece of No. 0 or No. 0o bare copper wire,
as short as possible, but generally about eighteen inches
in length, to each end of which a rivet, called a channel
pin, is soldered. There is a small hole drilled in the
end of each rail, into which the channel pin is put, and

tween the rails now generally used.

the end is then Qattened out, thas connecting the rails
together.  However, it has been found that this is not
enough, as some of the curreat leaves the rail, on
account of the resistance between the joints, and follows
along the underground mains and ¢ables to the power
house. 1t the current, while travelling along thase

S Vlatract e an pamptdet of b ngeeeringg Sesety ot S bl ot Pagcteal Saence,
Toramae  Patlinlet Uy petnasaca

pipes, was not increased o1 diminished on the way, or
in other words, if the potential between the pipes and
the rails was always the same, there would be compara-
tively little harm done,  The trouble is that the current
takes jumps to and from the pipes as the resistance of
the rail increases or diminishes, and at every point in
the pipe where this takes place --and the points are
many electrolysis sets in.

The method of bonding before menti.aed does not
make a true clectrical connection. The connection
between the pin and the wire may be all right, but it is
the connection between the pin and the rail which causes
the trouble. By continual pounding of the cars on the
rail the joint is loosened, and the result is that an oxide
of the metal is formed, thus increasing the resistance of
the joint, and ultimately of the whole circuit, and there-
by causing more of the current to return through the
pipes, etc.

One system which is used is to connect the rails every
short distance with an overhead insulated copper wire,
which carries the current back to the power house. Of
course, the system of bonding mentioned is also used, or
otherwise it would be necessary to connect every rail
with the overhead wire. It will be readily seen that
with so little resistance offered, very little of the current
would seek any other path.

A sixty-pound rail is said to be electrically equivalent
in carrying capacity to one square inch of copper, anc
therefore, in a double-track road, the rails offer a com-
bined carrying capacity for the current equal to four
square inches of copper. If the bonding between the
rails is made perfect, and the overhead return wire is
used, then I think the trouble of electrolysis would be a
minimum. L

In several cities the rails have been casted together at
the joints by placing a mould about the rail ends and
pouring molten iron in, which on solidifying formed a
solid joint. A first-class electrical connection may thus
be obtained, but it has been found to be almost impos-
sible to have an easy running road with joints of this
kind, and as this is an expensive connection, it is not
very largely used.

The effect of electrolysis is first noticed near the
power house, as it is near this point that the current,
which has been collecting on the pipes, jumps up to the
rail to return to the dynamo, thus causing the oxidation
of the pipes at this point. This oxidation, it must be
remembered, has been and is going on at many other
points of the pipes, although not to such a great extent,
but it is only a matter of time when the same trouble
will be located on these other sections ot the pipe,
throughout the city or town.

Outside of all damage done to other property, the

electric railway companies are wasting money. To de-
compose a metal some force must act, and in this case
the torce is supplied by the railway company. Theyare,
therefore, spending money to decompose these metals,
as well as spending money to operate their cars.  Why
not put in good return wires and save this money? The
saving just now would be a negative quantity, but in the
end they would probably be the gainers.

The joy~ of Anticipation—The Realization can be had by auending the Electeical
Convention at Hamilton,
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THE LATE DONALD GIBSON.

Tue late Donald Gibson, city electrician of Toronto,
whose portrait appears on this page, was one ot the
best known of the older citizens,  His connection with
the fire brigade as superintendent of the fire alarm
<ystem extended over the long period of twenty-seven
vears.  Mr. Gibson was a native of Glasgow, Scotland,
and came to Toronto in 185, to enter the service of
the Consumers® Gas Company. e was foreman there

TuE LATE DosNanp GissoN.

until he entered the city's service. He was an ardent
volunteer.  As a lieutenant in the Highland Company
of the Q.0.R., he was present at the Ridgeway fight.
Afterwards he became captain of the Garrison Ar-
tillery., He was a first-rate rifle shot, and was a
member of the first Wimbleton team sent from Canada.
Mr. Gibson was one ot the founders of the Caledonian
Society, a strong Reformer in politics, and a member
of Old St. Andrew’s church.

SPARKS.

The United Electric Company, Toronto, bave sold a1t k.
dynamo to Toronto University.

Tenders have been invited for wiring for electric light the
municipal buildings at Winnipey.

Ed, Plante and Z. Plante have formed a partnership in Mon-
treal as electricians, under the firm name of Plante & Co.

Some improvements have recently been made to the electtic

. . . A
hight plant at Huntsville, Ont.; under the superintendence of Geo.
Ralstan, clectrician,

Mr. Champagne, boiler inspector, Montreal, in a report to the
Water Commuttee, recommends the addition of a pump of 5,000,-
000 gallons capacity, either worked by steam or electricity.

Steps have recently been taken to form a trust of the manu-
tacturers of rubber covered wire in the United States.  Options
have been obtamed on the purchase of the business of the leading
firms,

The authorities of the town of Goderich, Ont., will probably
make an addition to the electric tight plant.  The Light Commitiee
have recommended that the council purchase 1,900 feet of No. o
insulated wire.

The Lunenburg Gas Co., of Lunenburg, N.S., have changed
their lighting system from direct current by steam o alternating
current by water power, and are offering for sale their entire
direct current plant,

The London Electric Company are «till engaged -in the work
of remodelling their power house, and have placed an order with
the Canadian General Electric Company for a complete marble
panel switchboard, consisting of sixteen panels.

The Quebee government will offer for sale on June 8th the
waler power of the river Ottawa, oppasite the township of Onslow,
comprising the rapids and falls of Les Chiutes des Chats.  The
purchaser must agree to spend $300,000 within thres years in de-
veloping the power.

It 1s estimated that i the United States nearly 1,000,000 h. p.
produced by electricity s used annually tor the driving of pulp
machimery. Such an extensive application reiterates the necess
sty for electnical engneers to become acquanted  with the laws
and practice of hydraulic engineering.

The Canada Tool Company, of Dundas, Ont., are i receipt of
alarge order from the Dominion Bridge Company, of Montreal,
for special machinery. The large punches are 1o be operated
clectrically by motors directly attached to the machines, and for

.
this purpose an order has been placed with the Canadan General
Electie Company tor fout of then latest enclosed slow speed LB
motors.,

The Gty ot Winmpeys, Man, have ivited tendecstor the supphy
atone oo hop lngh speed cogme tor electne ight plant, togethe
with shatumgg, patieys, belting, ete.

Mreo 1P Graves, managet o the Graaby Consolidated Mg
N Smelung Company, states that itisthe mrention of the company
to budd a Luge smelter at Goand Forhsy BoCo The soelier wall
be jocated on the Ketthe 1iver, power to be obtained by damming
the rivee at a narcow canyon one mile abosve.

The British Columbia Electne Railwavs Company, of Van.
conver, By Oy, have declauaed then fast duidend ot 3 per cent, per
annum on preterence stock and g pet centy on ordmary stock.
Durmgy East year the company made profits of 851,000, halt ot which
was devoted to paying the dividend and the batance placed in
reserve,

The Sull Motor Company, Linuted,  of Toronto, has been
granted provncial meorporation, with o capital ol $75,000, to
manulacture battertes and other apphances tor propelhng carti-
ages, stieet carsy ete. The provisienal duectors e WL L sull,
Thos, Bengough, Lo W. Doran, Co W Chadwick and Joseph
Heighton.

Messes, Thos, Ahearn, John Murphy and W, Wylie, of Outawa,
visited the Electacal Exhibiion i New York last month. My,
Abean states that thete was a splendid exhibution of horseless
carriages, fiom automobile hose wagons to broughams,  1tis
probable that the Ouawa Car Wartks may  manutacture anto-
mobiles at an eardy date.

The Treaton Electric Company, of Trenton, Ont., expect to
have their transmission lines at Belleville, Ont,, completed very
shortly, when they will be @ a position o futimish power (o the
vartous manufictuters of that place. Me, Ro 1 Graliam s one off
the first 1o avail himself of this power, and has alidady  comact.
ed for about 50 hop.  He bas also placed an order with the Cana-
dian General Electrie Company tor one 30 hap. and one o hup,
three phase mduction motors for operating 1etrigeratuny madhi-
nery, hoists and fans in his cold storage establishment,

The Montreal Cotton Company , of Valley field, Q. are making
same very extensive additions to thewr electiic plant. . They have
at present installed four 6oo hop. three phase gencrators manue
factured by the Cafadian General Eledtnie Company, and have
just placed an order with the same company for a large 2,000 hap,
generatortof the revolvng ficld type, together with swatchboad
pabicls complete. They bave also ardeted two S5 kow, exditers,
these having sufficient capacity tor furnshing excing curremt to
the full equpment of generators. Upon the completion of this
additional installition this company wall have the Lrgest and
most up-to-date solated power plant on the American continent.

Mr, WL HL Whiting, of Boston, Mass., has patented  an electti.
cal fire engine, mounted on wheels hke a steamer and consisting
of a rotary pump and clectric motor, It is 23 per cent. highter
than the average steam engine and the motor bas double the
power.  The current for runming the motor is obtained by erecting
a post about ten feet from the hydrant, and connecting this with
the nearest source ol electncal supply. The covvent is transferred
from the switchisbox on i post to the engine by two Heible con-
ductors, which can be attached instantly and the engine be veady
for use before the hose is laid.

The Canadian General Electric Company are introducing a
series alternating are hyghung system to then patrons, which per-
wits of the operation of are lamps . seres from an alternating
current generator of any standard persodicity. Thas will andoubt-
edly ill 2 long felt want and will tead to revolutiomize the sy stems
now in use for street lighting,  \ppreciating  the advantages to
be obtamed, the Sherbrooke Gas & Water Compaas, of Shee-
brooke, Que., have placed an order with the Canadian General
Electne Company tor a complete cquipment of one hundrved of
these lamps, with transformers,

The Rabway & Engincering Review states that the North-
Western Elevated Rasiway Company, of Chicago, bas entered into
a contract for 120,000 pounds of aluminum feeders. Three sizesof
bare cables will be wsed, vize, 580,000, 1,000,000 and t, 300,000
circular mils i area vespectively. The Lugest feeder will be
about 173 inches in diameter. Of the two lager sives there will
be two cables of more than 10 miles i cach. The teeders will be
placed in a wooden box or trough covered by i board walk, bee
tween the tracks, and they will be sapported on vatihied day
racks of ambretlic <hape, placed g teet apart. The contiact sas
made on the basis that 37 pounds ot alumainum aie equal m con.
ductivity to 100 pounds of copper. Experitments catned out by
the electnical engineenug department of the road have demon
strated that 157 arcalar auds of auannum are equnalent in carry-
ingr capacity to 100 cucular mils of copper.

For some months past at has been reported that the water
power at Fenelon Falls, Onat., was to be developed tor the pur-
pose of transunttng cledtie power 10 Lindsay, Ont, o distane
of 13 miles, We are ntormed that the undettahing bas been defi-
mtely decided upon by the Light, Heat & Power Coampany, of
Lindsay, who expect to have the new plant in operation by the
1st of October. They have commienced the work of consttudction
and are arrangng plans for the development of about 1,200 hoaige
power.  The electnie plant wall eventually consst of two joo ko w,
three phase generators direct coupled to turhines,  They bae
placed an order with the Canadian General Electric Company tor
one goo k.aw, generator, topether with switchboards, step up and
stepdown transformers, and alt the apparatus requited to complete
the eleetrical installation. We expect to give a detaled account
of this enterprise in our next issue.
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ELECTRIC RAILWAY DEPARTMENT. :

ELECTRIC RAILWAY IN JAMAICA.

The tollowing account of the electric railway at
Kingston, [amaica, of which Mr. H. Holgate, late of
Montreal, 15 manager, is given by the United Stétes
consul there :

For some years there bhas been a mule railway in
Kingston, but an electric road covering the lines of the
old cars and other (horoughfares as well has just been
completed.  This new line bas about 23 miles of track
in and around Kingston, divided into three districts,
viz., the lines north of the city, those east of the city, and
those in the city. It is a private enterprise, started by
Canadian capital, and is called the West India Electric
Company. The Government license is for a period of 30
years, renewable {or further periods at the pleasure of the
governor.  The company pays four per cent. of its gross
carnings to the government, and assumes the mainte-
nance of the roads and streets occupied by it to the extent
of 18 inches on each side of the tracks.

The rates of fare are 4 cents for each passenger from
any point within a district to another point in the same
district by most direct route; thatis, the fare is practically
4 cents for each section of the line, and from the end of
the line to the east, through the city to the end of the
line north, would be three fares, or 12 cents.  In addition,
the company reserves three front benches on each car,
on which a first-class fare 6 cents is charged. The
tickets are sold as follows : Seven g-cont tickets for 24
cents, five 6-cent tickets for 24 cents, and ten children’s
tickets, for under 12 years, for 24 cents.

Passengers are allowed to stand. There are no re-
strictions as to number of passengers carried, and the
same complaints of overcrowding are heard. Cars run
every 15 minutes in the city. In addition to regular
motors, this company runs market cars before g a. m.
and atter 5 p. m. for country people who carry produce.
Thase cars are trailers, and the fare on them is 3 cents.

STREET CAR FENDERS.

Mg. Duncan McDonald, superintendent of the Mont-
real street railway system, recently spent a couple of
weeks in the United States, on a tour of inspection of
the various railways in the principal eastern cities,
with a view, particularly, of investigating the merits of
the different fenders in use.  He found that most every
class of fender that bhas been invented was used. [t
had been proved, however, in actual operation, that if a
person lay down on the track in front of the car or fell
sidewiys, it was impossible to save him. This had
been the verdict on all fenders now in use. While one
of the best advertised fenders in the United States was
on trial recently in Cincinnati, a fatal accident resulted,
and this was the very first day of its use.  These facts
had driven railway men to the opinion that the old
reliable maxim of “*stop, look and listen when crossing
a street car track,” was the most reliable life saver up
to date.

Mr. McDonald is now preparing a report on the
subject, giving all the details at his command, and his
opinion is that a combination fender, which will unite
the best points of the various ones now in use, will
eventually be adopted.

Concerning street car systems, Mr. McDonald says
that Montreal can justly claim to have one of the best
in existence. Nowhere did he find a two-minute service
as is givenin Montreal. The nearestapproach toitis in
Boston, where they are running a two and one-half
minute service on one route from 3§ to 7 pom. For the
balance of the day in Boston nothing is closer than five
minutes.,

In every place Me. McDonald visited, he found
interesting and instructive details of maintenance and
operating that might be protitably applied.  The Boston
subway is oot only admirable as a  well-planned

monument of enginecring skill, but it is also one of the
greatest achievements in the science of operating cars
and handling large crowds with safety and despatch.
The arrangement of traflic on Brooklyn bridge was
another example of the time that could be saved by
proper facilities and a little hustling on the part of the
people. The absence of grades in most large American
cities afforded much more economical maintenance than
could be shown with the heavy hills as in Montreal.

CANADIAN CAPITAL IN NEWFOUNDLAND.

M=n. R. G, Reid, of Montreal, who holds extensive
franchises from the government of Newfoundland, has
concluded arrangements for the immediate construction
of an electric raiiway and lighting system in the city of
St. Johns.  The contract for all the electrical apparatus
for the street railway, power and lighting plant has been
awarded to Messrs. John Starr, Son & Co., of Halifax,
who are agents in the Maritime provinces and New-
foundland for the Westinghouse Company. The gener-
ating station will have a capacity of 1,500 h.p., which
will be transmitted eight miles to St. Johns, and there
distributed from a sub-station. Step-up and step-down
transformers will be used, the current being transmitted
at 15,000 volts. The zoo-volt direct current for the
street railway will be derived from rotary converters.
The contract for cars has been placed with Messrs.
Lariviere, of Montreal, that for trucks with the Canada
Switch Co., of same city, while the Stillwell-Bierce &
Smith-Vaile Co., of Dayton, Ohio, will supply the
hydraulic machinery. The first cars are to be delivered
by August 1st.

SPARKS.

The Board of Trade of Three Rivers, Que,, has «et in motion a
project for the budding of an electrie rolway trom that city to
Grand Mere.

Berlin citizens are agitating for an extension of the prescat
Berlin and Waterloo electric railway  through German  Mills,
Doon and Blair to Galt.

At the annual mecting of the Hamilton, Ancaster & Brantford
Electric Radway Company, held last month, the directors were
re-elected. The company stll requires $20,000 to make up the
necessary capital of $60,000.

Fhe ecmployees of the London Street Railway Company are
agam onstrke.  Toss probable that the question in dispute will
be subantted to arbitration, the employees and the company
having agreed to this course.

A bill 1o incorporate the Ontario & Quebee Bridge Company
was thrown out by the Railway Committee of the Dominion
Parlinment. This was a bill to build a bridge from Bank «treey,
Ottaway, to the eity of Hull, so that the Hall Electric Railway Co.
might carry passengees into Ottawa. - The bill was opposed by
the Ouawa Electne Company, which has a thirty year monopoly
for an clectric street railway in Quaw e,

The Peterboro and Ashbuvsham Steeet Railway Co. have nuwde a
proposition that the corporition take possession of the railway,
extend and improve it, and operate the road for a term of five
years, without any allowance to the company, the understanding
being that all capital expedinture shall be made with the con-
currence of the owaers, who shall have the right at any  time
within the period named to resume possession on repayment to
the tawa of the sum expended on capital account, together with
mnterest,

The Montreal Belt Line Railway Co. recently applied to the
Ralway Comnmuttee of the Dominion Government and to the
Montreal councl for permission to run its line from the north side
of Duguette street to the Dominion Cotton Mills, within the limits
of the ety of Montreal. The Montreal Street Railway Co.protested
on the ground that it had a right of preference over every other
vompany, or in other words, that it held an exclusive franchise,
The matter was referred 1o the city attorney, who has ruled that
the corporation of Montreal, o giving the Montreal Street Railway
rghis and licenses, did not grait a monopoly for exclusive privi-
leges, The city, he states, cangrant the Montreat Belt Line Rail-
WY permission to run its line on Division street without violating
the contract with the Montreal Street Railway Co,

Are you a member of the Canadian Electrical Association? It
not, send in your application at once and take a hand in the forth-
coming Convention at Hamilton.
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THE REDPATH-REID AUTOMATIC SMOKE BURNER.

For a number of years engineers and  mechanies in all parts of
the world have been working dilggently with a view to petfecting
appracatus for consuming the smoke of boilers, and their efforts
huen same instances been rewarded by a degree of suceess,
Fhas question has been given much attention by the patentees of
the RedpatheReid antomatic smoke burner, who now claim to
have perfected a machine which embodies all the elements which
go to make up a bighograde mention, vis,, efficiency, simplicity,

and durability.  Their smoke consumeris not i new system, but
an old one improved and modernized.

Many persons will admit that the apparatus burns the smoke
perfectly, but express o doubt when told that there i a saving in
tuel of from 10 to 20 per cent. through the use of these consumers,
conteading that all the smoke that passes from the chimney would
not warrant a tenth of this claim.  The manufacturers of the Red-
nath-Reid burner offer the following tacts to prove that the saving
w fuel is effected : First, that it has always been impossible to
aotherwise get perfect combustion in burning coal.  Second, that
when there is perfect combustion, each pound of coal gives oft
14,500 heat units, whereas with imperfect combustion not more

i
Llalsh

Tue Reprati-Reip AUTOMATIC SMOKE BURNER IN OPERATION.

1han 4,000 heat units are likely to be obtained.  Third, if «ll the
smoke in the fire box is burned, the heat does not have to
penetrate through from 1/32 10 Y inch of non.conducting sub-
stance.  Fourth, that invariably the greatest heat in the coal is
near the greate bars, the top of” the coal being coaked over and
presenting a dull red glow until broken up.  Fifth, some days the
draught, owing to the state of the atmosphere or direction of the
wind, may be very slugnish, and here again economy is sacrificed.

Inusing smoke consumers, at s possible to attain nearer to
perfect combustion than in any other way, and a perfectly white

BMaze mstead of unconsumed carbon passes throogh the toes,
The hattest lire 1s on top of the coal instead of uml-'r_ the sutlace,
and the draught is always strong and canaot be effected maoy
way by the wind or atmosphere. .\ better understanding of the
Redpath-Reid automatic samoke burner wall be obtamed by re-
terence to the accompanying llustrations. The manutacturers
are the Jubilee Grate Bar Co., of Toronto, who have alicady dis.
posed of some provincial rigghts, :l}nl _lm\c others to sell o
Quebee, New Bruaswick amd Nova Scotia,

THE IMPROVED SAMSON BATTERY.

The steadily growinyy demand for storage batteres is cavsing
manutacturers (o give much atteation to perfecting improvements
tendingg to merease their efticiency. We are advsed by Messis,
Tohn Starr, Son & Company that they have just made it chaonge
in the style of the well knpown Samson battery.

The nilpm\'cxm'nl consnnts mamly m jomng the carbon, zine
and cover an such a way that it is impossible, they claim, for a
short ¢iteuit to occur between the elements when inside the jar.
The cover is made of & hard dense material, into which is locked
the carbon.  The cyhuder 2ine is tirmly hield to the cover by a
nut, and the result is, mechamcally speakmgr, a one-picce battery
which can be handled as such, thus dispensing with the rubber
rmgs, ete., previouslty used,  The
carbon is held half an inch away
fiom the bottory of the jar, and
the 2ine ws a trdle shorter than the
carbon,  ‘This is to save possible
bridging of salts,  The battery is
shipped, set up, and to use same
1S only necessary to remove the
packmp.  The great advantage
of ths method, especiatly in the
case of inexpetienced  persons
using battery, will be recogmized.
It alvo facihates the handhing ot
same.  The shape of the jar has
also been altered, so that the
whole appearance of the battery
is very much improved.

Concermng  the ** Sampson ”
carbon the  manufacturers say :
It is manutactured in France and
is  composed  of two parts, a
fluted lower portion and a tlat top carrying the binding post,
which are baked into one prece in the kiln.  The lower portion is
a thin=walled, fluted, hollow cylinder, made from spectal materials,
and by a special process, resulting in aquality of battery carbon
which, as is the case with some natutal products, cannot be ob.
tained in this country. The top portion is composed of an en-
tirely different kind of carbon from that used in the lower portion,
which, after being subjected to enormous pressure, is treated
when the carbon is complete m a way winch renders it impervious
to the creeping tendency of the solution and action of the
ammonia gas,

The upper and lower portions, after being formed, are properly
baked in the kiln, after which the top of the carbon is heated ved
hot and ptunged into hot parafine, so that it enters into the minutest
pore mstead of simply collecting on the outside.

A combination of manganese and pei carbon is placed nside
the fluted portion and held in positon by a specially prepared
plug which will not fall out. 1t is this depolarizer ami its close
proximity to the exceptionally poraus carbon which impats to the
battery its remarkable recuperative qualities,

The result of the thorough and necessanly expensive mode of
manufacture is the production of a battery carbon which hits a
larger surface, longer life and greater recuperative power than
any other carbon element ever manufactured.

An improvement has also been made in the carbon binding post
connections, which are bolted on across the top of the carbon,
and is held in place by a safety check nut,

Messrs, John Starr, Son & Co. have recently appointed Mr.
Johm Farman, of Montreal, agent for the provinees of Ontario
and Quebee. Mr. Forman will carry a large stock of these
batteries. and will be prepared 10 supply the trade promptly.

SPARKS.
The Bell Telephone Company is wstalling a mameipal fire alarm
system at Cowansville, Que,
A number of Peterboro’ gentlenien are endeavonmg to form a

company  to establish an auvtomobile carriage service between
Peterboro’ and Chemong.

Mr, P. Alexander, electrcian, of Peterboro’, has recently com-
pleted the winng for electnie dight of Geo. Matthews & Cou's ex-
tensive establishment in that town,

The Town Counei) of Orillia, Ont., have submitted an offer for
supplying light and power for the Asylum for Idiots, agreemg to
putina 750 lght transformer and a - 30 hp. teansformies for the
sum of $1,300 per annum, on & five or ten years” contract.

Sales of small motors have lately been made by the Umited
Electric Company, Toronto, as follows: 1 h.p. motor to E. S,
Stephenson, Si0 John, N. B.; ¥4 hop. motor to Brock Engraving
Co., London; 3 h. p. motor to Lindsay Light, Heat & Power Co,

The Empire Heat and Light Co., of Westfield, N.B., is seekng
incorporation, to deal in smoothing irons and all kinds of as,
clectricity, and forces for power and healing purposes  The
capital is $30,000, and the promoters are St. John citizens, includ-
ing J. J. Porter and F. Calkin.




CANADIAN ELECTRICARDL NEWS

June, 1899

TRADE NOTES.

The Land Secunity Company of Toronta have ordered 4 motor
for horstingg purposes trom the Canadun General Eleetrie Co,

The Canadian General Eledtne Company  are wstalling a 100-
hght plant tor the Beaver Portfand Cem ot Company, of Moatreal.

We regret 1o learn that the Ottawa Poreelsin and Carbon Co.
bave decnded to permanently  cdose down their factories and
liguidate then aflues, owmng o the onproditable results o the
enterprise,

The Domimon Budge Company, of Montreal, have placed an
order with the Canadian General Eleetric Company tor a G, E.
1,000 motor equipment, with special resistances, to be used for
aperating thew heavy plate rolling machinery,

The Sprague Electric Company, of New York, have appointed
Mesars, Jack & Ruobestsen, of Montreal, Canadian sales agents
for thewr well known electrical apparatus and supplies, including
LundeH motors, generators, Greenfield intenor conduits, ete,

Mr. E. S, Pearson, of New York, consulting engineer for the
Cuban Efectoe Cog, has awarded the contract for two 230 horse
power eaganes Lo the Robb Engancering Co., of Amherst, N.S.
They are tor an clectace railway from Regla, on the opposite side
of the harbor from Havana, to Guamacon, about eight miles
distant.

Me. Henry F, Dock, who for several years represented the
Rathbun Company, of Deseronto, has been appointed Canadian
agrent for the Engmeenag Contract Comp wy, of New York, and
has opened offices m the Temple Building, Toronto.  The com-
pany 1 ake aspecalty of the construction of water power dams,
foundations, canals, cissons, ete. AMtention s directed to their
announcement in our advertisement pages,

The United Electne Company, of Toronto, report the sale of
23 hop. motors to the Schotield Woollen Company, Oshawa, and
the Rat Portage Lember Company, of Rat Portage.  They have
also «old an 8o hep. generator o the Dominion Bridge Company,
Lachine, Ques, a 25 hop. generator to John Bertram & Sons, Dun-
das, and a o hght dynamo 1o the Journat Printing Company,
Ottawa.

The Smart-Eby Machme Company, Limited, is the name of
new enterprise recently established at 191 Barton St. east, Hamil-
ton.  This company are engaged in the manufacture and sale of
pumping machinery, steam, gas and gasoline eagines, boilers,
ele. Mr. Smart, who was a tormer resdent of Hannlton, was
recently connedted with the Goldie & McCulloch Company, of
Galt, and the Jenckes Machime Company, of Sherbrooke, and
has therefore a practicad knowledge of this business,

A very attractive catalogue has reached us from the Goldie &
MceCulloch Company, of Galt, Oat,, deseriptive of their ¢ Model ™
gas and gasohne engme, A aumber of excellent illustrations
dare gnen, dustratse of the appearance and construction of the
mac hite, dccompamed by sketches showing the old fashioned
method of obtaming power by means of windmills and such like
antiguated devices, The catalogue is well designed to interest
readers in moedern methods of power deselepment, and particular-

ly in the advantages of he special engine to which the catalogue
refere,

The Gasoline Engine Company has recently been incorporated
and commenced business at Toronto Junction.  The compaay
have secured the right to manufacture in Canadia the Olds gas
and gasoline engines, which have been successfully manufactured
and operated for some years in the United States. One of the
members of the Canadian company was  tormerly connected with
Oldy Gas Engine Works Company, at Lansing, Mich., where
these engines have, for some time past, been manufactured. The
new company have therefore the benefit of practical expericnce
in thix line of manufacture,

The attention of young men who may be desirous of obtaining
aknowledge of clectricity and mechanical engineering is direct-
ed to the announcement in our advertisement pages of the Elec.
tncat Engineer Institute  of Correspondence  Instruction, of New
York. This institute is designed to impart instruction in the
above mentioned subjects by the corcespondence methad, which
has been found to be a satisfactory substitute for attendance at
enggineering schools.  Full information as to method, fees, etes,
will be forwarded to any of our readers who may make request
for the same, referring to the advertisement in the pages of this
papes.

In a suit instituted by The Penberthy Injector Co., to restrain
the Lee-Penberthy Manufacturing Co., of Detroit, from uang the
name Penberty, the Supreme Court of Michigan has decided in
favor of the complainant, and ordered the latter company to dis-
cuntinue the use of the name Peaberthy in their corporate name
and on their Lee injector.  In comphance with this order, the
defendants in the above suit advise us thatin future they will
carry on business as the Lee Injector Manufacturng Company.
The decision will not interfere with any parties who have pur-
chased Lee injectors in the past, the decree of the courts being
that the word Penberthy must not be used in any form in the
future.

PREVENTS B i'er Explo-
<ions, Lowsof Life and Property.

Every Boiler shovld be
kept Free from Scale
and Corrosion,

SAVES FUEL, TIME
AND REPAIRS

The Wm. Sutton Compound Co.
Of Toronto, Limited, consulting Englueers.
186 Queen Street East, TORONTO, CANADA.

Northey Gas or
Gasoline Engine

Supplies a smooth running, continuous, easily-con-

trolled form of power, essential to the operating of
electrical machinery. It is extremely simple in con-
struction aud so easily run that it requires no attention

for hours at a time. Its handiness and convenience

make it specially useful in the case of Isolated Plants,

»

wich as that in a gentleman’s residence or small town,

|

Send for Information.

NORTHEY MFG. G0., usmeo - Tonowto

R. E. T. PRINGLE

DEALER IN

'E lectrical frpparatus
S Supplies

MONT

¢+ Built tor Hatd Work.**

Office and Show Room 216 St, James St,
Warchouse : 769 Craig St.
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LONG DISTANCE ELECTRICAL TRANSMISSION IN
EGYPT.

Mr. Francis Fox, a member of the celebrated Eagiish engineer.
wge Hiem of which Sir Dougrlas Fox is the head, and whose offices
are at Nou 26 Victoria Ste, Westminster, Loadon, is at present on
a vt to Canada and the United States, accompanied by his
nephew, Mr. Bertram Fox, a young electrieal eogincer connected
with the firm of Siemens Bros. The object of Mry Fox's visit iy
to obtain information with regard to electrie traction develop-
went ad wethods oa this coutineat, aud the methods of utilizing
water powers for the transmission of electricity.

In company with Mr. C. J. Crawley, of Toromto, the Messrs,
Fox inspected the power station of the Toronto Electrie Light
Company, the Toronto Street Rallway Company, the works of
the Catacact Power Company «at Hamilton, and the generating
stations at Buffalo and Niagara Falls,  They also made a trip
over the raifway at Lockport, and had an opportunity of invpect-
g the operation of the two 43 horse power clectric locomotives
m use on that road.  They afterwards visited the works of the
principal electrical companies in Montreal, together with those of
the Gr. cral Electric Company at Schnectady, New York.  From
thence they go to New Yark, where they will embark for Great
Britain.

The information acquired on this visit is intended te be used in
connection with the proposal 1o utilize the Zambesi Falls to gener-
ate electricity for the operation of the railway to the city of Cairo,
in Egypte [t will be remembered that Mr. Dancan Forbes, who

was consulting engineer for the Cataraet Constracton Company
at Niagara Fally, recently made mention of this proposal. The
fiem with which Mr. Fox is connected are interested mthe project.
The Zambesi Falls are described as being 330 teet ngh, the river
leading (o them broadening out immediatels betore reaching the
precipice aver which the water falls perpendicularly mo anarrow
gorge shaped like the letter 8,7 The form ot this gorge, with
its projectngy points of kand, renders it posaible to place a power
station in close proximity to the Falls, and obtam the benetit of
the tall foree of the water. The electoeny penerated at this
spot would have to be trapsmitted a distance of 200 miles, which
Mr. Forbes has declaced  to be feasible,  The turther progress of
this enterprise will be watched with the greatest imerest throughe-
out the world.

Me. AL 1o Corivean, of Montreal, s said 10 hase interested
United States  capitalists jn his Lake Champlun and railway
vaterprises,

The Canadian General Electie Company have just 1eceived
an order from Mr. B Keefe, of Halilax, tor one ot thee standard
25 kilowatt divect donen vnits tor the hghting of the new elevators
which he is erecting for the latercolomal Radway,

The Canadian General Eledtoe Cowpany are in aeceipt of an
order from the Canadian Pacitic Radway Company for two ot
their standard  go kilowatt duedt connected geanetators, with
Ideal engines. These ate to be used tor the lyghting ol thewr new
passenger depot at Vanconver, B. U,

Victor Turbines
OPERATING DYNAMOS

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

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Great Cuapucity,

High Efjiciency, Perfect Cylinder Gate, Steady Motion.

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

l‘Zlcclrch Light & Power Co., Dolggevilte, 5. Honk Falls Power
Co., Ellenville, N.Y. Hudson Ruver Power Transmission Co.,
l Mechanicsville, N.Y.; Cataract Power Co., Hamiiton, Ont.

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=Vaile Co. =

DJYTON, ONHI0,
U. 8. A.

me PACKARD ELECTRIC CO., e

MAKERS OF

High Grade Incandescent Lamps

AND

Type “L” and “M” Transformers

Sole Agents for : : : :

SGHEEFFER DIREGT AND
ALTERNATING CURRENT
WATT METERS

R. €. T. PRINGLE, General Agent, Montrea!,

PROMPT SHIPMENTS
The Packard Electric Co.

(LIMITED)

M_‘

We are prepared to quote Lowest Market Prices
on Supplies, f.o.b. St. Catharines or Montreal.

St. Catharines, Ontario
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NADIAN' GENERAL ELECTRIC CO'Y

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

HEAD OFFIUE : FACTORIES «

TORONTO. ONT. PETERBORO’, ONT.

Brancst Qerices
HALIFAX MONTREAL WINNIPEG ROSSLAND VANCOUVER

LONG DISTANCE POWER TRANSMISSION

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

few years, viz: ™ gy

Lachine Rapids Hydraulic & Land Company Maontreal, Que. - 12,000 H.1., b mile Tiansmission.
Muontreal Cotton Co. - - - Valleyficld, Que. - 4H000 Y Shont .
St Hyacinthe Electrice Light Co. - - St. Hyacinthe, Que. 300 ¢ 41: mile -
Department of Railways ana Canals - Soulanges Canal - 700 o1y ot :
Trenton Electric Co. - - - Trenton, Ont. . RO
Lunenbury Gas Co. - - - Lunenburg, N.S. - 130 g .-
I. R Scott & Co. - - - Napanee, Ont. - - 150 Y 8 .-
1. R Boath, Esg. - - - - Quiawa, Ont. - 300 g y .
Auburn Power Co. - - - Peterboro’, Ont. Joo Yt ol :
Huanover Electric Light and Power Co. - Hanover, Ont. - o0 S - .-
Durham Electric Co. - - Durham, Qnt. - - o g .
Light, Heat aad Power Co. - - - Lindsay, Ont. - oo o1y .
B. C. Electric Railways Co. - - Vancouver, R.C. 1000t g2t -
West Rootenay Power Co - - - Rossland, B.C. - ho0o Y 39 .

FOR INFORMATION ADDRESS NEAREST DISTRICT OFFICE
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THE CANADIAN GENERAL
ELECTRIC COMPANY'S

1899 FAN MOTORS

<) Are constructed to give the
A ’/5'4 highest efficiency with the smallest
- \’1",'//./4 consumption of current.
. Vg

%

A

Fans are kept in stock to suit
cither direct or alternating current
for any standard voltage or periodi-
city, and with cither solid or
trunnion bases.

For description and prices of
our Ceiling and Desk Fans sce
our illustrated pamphlet. If a
copy has not reached you, please
drop us a card and we will take
pleasure in mailing you another.

Caﬁadian
Greneral
Electric

Company
Limited

Hean Qrerice ¢ Factories ;

TORONTO PETERBORD'

BRANCHES ©
MONTREAL, P Q. HALIFAX, N. s,
VANCOUVER, B. C. WINNIPEG, MAN.
' RASSLAND, B.C.
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INDICATION OF ACTIVITY
15,000 FEET OF LEATHER BELTING

Qae aaot very familiar with the manu-
facture ot leather belting and its uses
uught be aindhined to think  that the trade
an thus b s not aery ontensive, ospedi-
aiy so whon atas hnown that belts made
ot good loather and properly put together
List for sovany years. Nevertheless, the
output s exceedingly large. .\ represens
tatine of ** The Canadian Manufacturer ™ o

coton davs o inadentally called at the
Toronto oflice of Sadler & Haworth,
wanubactataes of leather belting,  and
was shown orders, which have not yet
boen Gllcd, tor double and single leather
bodting ot al wadths o joindhes wide,
trom <an miall awners, cotton, woolen and
flour null owaers, foundries and other
Lictaties, W apwards of  soventy-five
thousand teet. This is cettainly an in-
deation ol great prospenty among our
Wand wterars “Canadian Manutfac-
tatet, \prd 70 150

REMEMBER THE NAME

SADLER & HAWORTH

MANUFACTURERS
MONTREAL TORONTO
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ALEX. BARRIE &.CO,
MANUFACTURSRS OF

RUBBER NSULATED ELECTRIG mRES

and CABLES
Tl 1074 # 5!3 St Faul Stroet, MONTRRAL

mpnovw _§M_L_ bmm
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B3 ¥
£5 | g
ag 2
gs
JOHN STHRR, SON& GO., lelted
Agent for Oncnm and Queb::{’ N8
MNONTREAL

JOHN FORMAN, -

Ifyouwait_.té e e e

ANADINDFECE, oyt

“F‘ B

ocmplote
ooYoq n !lohoo‘ Soras
aud learn o.: othiwee 80 :ltun

An Education by

Tavlon, i ,
ted are getiing
, Arch

Mail
ot e e %
l’x Iuﬂ ssring Ogursds 2are -
.o‘ouq ‘ln :,{E’."l:‘r qdr&.’u =

1 - Btw ::x‘ulntho pgurses of
ekl risl of advanos informns SN |
A ey o e e .
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The wmmulor wm_ for ndmmeo

The Pac:kard Electrlc Co Limited

Lamps = Transformers

Ssheeffer Recording Watt Meters

h I b b b b ST. CATHARINES, ONT.

'WESTON ELECTRCAL INSTRONENT GO,

2 114120, William Street.
SELL H N . NEWARK, N.J., U:8.4
YT X- —'—“
w© mkogx il 2 ilreta? . \/ ESTON:STANDARD PORTABLE
wate merehants and ‘masufae- Direct-Reading
AN: HERE e VgL:II“METERS MTIALI\;?LTMETERS
yw VOLTAMMETERS, AMMETERS,
" MILLIAMMETERS, GROUND DETECTORS anp
m you ean réach them CIRCUIT TESTERS,
AE CANADIAN - OHMMETERS, PORTABLE GALVANOMETERS
HARDWARE'ANG METALMERSHANT || weston poictuits’ m"“'s:?s?xm R B AR
’ MOWTRRAL 24 TORONTO metor—ter Bridge {mk. '  ofextreme accuracy and lowest consumption of energy.
Circulates in Bvery Province, : ’
: I _An advertxsemm&fiqﬂ\m_ ELECTRICAL wasrbring:s prompt returns,
B JUST PUBLISHED
THE

GANADIAN

HAND-BOOK

OF |
STEAM

HE preparatory chapteis are devotsd to a

: concise ¢xplanation 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

RND is equipped with knowledge to enable him to
; - pursue his researches to any further extent.
ELEGTRIOITY o
s THE
| m C. H. MORTIMER PUBLISHING CO.
70 Pages In Strong Cloth Binding ‘I’OR:NTO mcrﬁm
Hfustrated - A

Send for Tqbla of Goitent&

- mmﬂon the cANAmAﬂ mcrmmmm whbn mmdlnz with Advorthon

[T
R, S PR R S

e ~m\¢._~~~_\‘

a
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_SOLE t“ﬁ:fsvh: -

L Milde M:tmuhgrr!g

a8 AR g . The bes! TRANSMITTER
P~ UwESSURSymw .ﬂ;&?&‘ DR & ) (:th:WmH .
™ \hﬁ%»-»—-. . ‘

OUEBE( AGENTS .

Lasmr Byramns,
& Motors.

Sl Boarﬂs " ﬂnnunslawrs § e

Cor. Craig,

FIRE ALARM APPARATUS and MONTRBﬂL
TELEGRAPH INSTRUMENTS §{ rucione Noswo

ELECTRICAL SUPPLIES

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

MUNDERLOH & GO.

61 St. Sulpice Street MONTREAL

50 GOLBORNE, BTREET THE J. G. MCLAREN BELTING CO., monTReAL
oo W rite Us For Prices .

OHTTGHES, DYNAMOS MUH)RS HITOHATIE HOTR OIRRIERS

and all Electnnl Devices and Repairs

/ T. & H. ELECTRIC CO.

SELLING AGENTS: 266-7 James St. North, HAMILTON 114 Bay St., TORONTO

N The Eleetrical Construction Co’y
Of London, Limited MANUFACTURERS OF

‘ ronoon, canapa [ ELECTRICAL
Toronto Office: 42 York Street. | MA CHINB R Y

l
Halifax Office: 134 Granville St. | 4AND

Winnipeg Office: 760 Main St. Il S UPPLIES

Reprirs to any system on Short Notice at Reasenible Dates

:J




