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ML ARE AND INSULATED ELECTRIC WIRE

17 ST. JOHN STREBT - MONTREAL
Electrie Light Line Wire
Incandescent and Flexible Cords

RAILWAY FEEDER AND TROLLEY WIRE

Americanite. Magnet, Office and
Annunclator Wires

Cables for Aerial and Underground Use.

wu“AM ﬂ T“RBAYN[ U. S, Factory: AMERICAN ELECTRICAL \VORKS, Providence, R. 1.
L

New York Store: W, J. \WaTtson, Agent, 26 Cortlandt Strect.
ELBGTRIGHL, Chicago Store: F. E. Doxouog, Agent, 241 Madison Strcc(:
ENGINBER ...

Designer of Electrical Machinery Manufacturers will find it to their advantage to use the columns of the
and Apparatus.

127 King St. E., HAMILTON, QNT.
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Commercial Enginser

Late Lixal Manager Toronty and Centsal Ontatio for
Royal Victoria Life.
Formerly with Edison Gieneral Electric Co

6 King St. West (%5%°) TORONTO
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Roderick J. Parke
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Long Distance Electrical Power Transmission
Central Station Managemets.
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310 Temple Building, - TORONTO, CANADA

W. T. Steward
ELECTRICAL ENGINEER

Arbitrator, Consulting Electrical Engineer,
Complete Bpecifications and Plans for Blec-
tric Light, Street Railway ang Power In-
stallations. . . Inspection, ete , pontively
independent of any Electric Light Marutac-

turer.

Temple Bullding, ~ TORONTO, ONT.
Telcphone F44t. »

C. E. SHEDRICK
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The M’Cormick

NOTE,
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Will develop more power from & given quantity of water than
any other Turbine.
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These statements are based on tests made in the Holyoke Testing Flume, where the M'Cormick
Turbine recorded over 8o per cent. of efliciency sormie of the larger sizes over 85 per cent.

“THE MWCORMICK TURBINE

MANUFACTURED DY ~—enomamner

S. MORGAN SMITH CO., York, Pa., U.S.A.

There is 0 water-power plant, unless under very high head, whose power cannot be creased wath the same
quantity of water by using McCORMICK TURBINES.
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THE
CANADIAN Skt ok ok S
HAND-BOOK By

OF WiLLias
STEAM THOMPSON.
AND EEXR XX

ELECTRICITY

170 Pages—Illustrated
in Strong Cloth Binding

The preparatory chapters are devoted to a concise
explanation of the foundation principles of mathematics,
o knowledie of which is absolutely essential to the
tudy of Flectricity and Engineering.  In the succeed-
ing chapters the student is led by gradual stages to a
mote cmplete acyuaintance with these subjects and is
~quipped with knowledize <ufficient to enable him to
punsue bis researches to any further extent.

Price - &0 cents.

The C. H. MORTIMER PUBLISHING CO.
of Toronto, Limited
Publishers,

TORONTO - CANADA

THE

Crocker Improved Turbine

in Horizontal Setting, with Quarter Turn Elbow.

Where the nature of
the location will per-
mit its use thiz type
has many advantages,
It is very suitable for
direct commection 1o
dynamos, and many
aro in operation in
this class of service.

Notico how completo and compact this arrangement is, and how easily it
may bo installed, Can you use anything of this kind? Your inquirics will
receive prompt attention.

Water Powers examined and Reperts made.
Estimates submitted for Complete Equipments.

i The JENCKES MACHINE CO.,

Lansdowne St., Sherbrooke, Que.

Please mention the ELECTRICAL NEWs when corresponding with advertisers.

®

For all purposes
where economy and
even speed is re-
quired these engines

cannot be surpassed.

Write for Catalog.
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WHEELOCK =~ |DEAL ENGINES

HUNDREDS IN USE IN CANADA GIVING BEST SATISFACTION

WE AILSO MARE GAS
AND  GASOLINE  ENGINES,
BOILERS, PUMPS, WATER
WHEELS, WOIF GYRATORS,
FLOUR MILL MAWHINFRY,
OATMEAL MILL MAUHINLRY,
OATMEAL  STEAM  KILNS,
WOOD-WORKING  MACHIN.
ERY, IRON PULLEYS, WoOoD
RIM SPLIT PULLENS, SHAET-
ING, BHANGERS, GFARING,
FRICTIONCLUTCH PULLEYS,
ETC, SARES, VAULTS AND
VAULT DOORS,

TE GOLDIE & MCCULLOCH CO., umrep

GALT, OINT.
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SPRAGUE ELECTRIC CO.

NEW YORK
“ GREENFIELD*’* FLEXIBLE METALLIGC GONDUIT

Approved by all leading Architectz and Electrical Engineers.
Chenper than plain uninsulated Iron Tubes, and less Inbor in installation, owing
to absence of Eibows and Couplings.  Shipped in lengths ot 100 fect.
Prices and tull particulars on application.

JACK & ROBERTSON

CANADIAN SALES AGENTS ———ee MONTREAL

Northey Gas or
Gasoline Engine

Supplies a smooth running, continuous, casily-con-
trolled form of power, essential to the operating of
electtical 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 uqcful in the case of Isolated Plants,

_——————

such as that in a gent!cman s residence or small town.

Send for Information.

o NORTHEY MFL. 00, v s
PITTSBURG TRANSFORMER
TYPE K

We offer the Central Station Trade a
high grade thoroughly reliable Trans-

former at prices that defy competition.
Write for Information.

™" JOHN FORMAN

ELEGTRICAL SUPPLIES 608 and 610 Craig Street, MONTREAL
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A MAMMOTH LEATHER BELT.

Tue illustration on this page represents the largest
leather belt ever made in Canada. It was manufactured
by Messrs. Sadler & Haworth, of Montreal and Toron-
to, for the Ogilvie Milling Company, of Winnipeg, Man.
Its dimensions are : Width, 72 inches ; length, 115 feet ;
thickness, 3 ply ; while its total weight is 2,270 lbs.
The same firm recently furnished two 48 inch 3 ply belts

district. The gas is washed and passes through coke
scrubbers and saw-dust. No smell of taris noticed,
and no trouble seems to arise in the engines, which,
like the generators, come from the Maschinenfabrik
Deutz. The three engines of 125 horse-power drive,
each, a compound four-pole continuous current gener-
ator for 3550 volts at 180 revolutions, A battery of
28o Tudor cells is connected in parallel to the dynamos.

- MY
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Largest Leather Belt 1n Caneda Y
WhRive 3 hotsver :
SArFeck bt 2230085 Yl
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THE LARGEST LEATHER BELT EVER MADE IN CANADA—FROM THE FACTORY OF SADLER & [IAWORTIL

for the Standard Eleciric Company of Montreal, a 38
inch belt for the Loadon Electric Light Company, and
several wide 3 ply belts for saw mills.

GAS DRIVEN ELECTRIC PLANT.

AN interesting feature of the public service of Zurich
and the neighborhood is the pover plant at Qerliken,
which furnishes current for the street railway lines.
The installation at present includes one gas gencrator
of 200 horse power and two of 100 hundred horse
power. The generators burn.anthracite from the Liege

Tne regulating cells are changed by a motor-generator.

The guide book furnishes the following information
regarding this station, which belongs to the Zurich
Ocrliken-Seebach system : Coal consumed per effective
horse power of the gas engines, 0.65 kilogramme
(1.4 ib.) ; each train makes 161 kilometers (100 miles)
per day ; the line having a length of 5 miles and a
rolling stock of 20 cars, of which, as arule, only 10 are
running. With 3.2 passengres per car-kilometer, the in-
come is 43 centimes per car-kilometer, and the cost
amounts to 34.4 centimes,
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ELECTRICAL EQIIPMENT OF THE HIGHEST
OFFICE BUILDING IN THE WORLD.

b AsonG the forest of
lofiy structures upon the
lower end of Manhattan
Idand, the Park Row
Syadicate Bailding stands
cut  prominently.  Thiy
mammath office buslding
s oppwite the New York

) post office, and  adjoins

¥ the city hall square, and

' marksan important centre

T A of the city, The con-
struction of this building,

Eﬁ!ﬁ ) which has recently been

completed, offers to the
engineer, architect, and
builder many points  of
interest,  The most
modern developments of
art and science in each
branch of work have been
applied 10 the equipment,
and  charactesize  this
building as an advance
upon previous structures.
Tho first illustration gives
an idea of the number of
stenes and the consequent immense aumber of persons to be
accommaodated and transported. The building is  somewhat
ircegular in plan, having a frontage of 104 feet on Park Row,
and extends backward a distance of 158 feet. There are 26
stories from the pround level to the main roof, five stories in each
tower, and one small story m cach dome,  Tn addition, there is a
basement and sub.cellar below ground, making a total of 34
stenes mall. The height ofthe building is g24 feet.  Pile foun-
dations are used throughout, the total weight of the building
bemng computed at about 65,000 tons,

The building contmins nearly 1,000 offices, cach of which is
finished w hard wood, is steam ficated, clectne highted, and
supplied with hot and cold water, Al the offices are connected
by telephiones, with an informanon bureau at the entrance o the
building, and have a messenger call box. It is estimated that
the bulding has accommodation for 4,000 persons, and  will
contam this number when all the offices are ler,

The Westinghouse Electnie & Manufacturing Company supplied
the electrical equipment, including the generators, boosters and
switchboand, an account of winch will be given in this article.
The other branches of construction were designed and carried
out so that the buildmg should be second to none in pont of equip-
ment. The boder room 15 10 the center of the sub.cellar, cast of
the gencrating plant, and comamns three water tube boilers,
aggregatng goo hop. The mam steam papes are designed to
carry @ continuous working pressare of 130 pounds 1o the square
weh.  Each boiler 5 provided with separators to insure the
delivery of dry steam to the engines.  Exhaust fans, operated by
electric mators, refain the temperature of the beiler and engine
rooms at a low pomnt. From the boiler reom steam is taken 1o
heat the svstem of offices.  In zero weather jo0 degrees will be
mantained by dircet low pressure, or exhaust steam madiators,
operated by a6 inch mam in the basement.  This main is cross.
vennected with the exhanst from the engine and pumps.  The
condensation from the heating system is returned 10 the boilers
by paimps.

In the sub-basement the three boilers are installed near the
ventee, between the columns. The engine and generatar room
s pactitioned of, and sa front of these, running under the pave-
ment, s a part used for the storage battery.  Caalis brought
the butlding through an alley and shot into the bunkers,  Along
one sude of the sub-bacement a railwav track is built for con-
vevingr voal from the storagre rooms to the boilers, and  for
varrving ashes to the sidewalk lifts w front of the building.

The engine and generator room contains five steam engines,
diredt connected 0 Westinghouse generators. Four of the
copmes are Gudem compound. They are operated as none
condenung vompound engines. It is expected that with a steam
pressure of 130 pounds they will <baw a much belter steam
cconomy than smple engines  The fifih engine has a single
«shinder, and operates a booster i conaection with the storage
battersy.

1134
155 lngls""
]

Fie 1 UXTFRIOR 0o PARK Row
Qe Boitoing, New York Croy

The electric generating plant was provided by the \Westing-
house Electric & Manufacturing Company, and consists of 1wo
200 k.w., ane 1oa kow,, and one 75 kow. Westinghouse standard,
compound wound generators, 120 volts,  Fig. 2 shows one of the
200 k.w. generators,  The additional apparatus is the 4o k.w.
booster dyaamo, direct connected to the smaller engine, and a 20
k.w. boaster driven by & 32 h.p, electric motor. Fig. itlusteates
the booster attached to the electric motor.

I addition to the generating plant, a storage battery has been
provided, of g8 chloride accumulators, The battery insures an
equalization of load, aud acts as a reservoir of electrieal vnergy
for supplementing the plant in case of necessity. 1t alse supplies
corrent for a few lights and an clevator service for night duty.
The capacity of the cells in the battery is goo k.w. hours, and the
nocmal discharge rate iv 350 amperes for ten hours, but it is
capable of discharging at five times this rate, and a momentary
discharge of 2,000 amperes for periods not exceeding thirty
scconds.,

The booster dynamos are operated in connection with the
storage battery (o compensate and equalize the load Auctuations
and to maintain the output of the dynameos relatively constamt,
The two boosters are interchangeable, to serve for varying oute
puts, and the dynamo portions are substantially alike. The field
of the dynamo portion in both vases hius a series and thumt wind-
ing, the twe connected differentially.  Both windings can be
varied, the shunt winding being varied by a rheostat in the usual
way, while the series winding is varied by a series of equalizer
shunts.

The seriey winding of the booster dynamo s arranged %o asto
take cither the whole or & determinite portion of the current fod
from the dynamos into the power circuits, and this winding, and
the eoanfl due toit, are made responwive thereby to the conds-
tions and fluctuations of the load on the power circuits. The
sbunt windings are connected across the terminals of the  battery
or excited from the dynamo bus-bars. The armature of the
booster dynamo is connected to the battery circun. Ry making
the proper adjustments so as to regulate the relative effects of the

F16. 2—ONE oF THE TWO 200 K.W. WESTINGHOUSE DiRECT
CURRENT, * ENGINE TVPE " GENBRATORS, -ParRk Row
Orrice Buibing, NeEw York City,
series and shunt windings according 10 the conditions of load,
the condition of the charge of the starage battery, and the regu-
Iating effect desired, ctc., 1 1s possible to arrange the conditions
»o that fora certam cntical current the battery com.f. will exactly
equal that at the bus-bars. For a higher curreat the booster
dynamo will act as a generator to supplement the e.m.f. of the
battery, and make it discharge m parallel with the generators.
It the working current falls below the critical value, the effect of
the shunt winding predomnates, and the booster dynamo will
generate an el in the opposite direction to supplemient the
charging cffect of the generators. It is seen, therefore, that

e -
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when the load mcreases above the amount for which the adjust-
ments have been made, the booster dynamo will regulate the
activn of the storage battery so as to make it assist the gevera-
tors in supplying current, and when the power load Lecomes
hight or falls off, the booster will assist the generators in charyg-
ing the battery.

The critical current admits of a wide range of regulation ac.
cording to the load curve, the number of geaerator units that arg

Fie 3 WESTINGHOUSE 20 RoW. MOTOR DRIVEN BOOSTER. —PARK Row Orrice

BuiLping, NEw York City.

in operation, and the condition of the battery, that is to say,
whether it is empty or filled, and the rate of charge or discharge
which it is desired to maintain. It is intended to keep the
battery constantly charged, which can be done by adjusting the
relative shunt and series ficlds.  The regulating or compensating
action can be obtained with the same case and precision when
the adjustments are such that the battery takes in more than it
gives, or 18 gaming in charge, or when it gives out more than it
takes, or is losing in charge.

Recordiag sastraments upon the switchboard siow the amount
of the charging and discharging, and the
staton operator is kept advised at all
times as to the condition of the storage
battery. Current for lighting purposes is
taken from the machines beyond the com.
pounding, and the power in connection
with the booster and storage battery is
taken off within the compounding, by
special devices, permitting the compound-
ing effect of the battery to be varied,

The switchboard, shown in Fig. 4, was
designed and built by the Westinghouse
Electric & Manufacturing Company, from
specifications by the electrical engineer.
It is in many respects unique, not only in
completeness of the appliances, and the
facilities which it affords for controlling
the operation of the generating plant, but
in the thoroughness of the engincering
design and workmanship bestowed uponit,
It is arranged to control the output of the
four 125 volt generators, also for one motor-
driven, and one steam-driven booster, and
the current from the storage battery. The
switchboard has three main  divisions.,
The centre panel serves tor the electrica
manipulation of all circuits from the main
dynamos, booster dynamos, and the storage battery, constitut-
iy the clectsical generating plant.  The right panel serves for
hghting feeders only and the left pancl for power feeders only.
The three pancls are side by side, forming one continuous
switchboard.

Each generator is provided in its negative circuit with a single
pole-~fused switch-—circuit breaker and an  ammeter, while
the positive and cqualizer circuits pass through a double pole
switch, the positive ciccuit only being fused. One of the 200 k.w.
and the 100 k.w. Westinghouse generators are connected to run

F16. $—WESTINGHOUSE SWITCHBOARD, FRONT VIEW.
BuiLping, NEw YOrRk Citv.

a e panels.

in multiple, on a scparate section of bus-bars at the left cad of
the dynamo panel facing the front, while the other 200 k.w.
generator cuns in muluplo with the 75 k.w. on a similar section of
bus-bars at the right hand end.  The Loosters, booster motor,
and storage battery are connected through their switches to the
central section of bus-bars.  The central section may be thrown
in multiple with cither or both of the dynamo sections by means
of the heavy three-pole bus-junction switches. If these are left
open, the right and left sections of the
dynamo pancl will be entirely disconnected
from tho middle section, and the units cor-
responding to said panels will operate asif
they belonged to distinet gencrating sta-
tions, one serving for the lighting current
supply and the other for the power current
supply. By closing the left ** bus-junction
+witch,” the storage battery plant may be
coupled, so to speak, to the power side.
By closing the right switch it may be
coupled to the lighting side, and lastly,
by closing Loth swithes, the two power
plaats become caupled togethier in ouc
single generating  plant, including  the
storage battery.,  This may also be thrown
on the bus.bars independently, and the
whole generating plant shut down in case
of light load, the battery supplying all the
necessary currcot.

The power and lighting sections are
each provided with an ammeter, a recording
wattmeter and a recording ammeter, for
measuring the total current.  The lighting
scction has provision for 48 feeders, 16 of
these being 100 amperes and 32 being 200
amperes capacity.  They are all provided with double pole fused
switches, and 16 of the 200 ampere circuits have circuit breakers
in addition. The power section provides for ten joo ampere and
ten 500 ampere circuits, each circuit being supplied with a fused
switeh and a circuit breaker.

The current from the storage battery is measured by a double
reading ammeter, a double reading recording ammeter, and a re-
cording wattmeter, this circuit being also provided with a 500
ampere switch and circuit breaker.

The dynamo panel carries a ground detector, a recording volt

Park Row Orrice

meter, a differential galvanometer, and a main station voltmeter,
cach being provided with suitable multipoint switches for connec-
tions to the various circuits. There are also ammeters for each
booster circuit, and switches for manipulating the boosters and
starting the booster motors. All the rheostats are operated by
hrad-wheels placed on the front of the board.

The board is constructed of the best Tennessee marble of
uniform coloring, the suparate slabs being joined together by
¢ curately aquared cdges, presenting the appearance of three
A rigid angle and channel iron frame supports the
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entire board, the whole being carried on iron pedestals, which
rarse it six inches above the floor,  The 1ol teagih is g2 feet,

The power section at the left end of the switch-board is pro-
vided with a marble door, 10 ords v that the rear of the board may
be comvemently reached from the engine room.  The length of
the power section v 12 feet, and the height 8 feet above the floor.
The length of the dynamo  section iy 19 feet and the hieight g feet
ginches.  The length of the ligh.ing section is 14 feet, and the
height o feet 3 inches.  An ornamental moulding of bright copper
frames cach section, and all the instruments, hand-whecls, double
goose-necks, instrument cases, and metal timmings are finished
in brght copper. A ncat goll work fills the space betweeo tha
switch-board and ceiling, and hides the pedestals betow the board:

Copper-finished  engraved name-plates are  provided for all
instrements and switches, to designate the circuit each operates,
Al the bus bars and rear connections of the rear of the board are
made of the best lake copper, the connections being secured to
instrument studs by means of heavy copper nuty screwed on the
studs.  On account of the complicated nature of the connections
the rear of the board presents a petfect network of copper, but
the parts are well supported.  The individual bars are carcefully
spaced and symmetrically arranged, and present a very neat
appearance, the whale beng an excellent picce of swilchboard
engineering. Tndeed, to the careful visiting engincer, the front of
the switchboard, handsome as it is, is not as attractive or inter-
esting as the constructive details at the back of it

The cables for the dynamo leads pass from the board directly
into conduits. The feeders for lighting and power rise from the
rear of the feeder panels to the ceiling of the dyonamo room in
conduits.  Every part of the board-is designed to carry ity rated
current without appreciable rise in temperature above the sur.
rounding air.  The circuit breakers are of a new and novel de-
sign, having laminated copper biades, closed with a toggle joiat.
They break the circuit at  the carbon shunts supplied at the top.
Al the switches are of the unit blade variety, A single unit blade
of definite capacity is used.  One or two blades are combined in
multiple to make up switches of 1equired capacity.  All switches
are built of the best lake copper, no castings being vsed in their
construction.

Tlic switches and circuit breakers are finished by hand with a
good tool finish.  The main bus junction switches are of the
screw press type, and are 3-pole in order to comect together the
positive, pegative andequalizer sections of the bus bars, They are
comstructed on the unit blade principle, cach blade being com.
posed of three 1,000 ampere usits in multiple, cach with its inde-
pendent set of jaws.  The blades move in and out of their jaws
by turning a crank handle attached to the hand wheel, and
are kept in alignment by suvitable suitable guides. The capacity
of each of these switches is 3,000 amperes.

The shunt resistances for varying the compounding of the
boosters are constructed of grids ot special resistance metal,
They nre supported on the rear of the board, near the top, and
are suitably connected to the various switches by bhard rolled
copper bars.

INCREASING THE EFFICIENCY OF STEAM
ENGINES.

The recent centennial anniversary of the Royal Tech-
nical High School at Charlottenburg was made the
occasion of several important announcements con-
cerning the work of that renowned institution, which
embodies in a remarkable degree the advanced tech-
nical science which has done so much to push Ger-
many forward into the front rank of manufacturing
nations. Among these, the first rank is, by common
consent, accorded to the paper of Professor E. Josse,
head of the mechanical laboratory, in which are de-
scribed with elaborate detail the results of his experi-
ments with an original and highly interescting process
for increasing the efficiency of steam engines by utilizing
the heat of the exhaust steam for evaporating another
liguid baving a lower boiling point than water.

It is well known that the steam boiler and engine,
notwithstanding all improvements which it has under-
gone during the past 100 years, and its incalculable
services to mankind, is nevertheless a wasteful and ex-

travagant device for converting the energy stored in
tuel into mechanical power. The ordinary simple, high-
pressure engine, which, after passing steam through
one cylinder, discharges it into the air, utilizes hardly
more than five per cent. of the value of the fuel con-
sumed under its boiler. The compound engine, in
which the steam, after passing successively through
two, three or more cylinders, is condensed, and the
warm water of condensation restored to the boiler,
utilizes, under favorable conditions, 12'to 13 per cent.
of the fuel energy, and there the economy appears to
have stopped. An eminent American engineer has
recently published an article reviewing the develop-
ment of the steam engine, and closes his essay with
the expressed opinion that with the compound ma-
chines and improved cut-off of recent years, the prac-
tical limit of efliciency of the steam engine has been
reachi . The invention described by Professor Josse
introduces a novel element into the problem and opens
a new chapter in the record of stcam-engine de-
velopment.

The process is the joint discovery of Mr. G. Behrend,
a Hamburg engineer, and Dr. Zimmermann, of Lud-
wigshafen ; and, although first patented in 1889, it
has only recently been matured and its application
perfected by the employment of an auxiliary engine,
which, utilizing the heat contained in the exhaust
steam, gains as high s 56 per cent. additional motive
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power without increasing the expenditure of fuel. The
principle and process involved are simple, and may be
briefly described as follows :

It is plain that, with all progress which has hith-
erto been made in steam-engine practice through
higher pressures, superheated steam, economical cut-
offs or successive cylinders, there is always an im-
portant an inevitable loss of heat energy when the
steam, having done its work, is discharged into the
open air, or changed back to water by contact with
cold water in a condenser. When the exhaust is into
the open air, the steam has a temperature of about 100°
Celsius (z12° Fahrenheit) ; when it passes into con-
denser, the steam has a temperature of 60° to 70°
Celsius (140" to 160" Fahrenheit), according to the
vacuum. The corresponding latent heat of steam,
given up upon change of form from steam to hot
water, has hitherto run to waste in the condensing or
cooling water, or in the air. Messr. Behrend and
Zimmermann attacked the problem of utilizing this
wasted caloric by employing it to create a new supply
of steam by evaporating some liquid which has a
lower boiling point than water, and for this purpose
they chose after many experiments, sulphurous acid
(H,S0,), which is nnt only cheap and easily obtained,
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but has the turther advantage of a viscous consistency
and lubricates che inner working surfaces of the machin-
ery ‘without corroding them. Their demonstrations,
although not practically conclusive, were so promising
that Professor Josse, as a techmeal authority on this
subject, taok up the problem, anid alter several months
of highly satisfuctory laboratory experiment, caused to
be constructed and connected with an ordinary working
steam engine of the compound type an additional con-
denser and auxiliney engine, the power of which could
be exactly measured.

Referring to the diagram in which dimensions are
given in millimeters,(H) and {N) represent the high and
low pressure cylinders of an ordinary compound steam
engine, with a stroke of 500 millimeters, (19.69 inches)
and a speed of 41.5 revolutions per minute. From the
low pressure cylinder (N) the exhaust steam passes into
the surface condenser called in the diagram the
‘‘vaporizer.” In this vaporizer or condenser, the cool-
ing medium used, instead of water, is liquid sulphurous
acid (H,SO,) which has a boiling point so low that it is
immediately decomposed by tae heat of the exhaust
steam, whereby the sulphur dioxide gas (SO,) is liber-
ated, which passes over into the cylinder of the auxiliary
engine (8), where its work is done, as in an ordinary
steam engine. The auxiliary cylinder has a diameter
of 300 millimeters (11.81 inches) and a stroke of 500
millimeters, with a speed of 77 revolutions per minute.

After passing through this cylinder, the sulphurous
vapor enters the surface condenser, around the tubes of
which cold water flows, as in an ordinary steam plant.
Here the sulphurous vapor is condensed to liquid and
is forced by pump (P) back into the vaporizer, where
it begins its cycle again, the same (50,) being used
over and over again indefinitely. There are, therefore,
in fact, two condensers, the first serving, as it were, as
boiler or steam generator for the auxiliary engine ; and
this boiler instead of being fired by coal, obtains all
its heat from the exhaust of an ordinary steam engine,
and, instead of converting water into steam, evap-
orates a liquid which is much more volatile, 1.e., has a
far lower boiling point.

In the long scries of recorded tests with the plant
employed, the following results were attained :

The steam engine 's of the compound type, of good,
modern construction, and being given a steady load,
developed 34 indicated horsepower, with a consumption
of 8.6 kilogrammes (18.96 pounds) of steam per in-
cated horsepower-hour. The auxiliary machine work-
ing with the sulphurous vapor indicated 19 horsepower,
that is, an increase of 36 per cent. and yielding, in-
stead of one horsepower, 1.56 horsepower for the same
steam consumption, and reducing the steam consump-
tion from 8.6 kilogrammes to 5.5 kilogrammes (from
18.96 to 12.13 pounds) per indicated horsepower.

The cxperiments showed on the average that for
every 15 kilogrammes (33,169 pounds) of steam pass-
ing through the main engine, one h.p. could be gained
in the auxiliary machine. Applied, therefore, to an
ordinary single-cylinder steam engine, exhausting into
the air at high temperature, the percentage of power
saved by this new device would be very much higher
than the economy reached in these experiments, which
as has been shown, were made with a highly improved
compound engine. From the average of these experi-
ments, it may be broadly stated that, given a fairiy
economical compound engine; using 717 kilogrammes

(16,5 pounds) of steam per indicated horsepower hour,
half an indicated horsepawer could be praduced o the
auxilinry machine for every indicated horsepower de-
veloped in the main engine. Assuming an average
vacuum of 6o centimeters (23.62 inches, corresponding
to a temperature of 60" Celsius (140" Fahrenheit), the
saving of heat must be accomplished by using a liquid
which can be vaporized to a high pressure st or below
that temperature.  Assuming further, the upper and
lower limits of temperature within which the operation
is confined to be 60” and 20 Celsius (140° and 67°
Fahrenheit), the pressure of the sulphurous vapor
would range from 10.05 down to z.38 a mospheres
above open-uir pressure. A working prese. .¢ av high
as ordinary steam-boiler pressure is, therefore, readily
obtained at a comparatively moderate temperature,
Moreaver, the volume of sulphurous-acid vapor
necessary to contain the number of heat unit. cor-
responding to the work 20 be performed is much
smaller than the volume of steam which would be re-
quired for the same purpose. As the saving to be
cffected by the auxiliary engine depends dircctly upon
the difference between the highest and Jowest tempera-
tures involved, the greatest gain will, therefore, be
made cither when the water in the surface condenser is
as cold as possible, or when the heat of the exhaust
steam from the engine is at a maximum, as is the case
with & single-cylinder stzam engine without condenser,
which may be anywhere up to 212° Fahrenheit.

The expense of this improvement is practically all in
the construction cost of the vanorizer, condenser and
auxiliary engine itself, and its cconomy may be
realized from the fact that the exhaust steam from a
2,000 h.p. central station engine should furnish power
to drive an additional 1,000 h.p. engine, which can be
connected as an extra cylinder to the steam engine or
run independently, and thus increasr n,; 50 per cent.
the power developed without adding a pound to the
quantity of fuel consumed. When, in view of the
present coal famine throughout Europe, it is remember-
ed that the steam-engine energy. of Germany alone,
afloat and ashore, is not less than 3,717,264 h.p., the
commercial importance of such an improvement will be
readily apparent.

ALUMINUM AS A CONDUCTOR.

The Chicago Record says that aluminum is to have
its first important trial as a commercial conductor of
electricity on the Northwestern Elevated Road. Twenty
miles of inch and a half cables—150,000 pounds of the
light-weight, silvery stuff-—are to be strung along the
steel trestle to distribute the motive power to the trolley
rails of the new road. Alumioum displaces its copper
rival on the new road because of its cheapness. Cop-
per has almost doubled in price within a twelvemonth
while the lighter metal has dropped a shade in the scale.
James R. Chapman, the electrical engineer in charge of
the new road, says: ‘‘After copper, aluminum is the
best conductor among the cheaper metals. An alumi-
num wire has the additional advantages of being
lighter to handle and of being non-corrosive.” Accord-
ing to Mr. Chapma- , a perfect joint has been made
possible by a solder invented by a Chicago man.

Beginning with the Janvary number, the publishers of Science
Abstracts, of London, England, introduced a chapter on *¢ Steam
Plant, Gas and Oil Engines,” alvo absteacts dealing with motor
cars in general.
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REMOVAL NOTICE.

On May st next the Montreal office of The CANADIAN ELEC-
‘TRICAL NEWS will be removed from the New York Life Build-
ing to the Imperial Building, corner St. James Street and Place
d’Armes Hill,

Ix the larger cities of Canada the ad-
vantages of underground conduits for
clectric wires are gradually being
recognized by the electsical companies. The Lachine
Rapids Hydrulic & Land Company have placed their
wires underground along many of the principal streets
in Montreal, and it is observed by the report of the ui-
rectors that the system has been found eminently satis-
factory. The Montreal Street Railway Company are
about to take similar action. Apart from enhancing
the appearance of a city by the removal of unsightly
poles, we believe that the underground system will be
found to have many advantages for the electrical com-
panies as compared with the present overhead con-
struction, at least in the congested business sections in
cities. While the first cost of installation will be
heavy, this will in time be overbalanced by the com-
parative {rcedom from accidents, interruption from
sleet storms, etc.

Tue history of the storage battery on
the American continent has been a
curious one, and illustrates the differ-
ence in methods and conditions existing between Ameri-
can and European practice. While on the continent the
storage battery was recognized as an almost essential
part of the station equipment, and in England its value
was largely conceded ; in Amierica until 1894 the records
show that the installations using a battery plant were
few and far between and generally far from successful.
The larger use of batteries in Europe is due to several
causes, chief among them being the fact that by far the
larger number of stations existing there are of the direct
current order, whileon this side the alternating stations
preponderate.  In addition to this it appears that until
1894 the storage field was being exploited in America
by a number of weak companies, among whom con-
siderable rivalry existed tending towards the practice of
obsaining business by any method at hand, working for
immediate returns only, and litigating in the patent
courts. The results were that the storage battery was
applied in many cases where its use was not justified,
and the proper precautions were not taken to casure
that the equipment was large and substantial enough to
stand the severe operative conditions imposcd by heavy
discharges. In Europe, on the other hand, proper engi-
necring methods prevailed, in consequence of which we
find successful installation from the first. Since that
time, however, a consolidation of interests has taken
place in America, and the trade is largely in the hands
of one powerful company, with the result that since 1894
the sales of batterics have increased almost twelve fold.
This tremendous increase is duc to the fact that the
larger stations in the American cities have recognized
the usefulness Jf the storage system and applied it not
only to the lighting demands, but latterly and very ex-
tensively to the nceds of street railway systems.

The improvement which has taken place in the opera-
tion of the storage battery on this continent has been
due not to any great advance in the direction of newer
and more cfficient types of cells, but to the gradual im-
provement of those already existing as regards their

Underground
Cosduits,

The Use of Storage
Batteries
in Central Stations.
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mechanical features, their more intelligent handling
while in operation, and more important than any, that
with proper engineering the conditions of aperation have
determined the type and capacity of the cells and not
the mere question of first cost. These points having been
given proper attention, it became evident to the larger
lighting companies that the battery bad a placein their
cyuipment, and the smaller companies, although slowes
to recognize its value, are now more rapidly falling into
line, and in Canada a careful consideration of the ques-
tion will no doubt lead to the adoption of batteries in at
least some of the larger steam stations. \While each
case must be considered upon its merits, and no general
conclusions can be arrived at which will suit all cases,
there are a few land marks which will serve as guides in
determining the question for any particular plant.
(ienerally speaking, the uses to which a battery plant
can be putin central station practice are as follows :
First, to carry the peak of the load ; second, to carry
the entire minimum load for whatever time it may exist,
third, to act as an equalizer or reservoir, charging and
discharging as the fluctuations and variations of the
load demands ; fourth, to be used in sub-stations to
assist the regulation over the feeders and to cut down
the cost of feeder copper, which would be designed for
the average louad instead ot the maximum. In the
lighting station the first two uses are generally given
first consideration, and for traction work the latter two ;
andinacombination station, of course, each use demands
a careful investigation. The case of use for the peak of
the load is usually first met with when it becomes neces.
sary to install more apparatus to meet increased de-
mands, and the relative merits of additional steam
apparatus or battery equipment then come up for con-
sideration. For this use in lighting stations, as the peak
of the load is of short duration, the battery should be suit-
able for a high discharge rate for a short time, so that
*the cost per kilowatt available over the time under con-
sideration should be given the first consideration and
serve as a basis of comparison with the cost per kilowatt
of steam plant. In the case where the battery is to be
used to carry the minimum load over lorger periods,
say from midnight on, the kilowatt hours of capacity
becomes the chief consideration, apart from its ability
to be rapidly charged and discharged, and it will be
found that the cost per kilowatt hour for batteries for
the two cases above mentioned is vastly different.
Forinstance, a battery for an ¢ight hour discharge rate
may cost from forty to forty-five dollars per k.w. hour,
while if the discharge rate be one hour the cost will
probably be nearly three times as much per k.w. hour.
A point which is frequently misunderstood in dealing
with rapid rate as distinguished from slow rate dis-
charge of batterics is the efficiency. 1t may be stated
that if an cight hour battery be discharged in one hour,
its capacity in k.w. hours will probably he cut down
fifty per cent., but this does not involve a corresponding
decrease in efficiency, as, if the battery be recharged,
the input  will correspond with the amount taken out,
less, of course, the inherent losses due to charging
which exist in every storage cell. For this reason it
becomes apparent that the cost of a rapid rate battery
will be greater per k.w. hour than a slow rate battery
of a <imilar capacity, while the efficiency should not be
very different. It should also be noted that while the
ampere efficiency may be go per cent.,the watt efficiency
as measured by the ratio of watt output to input will

seldom be found in practice to be higher than 75 per
cent., and this latter percentage should be considered,
and not the former, in dealing with the relative merits
of the battery and steam plant as regards its eflects upon
the coal consumption.

The question of depreciation is at once brought up for
discussion when storage is suggested, and the battle
generally ranges about that point.  This is hurdly to be
wondered at when it is considered that the purchaser
has before him the very unfavourable records of past
years ; and he is justified in assuming that modern in-
stallations bave not been in existence long enough to
demonstrate that thedepreciation factor has been reduced
to a commercial point by proper engineering of the plant
and mechanical construction of the cells, as is claimed.
The chief causes of battery failure are buckling, short
circuiting, sulphating, disintegrating, and dropping of
active materials, and it is safe to say that at least fifty
per cent. of the depreciation accounts have been due to
improper charging and discharging and general lack of
attention given the cells while in the customers' hands.
This is not due to the fact that the battery requires any
great amount of attention, but for the reason that the
action being chemical, troubles do not manifest them-
selves as in mechanical apparatus, and the battery which
is being rapidly worn out appears upon casual inspec-
tion to be in fair condition. A proper recognition of
these facts has contributed to cut down the depreciation
allowed very largely. This matter of depreciation bas
forced many companies manufacturing batteries to
guarantee this charge; and in America several large
plants for severe work have been guaranteed at the rate
of seven to eight per cent., while in Germany, where the
experience has been more extensive, the manufacturing
companies will maintain the cells for 4 per cent. of the
cost per year uvnder fair operative conditions ; and many
of the owners will not avail themselves of the offer, as
they claim that they can maintain their equipments for
less than that percentage. From these considerations
it appears that, in figuring upon the depreciation and
repair account of storage cquipment, properly designed
for the existing conditions of operation and properly in-
spected and handled, this portion of the plant may
safely be treated as being subject to the same percentage
allowance tor depreciation and repairs as the mechanical
portion of the station equipment. For obvious reasons
the battery does not appeal to the manager operating
a water power station unless the question of the load be-
coming greater than can be handled with the water
available, becomes pressing, when the case becomes
similar to that of a steam station in which the demand
exceeds the capacity. In these cases it becomes a
question between the use of additional steam plant and
the installation of batteries. The advantage on the side
of the battery is that it cnables the steam plant to  op-
erate at a point nearer full load during the time of charg-
ing, and cither relieves it of the peak of the load or en-
ables the steam equipment to be shut down during cer-
tain portions of the twenty-four hours. Generally speak-
ing, it will be be found that the cost of a hattery equip-
ment far the peak of the load will not greatly exceed, if at

all, the necessary increase of steam equipment, and ifit be
allowed that the iaterest, depreciation, aud repair per-

centage allowance for similar investments will be about
the same, the advisability of installing cither depends
upon the relative cost of coal and supplics and labor for
the additional output. As regards the labour account,
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it will generally be found that the battery has the ad-
vantage, especiilly where it allows of the steam equip-
ment being shut down for a sufficient number of hours
to permit of a reduction of the shift. As regards the
coal consumption, the losses in the battery must be
placed against the losses in the rival steam equipment,
making also due allowance for the saving in coal per
kilowatt output of the original plant while charging the
batteries, due w0 the tact that the engines are running
under greater load and therefore at a2 more economical
point. 1o figuring the loss in the batteries, it must be
carefully kept in mind that this loss only exists while the
battery is in use and should not be figured as anall loss
toss against the equipment.

The above considerations, while applying more pro-
perly to the use of batteries in lighting stations, are also
generally applicable to their use for railway operating,
although for this class of work the ability of the battery
to absorb fluctuations in the loads becomes the promi-
nent feature. This application is being taken advantage
of more and more by the larger street railway compan-
ies, and even in such cases as Pittsburg, where coal
costs only about 435 cents pet ton, storage is in use to
prevent fluctuations and to minimize sudden strains on
the machinery. Even although the battery under certzin
conditions may not appeal to the station management,
the customer may find it of advantage, as is illustrated
by the use of batteries by the Buffalo Traction Company,
which receives its power from Niagara, stores it during
light load hours, and uses it to cut down the peak of the
load, thus dispensing with the use of much mechanical
apparatus and effecting a saving in the cost of power
taken. It may be pointed out that in the larger cities
where the power demands are of the best the average
yearly output of the stations are usually under 40 per
cent. of the capabilities of the steam machinery which
must be installed to take the peak of the load in the
winter, 50 that the operating companics have at least 60
per cent. of their available output locked up unless bat-
teries are used, and the extra cost of production of this
extra output would only be the cost of the additional
coal, and could be very cheaply sold, and it is this power
which is rendered available by the battery.

THE CANADIAN ELECTRICAL ASSOCIATION.

Arrangements are progressing favorably for the an-
nual convention ot the Canadian Electrical Association,
to be held in the city of Ottawa on the 27th, 28th and
29th of June. The committee appointed to arrange for
papers have met with encouraging success, having
secured the promise of certain papers from several per-
sons prominent in the electrical industry. The local conr-
mittee will meet at an carly date to make preparations
for the event, and we understand that every effort is be-
ing put forth to interest members and outsiders every-
where with a view to having a large attendance and
profitable meeting, and with favorable weather the
convention shoukl be a great success. 1In next issue
some particulars of the programme may be given.

Mr. Thomas Hawkins, well known in street railway circles in
Montreal and St John, N.B., left recently for Georgetown, Dema.
rara, where he will superintend the installavion of an clectric
plant. M F. Brothers will leave shortly for the same place, he
having been yriven the superintendence of the construction of an
electric ranway in which a number of Montreal capitafists are
intereated.
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Hranch Office of the Canabian Etkerricat Naws,
New Yotk Life Building,

MONTREAL, April 20d, 1900.

The Alien Labor Law keeps electrical wiring contractors of
thiy country from going into the neighboring republic to secure
contraces, yet their contractors can come in hdre, or rather send
a representative, to take off quantities, figure on Canadian jobs at
Canadinn arvchtiects’ offices, and there is 010 one to sity to them
‘“nay " ; surely this is not just.

Oame Malvina Heve, widow of the late Alphonse Girovard,
hotel-keeper, of Ste. Cunegonde, who was killed by an clectric
shock while in the act of lighting an electric lamp in his premises,
is suing the Royal Electric Cowpany for $15.0c0 damages.
Some interesting evidence may be expected.

Spring busmess in the electrical contracting line looks good in
this aity.  There are quite a number of architects soliciting
teaders for wiring, one ot the mast notable being the combined
hotel and station for the Canadian Pacific Railway Company, 10
be built at Winnipeg. This building is in the hands of Mr. E.
Maxwell, architect.

The bad roads after the heavy snowtalls lately have made an
increased demand on the Montreal Street Railway Company, so
that cach Windsor car resembles a box of sardines, in thai
humanity is packed to the greatest extent.  In expiation, how-
ever, itis just possible that the high cost of iron, copper and
similar necessities may be causing the management to awaita
more favorable time for buying, 0 as to increase the copper,
power units and construction worlt. ¢ Speed the time,”

The Montreal Daily Star (Geaham & Co.) intend installing con-
siderable wiring for both lights and motors in their new building.
Tenders are now being called for by the architect, Mr. A, F.
Dunlop. Itis stated that a Uanited States expert was called in to
draw up the specifications, which are certainly elaborate, but
quite capable of having been drawn up by local consulting clec-
trical engincers—in fact betiered.

It ix now cvident that 1the Montreal Street Railway Company
will put certain feeders underground.  In fact, it is also rumored
that the Royal Electric Company are figuring on similar action.
As the Lachine Rapids Compary and Belt Telephone Company
have both already made a start in this direction, the date when
our ** picket fence ™ (ax a United States gentleman described the
rows of poles) will be removed, may soon be in sight.  Of course,
no one at all acquainted with the business imagines that each and
cvery pole will be dispensed with. A few must remain,

The heavy snow full in this city about Maich st simply
knocked the Montreal strect railway offits feet, aftera gallant
fight had been put up. They were not long in getting into running
order again, however, and even the time of stoppage could have
been materially reduced had the <ity been a little more prompt in
carting the snow off the streets.

No troubles scem to have occurred with cither the Royal or
Lachine Rapids Companys’ circuits during the winter blizzards.

Qucbece city scems to have cavght it lively during the snow fall.
[tis reported that the sirect rmaitway had some dozen or more
cary, halfa dozen sweepers, ctc., stalied in the snow for about 24
hours.

The Jacques Cartier Water and Power Co. at Qucbee are mak-
ing some ** fine cut ™' quotations in their ight for business against
the cxisting Montmareacy Company. One cent per lamp per
night, less 10 for cash, is a sample of ** some fat-mtes.”

The Power Publishing Company, World Building, New York,
have favored us with a copy of a aew work entitled, ** Elecinic
Wiring,” by Cecil . Poale. A perusal of this bok provesit to hay_
very inferesting and valuable. It is dexigned to serve both as an
instructor for practical wiremen who have cccasion to lay out
their own work, and as a convenience and genceral reference book
for clectrical engincers whose work includes the calculation of
transmission circuits, etc.  Reference tadbles and formulas are
prexented in convenient form.  But perhaps the most valuable
features of the work are the wiing t1ables for alternating carrent
motors and the tables showing the corrected drop in inductive
circaits. These arce the only tables of the kind which have come
to our notice. The price of the book is $1.00.
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A SIMPLE TWO-PHASE SYSTEM OF
SECONDARY MAINS.

Ox the distributing network of the Hartford Electric
Light Company, there is in use a simple means of dis-
tributing with a minimum number of wires the two-
phase currents for both lights and motors. The second-
ary mains are three-wire for lighting and two-phase for
power, largely underground and supplied in districts by
manhole transformers. Each manbole has two trans-
formers, one for each phase ; each transformer being
tapped out at its central point for the neutral of the
three-wire 220-volt network. The secondaries of the
two transformers are shown at A and B in the accom-
panying diagram of connections. One outside terminal
of A is connected to one outside terminal of B, and in
each direction four wires are carried. It will be noticed
that to the right the upper three wires are those of the
three-wire single-phase circuit from transformer A, and
the lower wire coming from transformer B, with the
wire next above it, gives a pressure of 220 volts of the
other phase to motors in that direction. The neutral of
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Tur CONNECTIONS OF SECONDARY NETWORKS FOR THE Dis.
TRIBUTION OF TWo-PHASE POWER AND THREE-WIRE
LiGuTING ON Four WIRES.
transformer A is not carried to the left, while that of
transformer B is, and all lights in this direction are sup-
plied from the three-wire system of the latter trans-
former, while in this direction also one wire serves
commonly as one outer of the three-wire system and as
one side of the secondary of the other phase. Thus
four wires serve to give a three-wire lighting and a two-
phase motor distribution and the lights are approxi-
mately equally divided between the two phases. The
neutrals are, of course, not connected in to the motors,
which run at 220 volts on each phase and are wired on
the two-phase three-wire priaciple. Itis obvious that
there is between the upper and the lower wires going
out in each direction an electromotive force consisting
of the vectorial resultant of the two 220 volts which
amounts to about 310 volts, but this increased pressure
is no particular disadvantage on low-tension circuits.
It is also obvious that the wire used commonly by both
phases gets an increased current, but not sufficiently so
to materially affect the regulation. The system has

proven perfectly satisfactory.— American Electriciaa,

INCREASED SCALE IN BOILERS IN DRY
WEATHER.

PropasLy very few steam users have ever noticed
that the tormation of scale in bollers is much more
rapid and troublesome in times of protracted drought
than in limes when the streams from which the feed
water is taken arce full; yet this is a fact well established
by the reports of boiler inspectors, and should be taken
into account by steam users whose feed water is from
streams fed mostly by surface water from rainfall.
The Locomotive, published by the Hartford Steam
Boiler Inspection and Insurance Company, explains: the
increase of scale by dry weather. The reason for this,
according to our contemporary, is not hard to find, the
unusual deposits of scale being due to the increased
hardness of the water after a lengthy spell of dry

weather. In times of drought the water is drawn
necessirily from the lower levels, in reaching which it
has become impregnated with lime, magnesia, and
other soluble substances contained in the overlying
strata. In a season of copious raintall, on the other
hand, the ground, being soaked, .cannot absorb the
surface water, which rapidly drains off into rivers or
reservoirs, as the case may be, before it has had time to
dissolve out the scale-forming substances in any quan-
tity. In a season of light rainfall the ground can
absorb practically all the water that falls, and the pro-
portion of surface water is relatively small.  Hence in
dry seasons the water used in the boilers will be largely
spring or hard water, and in wet seasons it will consist
chiefly ot surface or soft water, the deposits of boiler
scale being larger or smaller in proportion. The moral
of all this is two-fold. In the first place, during a dry
season boilers should be more frequently opened,
examined, and cleaned. Just how much oftener this
should be done must depend upon local conditions and
the severity ot the drought; but it is suggested that,
Judgmg from observations made in the State of Con-
necticut, they should be inspected in such a season as
the last about twice as frequently. Another fact to be
remembered is that when a heavy rainfall comes, bring-
ing a sudden supply of surface—and, therefore, soft—
water, the scale that is in the boiler will be suddenly
loosened up, and unless precautions are taken it will
lodge over the fire sheet and cause trouble. This is
particularly liable to happen during the melting of the
snow in the spring, when the water will be particularly
free from mineral salts.

THE CENTRAL ONTARIC POWER COM-
) PANY.

At a recent meeting at the Queen’s hotel, Toronto,
of the shareholders of the Central Ontaric Power
Co., Limited (proprietors of the Burleigh Falls water
power), lately incorporated with a capital of $750,000,
for the purpose ot developing the Burleigh Falls and
other water powers, and for transmitting electric power
to Peterborough and Lindsay and district, and for oper-
ating a radial s ystem of electric railways in the vicinity,
the following directors were elected, viz.: Hon. Richard
Harcourt, Toronto, president ; F. A. Hall, Perth, vice-
president ; J. Alex. Culverwell, managing director ;
Hon. Senator, Peter McLaren, Perth ; Eugene Coste,
M. E,, Toronto; James Kendrey, M. P., Peterborough;
R. jJ. McLaughlin, Lindsay ; F. W. Barrett, Edward T.
Adams, M. D., Toronto; H. }. Taylor and H. E. Lar-
kin, St. Catharines. The company have opened their
head offices at Peterborough, the managing director,
Mr. J. Alex. Culverwell, late of Toronto, having re-
moved to Peterborough to take charge of the company's
offices.

PERSONAL.

M. W, B. Close, manager of the Toronto & Suburban Electric
Railway, has tendered his resignation.

The death of Mr. George H. Betram, M. P. for Toronto, and
head of the Bertram Engine Works Company, which occured on
March 20th, was the ciuse of widespread regret.  Mr. Bertram
was a business man of marked abllity. in 1892 the hom of Ber-
tram & Comp'my took over the manufacturing business of the
Doty Engine Works Company, with later became the Ber.
trmm Engine Works Company, and largely idenuified with shap-
building. Mr. Beriram was clected to the House of Commons in
November, 1897.

Me. W . Gslmour, manager of the Bell Telephiane Exchaage
at Brockville, Ont., and superintendenm of District No. 6, hax
been appointed Superintendeat of Agencies in the Eastern De-
partment of the Bell Telephore Company, with headquarters in
Montreal.  This division includes the termtory cast of Kingston in
Ontario and the whole of the province of Quebee.  Mr. Gilmour
has been identified with the Bell Telephone Company for fiftcen
years, and his removal from Rrockwille will be regretted by the
citizens.

Me, I’ McCullough, clectrican of the Toronto Raulway Company,
will shortly leave for Liverpool, Eugland, where he will assume
the dutics of chief clectrician for the Liverpool Street Railway,
which is operated by the corporation. At the present time there
arc but a few miles of clectric railway in use, but it is proposed
to install A complete system to replace the horse cars. It isva
.ource of congratulation that Canadians are being chosen 1o fill
such important positions.
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THE PROBLEM OF ARC LIGHTING FROM A 250
VOLT SUPPLY.*
By W. B, Savex.

In the carly days of electric lighting incandescent lamps were
made for low voliages, and if it was necessary to use them with a
high voltage, they were occasionally putin series. When the
standard vollage came to be recognized as 100 no difficulty was
found with incandescent lamps, but with arc lamps the difficulty
of having to run two in scries was met with to a comparatively
slight extent.  With, however, the present 250 volt supply this
trouble was found to be greatly increased!

In otder to meet this demand the enclosed arc lamp was brought
strongly into notice, and besides having the advantage of requir-
ing & greater voltage, it has the additional advantage of burning
about twenly times as long as the open arc lamp. As regards
the voltage that an enclosed arc lamp would burn satisfactorily at,
the author had seen a lamp wound to take the full 250 volts across
its terminals, but the result was simply an apology for light.  As
far, therefore, as a 250 volt circuit was concerned, there were only
two arrangements in common use—viz,, two enclosed arcs in series
or four or five open arc lamps in serics. The economy question
was discussed from the consumers’ point of view, and the obvious
disadvantages of having five lamps in series, and so necessarily
all controlled by one switch, was pointed out.

The author then went on to describe a series of tests he had
carried out at the Glasgow Corporation Jamp testing department
by permission of Mr, Chamen. The results obtained are given in
the following table, and it might be pointed out that they do not
aim at theoretical accuracy, but rather at a good general practical
comparison. The comparisons were made by the ordinary grease
spot methol, and alse by the shadow method, and the ratio of the
squares of the distances between the respective lamps and the
position where the grease spot became invisible or the intensity
of the thrown shadows equal werce taken. As regards
the globe used, the opén arc lamp was fitted with an opaline
globe, as gencrally now used, and the enclosed arc lamp was
fitted with two obscured globes, as is customary in practical use.
TABLE SHOWING COMPARISON BETWEEN LIGHT-GIVING POWER

OF OPEN AND ENCLOSED ARC LAMPS, AND COMPARISON WITH
INCANDESCENT LAMPS ALL USING THR SAME POWER AND
RUNNING ON 250 VOLTS.

Incandescents
Type of lamp.  |Open arc. Enclosed Arc (mwcdea::ltobe‘)
How ammanged.... [s in series]ain series] Single [160f bcp i 310f8Bep.
Steadying tesistance] ¢ ohms | 22 chms . ceen ! vres
Current....cee.ve «».{ 10 amps.| gamps. (375 amp | 4’4 amps { 4°48 3mps.
Watts per lamp . .. <o 00 680 13601 500 [ 1120 | 00
Comparison.... 1 0'37$ e 063 ] 032 | 075 | o33
Comparison (taking
6 C.p. a3 unity). 3°33 1°84 0°328 1 ¢y

The figures in the table speak for themselves. With regard to
the steadying resistance in circuit with the single enclosed arc,
this wax combined with the lamp itself so that without unnccessary
trouble this figure was unable to be filled in.  Under the heading
of power taken per lamp (in the case of the arcs, and of course
per cluster in the case of the incandescents), owing to a mistake
in the tests when testing the incandescent lamps, 100 much was
taken, 50 a second column has been added reduced in proportion
to bring the amount in line with the other figures. The compari-
sons were made with the open arc, but in order to make them
clearer they bave been reduced to a basis taking a 16 c.p. lamp as
unity. It will be seen that a single enclosed arc lamp is only about
one-third as efficicnt asa 16 c.p. lamp, that when two enclosed arcs
are run in scries the cfficiency is about one and a half times that
of a 16 c.p. lamp, while an open arc lamp has about threc and a
quaster times the efficiency of a 16 c.p. lamp. This shows the
open type arc lamp to be over 100 per cent wmore efficient than the
enclosed type arc lamp, the latter running under ats most favor-
able conditions.

From these figures it is clear that the enclosed arc would have
no chance of being popular with the pudlic if a single open type
arc could be used under sinular conditions. The objections to
open type arcs are: (1) The necestity of running five lamps in
sericy, or if less are used, of absorbing the difference by
means of a resistance 3 (2) Owing 1o five lamps beiag in series,
any unsteadiness or flickering occuring in one lamp will be shown
in the others on the same circuit, so that there will be five
times the amount of flickering : (3) The necessity of having all the
lamps in cach series of the saame size, type, and current. The
enclosed arc lamps have the same objections, although to a
very much less cxtent, but in the author’s opinion any advantages
in this respect are far more than counter-balanced by the less

SALract of & puper read brioee the Institotion of Electrical Eogineers, Glargow.

amount of light obtained from them for the same expenditure of
power.

The author considers that therc are two remedies that can be
cmployed to overcome the difficalty of running open arc lamps on
a 250 volt circuit-—=viz,, (1) by the use of a step-down transformer;
(2) by the use an arrangement desigaed by the author, and which
he calls a *‘ganger switchboard.” In this arrangement a sepa
rate pair of leads is run from every individual lamp to a centra
position where a main switch-board is fitted. This switch.
board is so arranged that any lamp can be plugged into a
circuit of five. The disadvantages of this method are (wo
in number : (1) That special telephiones or other sigoalling ar-
rangements have to be employed for signalling to the main board,
where an attendant has to be more or less constantly stationed ;
(2) allthe lamps in the whole installation have to be exactly of the
same pattern and size,and have to take the same current, and they
must all be adjusted so as to work satisfactorily one with another
in any combination. This difficulty ix the more important sceing
that as a rule arc lamps are now adjusted in the series on which
they will be run, and are then numbered and set up in the same
combinations. There was no doubt in the auther's mind that
when the number of lamps admitted of it the step-down trans-
former was the best and most satisfactory solution of the diffi-
culty. He considercd that the advantages might bhe enumerated
as follows : (1) The economy that would resuit in being able to
use any single Jamp just when and where required; (2) the ad-
vantage of not being tied down to certain fixed sizes for the
lamps, but being able to use just whatever size was required or
was most suitable for the position : (3) that it was possible with
cqual economy to have any number of lamps installed, and not
necessarily a multiple of five ; (3) that extra lamps could be added
when and where required ; (5) that the voltage of the circuit could
be made exactly that which was found to be the most satisfactory
for the most efficient burning of the lamps.,

There were, of course, objections also to the use of a step-down
transformer for this purpose—viz., (1) the first cost, and also the
maintenance cost; (2) the expenditure of power necessary to drive
the transtormer itself. In the author’s opinion, however, these dis-
advantages are far morethan counterbalanced by the advantages
cnumerated above. With regard to the latter objection, the
author contended that his loss should be borne by the corporation
o other supplying body, by fixing the meter in the secoundary
circuit of the transformer,

MOONLIGHT SCHEDULE FOR APRIL.

Mogh| L Exiinguish. | 0,50
H.M. H.M. | M

1....] P.®. 7,00 | AM. 490 | 9.30
2....] ~» 900 " 390 | .90
3eene » 10,10 ”  3.30 6.350
q.--.0 » 1100 v 3490 | 5.30
5.« ~ 1030 » 340 | 4.350
7 AM. 0.30 v 4.30 4.00
S... » 1.00 v 4.30 3.30
Q.. » 1,30 + 330 | 300
to....{ ~» 2.00 n 330 { 2.30
ft..l @ 2,30 ~ .30 | 2.00
12....; Nolight. | NolLight. |.....
13....] No Light. | No Light. ceee
13....] Nolight. | No Light. j.....
15....] Nolight. | NoLight. {.....
16.. P.M. 7.10 | PM. 9.40 [T 230
17 .. » .10 " 10,40 | 3.30
8.0 » 7.0 » 151.30 3.20
19... » 7a5 | aM 030 | 3.5
20.... n  7.13 ~  L15 6.00
2., . 715 ~ 2.00 6.35
N »  7.20 » 230 | 7.0
23 »  7.20 » .10 | 7.50
EX TN ~ 7.20 ~ 340 | S.20
25... ~  7.20 » 300 | 8.30
20 . ~ 7.20 s 300 | 830
7. » 72.0 ~ 300 | 8.40
28... »  7.20 " 400 | 8.90
2.\ -~ .30 ~  $.00 S.30
30 ... »  T.30 » 400 ! S.30

Total.........}52.30

Mr. John M. Dixon has been appointed chief engincer of the
new municipal buildings in Torontn, he having received the high-
cst marks in the sxamination,
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HIGH-SPEED AUTOMATIC TELGRAPHY.

American experts have been afforded an opportunity to wittess
the operation of the Pollak-Virag high-<peed automatic telegraph
system between New York and Chicago, and study the practical
applicauon of the proposed innovation to comwmercial work. The
invention is really a combination of telegraphy, telephony and
photography~—rather a complicated systemy, it would appear, to
the average mind—yet the almost incredible speed of 150,000
words an hour can be attained, it is said, without difticulty. Of
course, it would be impossible to read or record messages
manually and much less send them at this rate of speed, and it is
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F1G, t.—HIGH-SPEED AUTOMATIC TELEGRAPHY. —TAPE AT
TRANSMITTING END StowinNG Dasues ANp Dots.

to overcome this difiiculty that the telephonic and photographic
features are introduced.  The advantages claimed are high work-
ing speeds on the line wires with very low-voltage currents, a
permanent and easily decipherable record, and automatic control
of the receiver from the sending station. The fundamental idea
is automatic transmission from a perforated strip of paper and
receiving by photographing the movements of a telephone dia-
phragm.

Those who witnessed the experiments between New York and
Chicago saw perforated strips similar to that shown in Fig. 1 fed
into the ““sendec” and a series of irregular lines flashed upon a
reflector, like the reproduction presented in Fig. 2, which is made
from a photographic record taken on one
of the trials, The apparatus employed is
shown in the diagram Fig. 3. The illus-
trations are presented through the cour-
tesy of the Western Electrician, from
which the follawing description is taken :

In the preparation of the message the
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that for each rolation the cylinder wmoves dowaward about oune-
quarter inch,  The sending station iv given control over the start-
ing of the cylinder (F) by a simple automatic apparatus,

In receiving a message the cylinder (F) is rotated, the beam of
light from the mirror (W) dances vp and down, leaving ity spira,
zig-2a5y chemieal trail to be developed tater and fixed as in photo-
graphy and then transinted,

An adjustable self-induction coil (S), Fig. 3, is connected at the
transmtter as shown,  Iis functivn is to regulite the time dura.
tion of the 1mpulses, proportionating them to the resistance and
capacity of the line. A condenser (C) shunts the telephone re-
ceiver, as shown, for the purpose of damping the selfvibration of
the dinphragm.  Without this the diaphragm would not come at
once to rest following cach movement, but would make several
short vibrations after each current impulse. The condenser
prolongs or “tails off * the impulse so that the current just
ceases as the diaphragm reaches the central or nevtral position.

Telegraph officials in this counmry have encouraged the in-
veuntors, Aaton Pollak and Joseph Virag, of Budapest, and they
have placed every facility at their disposal for testing their appa-
ratus on commercial liaes, but none of them speak hopefully of
the innovation, although they disclaim any fecling of antagonism.
They point out that, taking everything into consideration—~ the time
required in preparing the perforted strips, in developing the
photographic record, and in translating the message for delivery -
the advantage of high speed transmission is more than overcome
by the rapidity of handling messages under the older and simpler
system. The only feature of importance, they claim, that com-
mends itself is the increase in the working capacity of existing
lines made possible by the innovation, yet this would apply in only
a few cases and hence would not be of universal benefit,

The United States consul at Roubaix reports that the expert of

1.

paper strip is perforated with two parallel
lines of holes, one line representing the
dashes and the other the dots of the Con-
tinental alphabet.  In Fig. 3(P) represents
the paper strip; (A) and (\') are two
brushe composed of fine wire mounted above a flanged drum or
wheel (D) aad arranged to press the paper strip firmly against it.
The paper strip is moved forward in the direction of the arrow, and,
as the line of holes representing the dashes pass under the brushi (A),
for each onc thereismadean electrical contract between (A)and the
drum (D), and current passes from the positive pole of the battery
(B) to the linc. When a hole representing a dot passes under
brush (') the contact between it and the drum (D) permits the
passage of negative current to the line. Thesc impulses are
carried to the telephone receiver (T), and the resultant movement
of the diaphragm causes a ray of light to vibrate in the following
manner : In front of the diaphragm is a small C-shaped perman.
ent magnet (M), one pole of which terminates in a stiff flat spring
baving a right-angled knife edge at its frec end, whichis very
close to asimilar knife edge formed dircctly on the other pole of

Fic. 3.—Hicu

Fi1G, 2.—HIGH.SpEED AUTOMATIC TELEGRAPIHY.—HOW THE
MESSAGE LOOKS CoMING OVER THE WIRE.

the magnet. A very small concave mirror (W) is held magnetic-
ally against the two kuife edges through the means of a small bit
of soft iron glued 10 its back. A stiff piece of wire is connected
rigidly between the tclephone diaphragm and the flat spring of
(M). It foliows that the very slight motion of the diaphragm is
transmitted to the spring and the mirror is caused 1o rock upon
the fixed knife cdge of the magnet. Thelight from a smaltincan-
descent lamp (L) passcs through one limb of the forked tube (Y)
and fallz upon the wmirror (W), from whence it is reflected through
the -other limb of the tube (Y). A light-proof case (K) is
securely joined to the tube (Y). Inside the case (K)is a cylinder
(F)-carrying a sheet of light-sensitized paper. This cylinder is

rranged 1o rotate around a stationary coarse-pitched screw, so

Transmutting End
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Srren AUTOMATIC TELEGRAPHY. DETAILS OF APPARATUS.

the French government has made a careful test of the Pollak-
Virag system, and in his conclusions, officially communicated, he
points out the following disadvantages: **The telegram must
first be changed into characters, after the manner of the Morse
system ; then the strips must be perforated, as in the Wheatstone
system ; after reception, the photographed strips must be devel-
oped and then translated into ordinary language.” It iy thought
that this complicated manipulation may lead to many errors in
transmiission, and for present use in France he concludes that the
Baudot miachine actually employed answers ait requirements,

AS A TELEGRAPH OPERATOR.

The telegraph has always played an important partin war, and
the official operator at the scene of action should combine skill with
resource and good judgment.  The proposed distribution of medals
by the Dominion Government tothe Canadianveleransof ‘66, recalls
to mind that on the occasion of the Fenian invasion, about 10,000
troops were sent out from Montreal to protect the border line
between the province of Quebec and the States of New York and
Vermont, Attached to these troops was an official operator--a fad
in his ‘tcens, supplied by 1the Montreal Telegraph Co.~-A. R.
Smith by name, now the well known and highly esteemed Super-
intendem of Construction for the G.N.W. Telegraph Co. Young
Smith hid his headquarters in a bed-room an the t10p story of the
hotel at Hungerford, and during his stay at the *“front " proved
himself cqual to all the demands of the occasion. When the
Government medals arc given out, as we hope they may be this
year, the * official operator ™ of the Montreal contingent should
be found on the list.

The Mayor of Toronto has outlined a proposal for the national-
ization of the telephone and telegraph systems of the Dominion.
An interesting discussion an this subject took place in the Do.
winion Parliament last month, during which the unsatisfactory
telegraph service of Prince Edward Island was incidentally re.
ferred to.



64 CANADIAN ELEGTRICAL NEWS .

Apnil, 1900

ENGINEERING »# MEGCHANIGCS

D +

EXAMINATION QUESTIONS.
W. B, Wakesmay, in The Tradesman,

The following seventy-five questions compose a list that was
used one year by the examining committee of an engineering so-
ciety for the purpose of testing the theoretical and practical know-
ledge of the men who applied for admission to its membership.
No one candidate was asked to answer all of them, but selections
were made according to the ability of the candidate and the time
at the disposal of the commitiee.

Some of the points touched upon are in dispwie among the best
engineets in our land, and these are not supposed to be settled by
uy, but the answers given are sufficient to convincee any reasonable
committee or examining board that the candidate who gives them
has some good ideas on the subjects, and few if any rejections will
occur if these replies are given in un intelligent manner :

1. What is the first duty of an engincer on catering his engine
and boiler rooms in the morning ?

A, In a plant where he does the firing, his first duty is to as-
certain where the water level is in the boilers, opening the
valves on thic water gauge, and trying all of the gavge cocks. 1If
the pressure has all disappeared during the night, and & partial
vacuum formed above the water line, the safely valve or some
other valve should be opencd to admit air.  The practice adopted
by some careless engincers, of starting up their fires before they
know how much water they have, cannot be too strongly con-
demned. In all cases where the engineer has onc or more firemen,
he should know that they are in their proper places ready for duty,
that there is plenty of water in the boilers, and that on general
principles nothing will prevent starting up on time,

2. What is the Jast duty of an engineer at night ?

A. Tosec that his boilers are fitled (o the upper gauge cock with
water, then to shut off the water gauges, and know that the fires
are properly banked so that no steam will be formed during the
night.

3. How would you bank a soft coal fireat night ?

A. \Where the dralt is very stronug and the dampers are not
tight, the surest way is to shove the fire back until nearly one-
half of the grates ure bare, then cover it over with fine coal that
has been well wet down.  In some cages it is customiry to cover
the fire just as it is used on the grate, but this is only done with
safcty where the draft can be effectually shat off.

4. Which cock or valve on the water gauge would you open
first in the morning ?

A. Thetop one, in order to blow steam through the glasy and
warm it up. Ifthe lower one is opencd first the water will be
projected upward, and when it strikes the closed upper cock or
yalve it may break the gauge glass. It also throws water from
the bottom of the boiler up into the top of the column, where it is
not wanted.

5. Do you blow down your boilers every morning ?

A. Yes. There is no better plau to be found than to open the
blow-off valve a few seconds before the fire has started to make
steam for the day. As the water has had a chance to sctile dur-
inyr the night, some of the sediment will be blown out, and the
blow-off pipe will naver get clogged with sediment. Where this
precaution has heen neglected, blow-off pipes have been burnt
off because there was po water in direct contact with the iron.

6. What compound do you recommend for the remoaval and pre.
vemtion of scale ?

A, 1 bave no particular kind  to recommend for all cases, but
would sclect one that would meet the requirements of a given casce.

7. When the water is low in your boiler, how do you procced ?

A. 1 never let the water get low in a boiler  that I have charge
of, unless it is caused by some accident that is beyond wmy control,
such as the bunsting of a pipe, or something similar.  Insuch a
case I would cover the tire with wet coal as quickly as possible,
or with wet ashes if thie coal was not at hand.

8. Would it not be better to haul the fire in order to be sure
that no heat is left to burn the boiler ?

A. No, because an  attempt to haul a fire results in great in-
crease of heat for a short time, whea it is kable to do much dam-
age.

9. If your boiler foams, how would you proceed ?

Ao Partially close the throttle valve, open the blow-off valve,

and blow down, then close it and feed in more water rapidly, As
so00n ay possible the cause of the trouble should be removed, as it
may wreck the enginc.

to. How would you reverse an engine ?

A. If the valve gear is operated by an cccentrig, and the valves
have ncither lap noe lead, the eccentric may be turned half way
round the shaft and fastened there.  The engine may be placed
on one of its centers as a matter of convenience, but not of a neces-
sity. These directions apply to a majority of engines now in use,
but there are many special forms that require special directions,
and there is at least one that cannot be reversed, so that if it is
desired to reverse the motion of the driven machinery, the engine
must be turned around on its foundation.

t1. Suppose that the valve gear on your engine is driven by an
eccentric held in place by sct screws, and it should slip on the
crank shaft, how would you proceed to set it in order 1o avoid
delay in the mill or factory ?

A. 1 should place the engine vn one of its centers, partially
open the throttle valve and move the cccentric in the direction
that the engine runs until steam appears at the open drip cock, or
indicator pipe at the end of cylinder where the piston is, and fasten
it there. This will itnake it possible to run the engine until there
is an opportunity to apply the indicator and properly adjust the
valves.

12, Does keying up the crank pin and wrist pin boxes to take
up lost motion lengthen or shorten the distance between the
centers of the crank and wrist pins.

A. This will depend upon the design of the connecting rod, for
with some kinds keying up shortens the distance, while with others
it lengthens the same. The best design has one of each of these
devices, so that the distance mentioned is kept practically con-
stant. In common practice this is called lengthening or shorten-
ing the connecting rod.

13. What is a counlerbore ?

A. When the cylinder of an engine is bored out, a part at each
end is made larger than the mainpart, and each onc of these is
called a counterbore.

13. A crank is 12 inches long. What is the stroke of the en-
gine.

A. Twenty-four inches.

15. Which way does the water circulate in an ordinary tubular
boiler ?

A. Commencing at a point directly over the fire, it rises, then
flows toward the rear end, falling to the lower part, then travels
toward the firc box toreplace what is constantly rising.

16 What causes drafl in a chimney ?

A. The difference in weight of the hot gases inside of it, and
the colder air on the outside.

7- How many square feet of grate surface are under your
boiler ?

A, This, of course, will depend upon the design of boiler and
grate. With an ordinary tubular boiler it is only necessary to
multiply the leagth by the width to determine the square feet con-
tained.  For an upright boiler with a circular grate, the diameter
must be squared (multiplied by itself), and the product muhiplied
by .7853. For a Hazelton boiler or any other kind where the
grate is circular in form with 2 water leg in the center, the outer
diameter is squared, also the diameter of water leg, and the latter
subtracted from the former. Multiply the remainder by 7854
and the product will be the number of square feet in the grate.

1S. How would yon stop a man-hole gasket from leaking with-
out shutting down the boiler,

A. There is no safe way to do this, for it a light pressure on the
nut will not stop the leak it is best to cool off the boiler and ascer-
tain the cause of the trouble. -

19. How many kinds of safety valves are in general use at
the present time?

A. Two. Pop valves and leaver valves.

20, \What causes a safety valve to blow after the boiler pressure
is reduced twenty pounds below the blowing off point ?

A. Such action would denote that some part of the valve did
not work freely.  The lever should be lifted gently, and then
forced down into place. This may stop it temporarily, but when-



April, 1900

CANADIAN ELECTRICAL NEWS 65

ever a safety valve fails to work properly it should be repaired as
soon as possible.

21, Suppose that your safety valve is set to blow at 8o pounds,
but on returning to your boiler room after a short absence you
find 100 pounds by the gauvge, iow would you proceed?

A, The cxcessive pressure shows that the valve is fastened to
ity seat from somne cause, and if the lever is disturbed under such
conditions it may suddenly release it, thus throwing a great stress
upon the fulcrum and lever, which may cause a break that will
allow the steam 10 be discharged with great foice until the boiler
{s empty ; therefore, it would be proper to cover the fire with fresh
coal and check the draft, as socn ay the unusual pressure is dis-
covered, and use the steam as fast as possible in order to reduce
the pressure, after which the lever may be carefully lifted and the
valve opened.

22. How would you repair a dash pot that will not work?

A. That will depend on what the trouble is, for they are usually
made very substantially, so that few repairs are necessary.

{Note—This question way introduced to test the candidaie's
knowledge of dash pots.)

23. What kind of oil would you use in the gag pot ona governor?

A. Alight oil that will not quickly gum up the parts. Kerosene
is frequently used for this purpose.

24. How thick would yau carry a soft coal fire?

A. That would depend upon the amount of steam tha the
boiler must supply. I€ it is worked up toits full capacity the fire
should be about twelve inches thick, but if the work is lighter a
thinner fire will answer every purpose and probably give better
results.

25. How would yoi proceed to abate a smoke nuisance?

A. In some cases the amount of black smoke emitted from a
chimney may be greatly reduced by putting soft coal on the dead
plate and allowing it to remain thece for a short time, then shoving
it on to the grate, forin this way the gases must pass over the fire
and become ignited. Admitting air at the bridge wall is a good
plan, and in some cases a jet of steam in the furnace makes a
great difference, * A large fire box makes it possible to get good
results with little smoke.

26. What is a horse gower ?

A. 33,000 pounds raised oae foot high in one minute.

27. How do you square a circle ?

A. Multiply one quatter of the circumference by the diameter,
or square the diameter and muitipfy by .7854.

28. How do you calculate the powerof an engine ?

A. Multiply the effective area of the piston expressed in square
inches by the number of feet travelled perminute by the pistons
Multiply the product by the meau effective pressure and divide by
33,00,

29. How do you determine the mean effective pressure acting
on an piston of the engine ?

A. By taking indicator diagrams and calculating it from them.

30. Is there more power developed on one side of the piston
than on the other ?

A. Yes, because on an ordinary simple engine, and also on )
cross compound cngine, the piston rod covers scveral square
inches on one face of the piston.

31. At what part of the stroke does the piston fravel at the
highest rate?

A, Taking for example a horizontal engine and dividing the
circle made by the crank pin to halves by a vertical line, the
piston reaches ity highest speed while the crank pin is travelling
the half nearest the cylinder.

32. How would you determine the stress on a stay bolt ?

A. Multinly the distance in inches between the vertical rows
by the distance between the horizontal rows, and the product so
obtained by the steam pressure.  The final product is the stress
on the stay bolt.

33. What is meant by the horse power of a boiler?

A. The evaporation of thirty pounds of feed water at a tem-
perature of 100 degress Fah. into steam at seventy pounds gauge
pressure.  If the boiler is run under different conditions, the re-
sults must be reduced to an equivalent to the above.

33 How many square fcet of heating surface constitules one
horse power in a boiler?

A. This will depend upon the grade of coal used and the avail-
able draft. For ordinary stationary practice with natural draft,
fifteen square feet for a horizontal tubular boiler, or a Water tube
boiler, although some boiler makers have reduced this to twelve
on account of competition.

35. How do you derermine tife heating surface of a steam boiler?

A. By dctermining the number of square feet in the shell

heads and tubes, on which the fire is effective on one side, and
that arc covered with water on the other, nod adding them to.
gether,

36. Does the boiling point of water in a steam boiler increase
with the pressure on ity surface ?

A, Yes,

37. Why are hand holes and man holes made oblong instead of
round ?

A. In order to make it possible to remtove the covers from the
boiler when necessary, also 10 avoid cutting away the material as
much as possible.

38. The area of a safely valve is twelve square inches, the dis-
tance from fulcrum to vitlve is ¢ inches, and the distance from ful-
crum to end of lever is 10 inchex.  With a steam pressure of 100
pounds, how much weight must be put upon the end of lever in
order to balance the pressure, neglecting the weight of valve and
lever ?

AL 160 pounds. It is determined by multiplying together the
area of valve, its distance from the fulcrum and the steam pres-
sure, and dividing by the length of lever.

39. The pitch of rivets in a double riveted seam is three inches,
and the dinmeter of rivets is threefourths inch.  What is the
strength of uet section of plate, compared with solid plate?

A. 75 per cent. of the steength of the solid plate. It is deter-
mined by subtracting the diameter of rivets from the pitch and
dividing by the pitch.

40. Which will stand the greater pressure, a large boiler or a
sntall one, all else being cqual ?

Ao A small boiler, because there is a less number of square
inclies exposed o pressure.

41, Which is the more economical,a high or a low-speed engine ?

A. So far as actual consumption of steam per horse power
developed is concerned, the lowspeed is the more economical,
but other conditions may make it advisable to use a high-speed
machine.

2. Is it adwisable to give an engine compression; and if so
why ?

A. Yes; because it results in a more quiet and easy running
enginge,

43. Why is lead given to an engine ?

A. In order to secure a high pressure of steam at the begin-
aing of the stroke and maintain it to the point of cut-off.

44. In what position does the cccentric of an engine stand in
relation to the crank on one of its centers?

A, If the coanection between the valve and the eccentric is
direct, and the valve has neither lap nor lead, the cecentrie will
stand at right angles to the crank and in advance of it. If the
connection is indirect, it may siand in the same relation, or it may
be go degrees behind it. I the valves have lap and lead, the
eccentric must be advanced accordingly.

45- What is meant by the ¢ angular advance * of an eccentric ?

A. It means the number of degrees that the eceentric is ad-
vanced beyond an angle f 9o degrees with the crank.

46. How would you proceed to line up an engine ?

A. Take off the cylinder-head, remove the piston and rod,
draw a line through the center of the cylinder, and ascertain if
the guides are parallel to it ; also sce that the line passes through
the center of the cross head at all parts of the stroke. If the
wrist-pin cannot be removed, this must be done by measurement.
The crank-shaft must be square with this line, the crank paralle)
to it, and the ceank-pin at right angles (o it.

47. Does a crank-pin wear flat or round ?

A. Asnearly all of the wear comes upon one side of the crank-pia
the tendency is to wear flat, although there may be exceptions to
the rule.

48. In what position would you put the crank of an engine when
keying up the crank-pin boxes ? .

A. With a new engine it makes no difference about the posi-
tion of the crank, but with an ¢ld engine having a flat crank-pin
fthe engine is put upon a center and keyed up closely, it will
bind and heat when started up.

(To Le continucd.)

Mr. E. Beck, of the Goderich Water Works Department, has
been appointed engincer of the Bennett Furniture Company, of
London, Ont.

A branch of the Canadian Association of Stationary Engincers
has been organized atr Vancouver, B. C., with the {following
officers :  J. Saslet, presideat ; W. Patten, vice-president; J. R,
Bodger, secretary; Angus McAllister, treasurer ; Chas. McFar-
lanc, conductor ; Joseph Cameroaq, bookkeeper ; Messrs. Ryder,
Dunham and MacFarlane, trustces.
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SERIES ALTERNATING-CURRENT ARC
LAMPS.

The successful operation -of arc lamps in series on
alternating current seems to be entirely nssured, and has
given to the alternating system th  final element to
enable it to compete in all particulars with the direct
current system.

The San-Gabriel Electric Company, of Los Angelos,
Cal., are putting in the largest plant of series alternat-
ing arcs yet installed, and will use 850 Manbattan lamps
and nine regulators. The operation of the lamp is
mechanical rather than electrical, the loss in the
mechanism  being claimed to be but five watts.  The
mechanism is of the concentric single solenoid type and
contains no springs.  I'he lamp carties an electrical
cut-out, thus affording protection to the mechanism.
They can be placed upon circuits of any current from
five to cight amperes without change of adjustinent,
The arc voltage is said to remain constant under all
conditions. At 6.6 amperes, and 72 volts at the arc,
the total apparent watts at the terminal is 475 total
true watts 430. The true watts at the arc are 423,
showing the loss to be five watts in the mechanism and
the efficiency of the lamp to be .g9. The power factor
of the lamp is .91,  In connection with these lamps the
San Gabriel Company will use nine regulating reactance
coils of 25 per cent. capacity ; in other words, each coil
will take care of the extinguishing of 23 per cent. of
thecircuit.  The regulator consists of & single, automa-
tic, regulating reactance coil in series with the lamps.

A single coil is swung at one end of a lever arm, so
that by moving vertically it will enclose more or less of
one leg of an upright “U" shaped core, the other leg
acting to complete the magnetic circuit. At the oppo-
site end of the lever arm is a weight which overbalance«
the weight of the coil, so that normally the coil is held
outside of and above the core. When the circuit is
completed to start the lamps, magnetic attraction causes
the coil to be drawn down over the core.  The action of
the weight holds the coil in equilibrium when the de-
sired current is flowing through the circuit. When
lamps are switched off and the current tends to rise, the
coil is drawn to further enclose the iron, the reactarce
effect increases, and the current is thus held constant,
This regulation is claimed to be absolute to within one-
tenth of an ampere, on any size regulator or at any
load.

The loss in the regulator is, of course, :onstant,
either at full or minimum load, being simply the C°R
loss in the coil, plus a very slight iron loss.  Regulation
is said to be perfect to within onettenth of an ampere
from maximum to minimum load.

The capacity of the regulator, the insulation, etc.,
need oanly be in proportion to the number of lamps to be
extinguished. This gives a very simple and compact
device. It will be seen that where the regulator is to
take care of but 10 per cent. of the load of the circuit,
it requires an insulation against only ten per cent. of the
total electro-motive force of the circuit, so that a large
number of lamps, with a very high voltage, can be
handled with safety. The lossin these coils is said be but
200 watts at any load, and as there will be but nine coils
employed in this installation, the loss in the regulators
will be 1,800 watts.  The power factor of the circuit,
including lamps and regulators, is 89 to go. The
lamps will run to00 in series on a 7,500 volt primary cir-
cuit.  The Manhattan General Construction Company

of Newark, New Jersey, furnished the apparatus for this
installation, —Electrical Review,

THE SMITH-VAILE TRIPLEX ELECTRIC PUMP,

One of the latest designs of the Smith-Vaile triplex clectrie pump
of outside packed and outside guided type is illustrated herewith,
The apparatux was constructed for and installed at the plant of
the National Cash Register Co., Dayton, Ohio. It is connected
to two § inch bored wells, and supplies an abundant water supply
for genernl purposes. :

The National Cash Register Co. have supplied a separate apart-
ment for the installation of the pump about 10 feet below the floor
line of the main engine room, so that the pump might be installed
ax near the water level in the wells ag possible.  Special under-
ground passage gives communiciation between the eng'... room
and the pumping station for the accommodation of the operating
engincer.

The sub-base of the pump is extended for the reception of a
General Electric direct connected motor, provided by the National
Cash Register Co.  This motor is of the slow speed type, 500

Tue Switu-VAaiLE TRIPLEX ELECTRIC PuMmP.

volt current, and its speed is such that a single reduction of gears
can be employed. The main gear is of large diameter, machine
cut. The pump and motor pinions are of rawhide. The pump
is of the four standard type, cach crank being provided with two
bearings and two supports. It is ’lso of the cross head design,
cross-heads being provided with bronze shoes, adjustable for wear,
Connecting rods are provided with bronze boxes at crank shaft
connections, with taper key adjustment. Adjustment device is
also provided at the cross-head connections. Valve areas and
walcr passages are extra large, admitting of high speed without
undue noise or hammer. :

The pump is also provided witl; automatic combination by-pass
and water relicf valve of a special design, whercby the pressure
is maintained at a constant point, and when the maximum is ob-
tuined, the surplus water is by-passed from discharge to suction,
speed of the motor remaining constant.

The Goderich Organ Company have lately put in a new 100
light dynamo, manufactured by the United Electric Company, of
Toronto. 1t is operated by an automatic high sgeed engine from
the Bell Eagine Works, of Seaforth.

The London Cold Storage & Warehousing Co., London, Ont.,
have placed an order with the Electrical Constsuction Co., of that
city, for a 3o k.w. direct connected gencrator and engine for 250
volt service to supply the lights of the building and two motors of
toand 15 h.p. respectively, which have also been ordered from
the Electrical Construction Co., of their Perfection type maltipolar
machines.

The Pittsburg Reduction Company, of Niagara Falls, Ont., are
building a plant at Shawinigan Falls, Que., for the manufacture
of aluminum, and have awarded to the Westinghouse Electric &
Mfyg. Co., of Pittsburg, Pa., a contract for four gencrators of
1,350 horse power cach.  The Shawinigan Water & Power Com-
pany arc also said (0 have contracted with the Westinghouse
Company for two generators of 5,000 horse pawer each, to be
usexd in the development of clectric power for their customers.
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SPARKS.

The town of North Toronto may install an incandescent light-
iy plant.

A fire alarm system may be installed by the corporation of Hin.
touburg, Ont.

The Kingsville Electric Light Company have installed a Leonard
«olf oiling engine.

Cope & Frey, dealers in clectric and gas supplies, have com-
wenced business at Vancouver. B. C.

The power house of the Niagara Falls Park & River Railway
at Niagara Falls, Ont,, is being rebuilt,

The Cataract Power Compauy, of Hamilton, have made an-
other reduction in their rates for lighting.

The Electric Davelopment Company, uf Philadelplia, purpose
opening Canadian oftices in the city of Hamihlon.

The corporation of Canmngton, Ont., is considering the pur
« hase of the electric light plant from the present owners.

The electric lighting plant at Amherstburg, Om., has been
taken over by Mr. R. M. Saxby, late of the Royal Electric
Company.

A proposition has been made by Tuerk Bros. to establish a
factary in Berlin, Ont., to manufacture gasoline engines and
automobiles,

A convention of electrical contractors of the United States was
held in Pittsburg on March 16th,

The town council of Perth, Ont., have been looking into the
question of clectric lighting, anda report has been submitted
recommending municipal contsol

The streets of Port Dalhousie, Ont., are now lighted by elec-
tricity from the power house of the Toronto Rubber Shoe Com-

pany. There are fourteen arc lights in the strects.

G. Filieux, a lineman in the employ of the Royal Electric Com-
pany, Monireal, was recently killed by an electric shock at the
corner of St. Lawrence street and Mount Royal avenue,

A considerable portion of the British Columbia Electric Rail-
way Company's lincs in Victoria will be double-tracked this year.
It ix also the intention to put in service several new cais,

Dr. Edward Gahan, of Boston, is understood to bo in negotia-
tion for the purchase of the electric light plant at Digby, N.S. If
purchased, an additional dynamo and engine will be installed.

The tender of the Royal Electric Company tias been accepted
by the city of Halifax, N. S., for \he supply and installation of an
clectric light plant.  The tender is understoed to have been $19,-
438,

The Bay of Quinte Railway Company, of Descronto, is seeking
authority from the Dominion Government to operate mines,
supply clectrical power and manufacture clectrical machinery, It
is improbable that their requests will be granted.

McColl Bros. have been given the comract for beiler com-
pound required by the ity of Toronto, at 4 cems per pound, and
for cylnder ol at 35 cents per galton. The Adante Refinng
Company secured the contract for lubricating grease, at 10 cents
per pound.

A Paris newspaper gives the following as the aumber of auto-
mobiles in use: Automobiles registered in Paris, 3,501 in the
suburhs of Paris, 1,219 ; in the rest of France, 2,345 5 in the whole
of Germany, 1,327 ; in the whole of England, 530; in the United
States, less than 3o0.

The Railway Committee of the Ontario Legisliture has re-
ported the bill reviving the charter of the Ingersoll Radial
Electric Railway, granted in 1897, The line will connect Ingersoll
with Tilsonburg. The town council of Ingersoll have also de-
cided to grant a frincluse to the company.

The Engincering Society of the School of Practical Science,
Toronto, have clected officers for 1900 as follows: President,
F. W. Thorold ; Vice-Pres., W. G. Chace; Graduate Reporter,
C. H. Fullerton ; 4th Year Reporter, R. Roaf; 3rd Year Re-
porter, J. T. Broughton; Treas., R. W. Morley; Cor. Scc., W.
Brereton ; Rec. Sec. A. Lang.

A charter bas been granted to the Electrical Maintenance and
Construction Company, Limited, of Toronto, with an authorized
capital of $2350,000. The provisional directors are : P. H. Patri-
arche, H. L. Duan and P. D. Ball.  The charter gives the com-
pany power to manufacture and operate clectrical machinery,

and lo carry onthe business of an electrical, mechanical, hy-
drautic and civil engineer,

Sir William Van Horne and James Hatchison, of Montreal, B,
F. Pearson and Charles H. Cahan, of Halifax, and other Cane
adian capilahsts, have obtained an exclusive franchise to operate
clectric railways and furnish light and power in the city of Poit
of Spain and the suburbs to a distance of five miles.  The capital
of the company will be $1,000,000.

The Hamilton, Grimbsy and Beamsville Electric Railway Com-
pany sued the Belt Telephone Company in the Division Court,
Hamilion, for $60 damages for injuries to its poles and wires
caused by the defendant’s removal of its broken wires and poles
after the snow-storm of December, 1898, Judge Monck has
ruled that the defendant is not liable under the circomstances.

The new power house and plant of the Ottawa Electric Rasls
way Company was completed last month,  The work was super-
vised by Mr, W, H. Baldwm, hydiaulic engioeer of the company,
and upon the inaugurition of the plant he was presented with a
beautiful gold wateh by the president and directors in recog-
nition of his efficient and faithful services.  In a later issue we
hope to publish a complete description of this power house.

The Society of Applicd Science of McGill University, Mon.
treal, have elected the following officers for the coming year:
President, H. A, Burson ; first vice-president, B, S, McKenzie s
sceond vice.president, S, B. Clement  third vice.presidemt, R. C,
Wilson ; treasurer, A E. Beck i second year represeatative, E,
Mackay ; chief of the editorial board, A. R Archer 5 members of
the editorial board, H. 5. Scott, G. Pike and J. A, Heamen,

The Catarnct Power Company have commenced work on the
construction ot their second iransmission line from the power
house near St. Catharnines to the city of Hamillon, It i expected
that the line will be completed by the first of July next.  The new
line will have twice the capacity of the present wires, and  will
necessitate the increasing of the plant at the Victoria avenue
transforming station in Hawmilton, The investment for copper
wire alone will be about $350,000.

Mr, WL T, Steward, electrical engincer, has submitted a report
to the town council of Toronto Junction on the ruquired changes
w the lighting system of the 1oun.  Mr. Steward estimates the
cost of putting in a lighting plant i the present power station at
§16,000, and to place it at the water-works siation at $12,000
additional. He recommends two go arc light dynamos at a cost
of $1,000 cach, one 100 k. w. alternator with instruments and
switchboard, at a cost of $2,500, one 130 h, p. high specd com-
pound - 1gine at $1,650, and two 150 h. p. boilers at $1,200 each,
The cost of transformers for 1,200 lights is placed at $1,800.
Upon the basis of his estimate, the c¢ost of lighting the sticets
with 100 are lamps would be $3.419 per annum,

An interesting legal svit is now beinyg heard in the Assize
Court at Toronto. It will be remembered that in September,
1899, the warchouse of W. G. Hurris, scrap wmerchant, was
destroyed by fire, and that swit was brought against the Toronto
Electric Light Company to recorver damages, on the ground that
the fire was caused by an electric wire.
been tricd and a verdict for the full amount given in favor of the
plaintiffs, but the defendants claim (hat Judge Ferguson, who
tricd the case, failed to point out to the jury in his charge the
exact hour of the fire. Harris claims that the company wrong-
fully placed wircs on his building, and failed to properly insulate
them, while the company claim that they were properly insulated,
and that the fire was caused by spontancous cambustion.

The adction bas alicady

In one branch of enginecring, the development of steam turs
bines, much greater progress has beea made in Great Beituin and
on the Continent than in the United States,
lighting plant in Cambridge, England, several prime movers of
this type are in successful operation. A Parsons steam turbine,
directly coupled to a zoo-kilowatt alternator, has been added
lately. It runs at a high speed, 2,700 revolutions a minute.  The
regulation of the turbine is secured by an electric device, so that
it can work mn parallel with the other machines of the station
when desired. A surface condenser leads from the turbine by
piping and is installed in 2 space below the floor level.  Beside it
arc the pumps for the water circulation, which are worked by
gearing and endless serew from the main shaft.  The alternator
is of the four-pole type, with fixed ficld, and pives avoltage of
2,000 at 9o cycles.  For the excitation 3 5 kilowasts is required at
full load.  The exciter, at § kilowatts, is connected directly to the
shaft of the alternator.

In the electric
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HOW TO USE EMERY WHEELS.

An emery wheel manufacturing company gives this
advice to users of such wheels: Too great a variety ot
work should not be expected from one grade of wheel.
If the amount of grinding will warrant it, several grades
can be profitably employed, each carefully selected.for
its particular purpose. Wheels should be kept perfectly
true and in balance. In order thut they may not become
in the least out of true an emery wheel dresser should
be used to dress up the wheels a little each day, or as
often as they require it.

{n mounting emery wheels never crowd them upon
the arbor. Use flanges at least one-third the diameter
of the wheel. Flanges should always be concaved and
fitted with rubber washers between flange and wheel.
Have wheels slip easily on the arbor and screw flanges
only tight enough to prevent wheels from slipping.
Stands on which wheels are mounted should be heavy
and strong, and solidly bolted to a firm foundation.
Keep machine well oiled so that arbor will not become
heated, otherwise there is danger of wheels breaking
from expansion of arhor.

Users of wheels are particularly cautioned not to run
wheels on shaky tmachines or on machines in which the
arbors have become loose in the boxes from wear. Sce
that rests are properiy adjusted in relation to the wheel,
otherwise accidents may occur owing to work being
drawn between the wheel and the rest. Never run
wheels at a higher specd than the maker recommends.
Don't try to grind malleable iron witha wheel that was

made tor brass, as no one wheel can be made which
will be just right for all kinds of metals.

To obtain the best results, emery and corrundum
wheels should be run at a surface speed of 5,500 feet
per minute. Wheels if run too fast will heat the work
and glaze, and if run too slowly will wear away rapidly
and do but little work. The same speed should be
maintained as the wheel wears down, and the speed of
the spindle should be increased correspondingly as the
diameter of the wheel is decreased. Where there is
a sufficient amount of grinding to warrant the use of
more than one machine, this can be accomplished by
transferring from the first or larger grinder to smaller
ones as the wheels wear down, otherwis: by means of
cone pulleys.

The snow storm early in March last caused a heavy loss to the
Nova Scotia Telephone Company. Many of their wires in Halifax
and vicinity were blown down. The cost of repairs was in the
vicinity of $25,000.

Mr. W. T. Steward, an electrical engincer of wide experience
has recently established an office in the Temple Building, Tor.
onto, and is prepared to give expert advice on electrical projects,
installations, and improvements to plants. It is Mr, Steward'’s
Avowed intention to take an entirely independent attitude as
rcgards electric manufacturing concerns, and by so doinyg to give
his patrons the benefit of unbiased advice such as is only possible
under these conditions. He has just made a report on an electric
lighting system for the town of Toroato Junction. Mr. Steward
iy well known in electric circles in Western Canada, having been
for ten years electrician for the western division of the Canadian
Pacific Railway, and afterwards engaged in the electrical con
tratting and supply business at Vancouver, B. C. )

The Western Ontario Hat Co., London,
have purchased two new niotors in addi-
tion to the two they already have, all
being manufactured by the Electrical Con-
steuction Co., of London, Lid.

LER, Buokscller, St.

NGINEERS, Firemen Machinists, and

electricians : Send 10 cents for new 44 page
ggmptglc:. containing liat of questions asked
Lxaticing Board of Engincers, X
ouis, Mo, U.S.A. Mention
Canab ax Eructricat. Naws,

by
GEORGE . ZEL-

The Eric Iron \Works, of St. Thomas,
Ount., have placed an order with the Elec-
trical Construction Co., of London, Ltd.,
fora 12 h.p. motor, which has already
been installed to their satisfaction.

MANACER WANTED

A Practical Electrician, to run a growing plant and
nest say $3,000 cash in same. A good opening fora
reliable  young mao. App\p with refetences, to
YA BC care Casaptax Erxcrsicat News, To-
ronto, Ont.

WANTED
Electric Light Plant

The Corporation of the Village of Lakekel, Ont.,
solicits correspot.dence from any party or cempany who
will install and run an Electric Light Plant in ths
sillage.  Other information on application to

ALEL, BELL, M.D).,

You can eam more if you learn more.
TECHNICAL B UCATION AT HOME
. Dun't be contentea to hold a subordinate posi-
tion all F; ur life when a few hours’ evening study
now willinsure better prospects and better wages for
life, without sacrificcof pres-nt position and salary.
The demand for techinically trained men far ex s
the supply,
Lowtuition, payablein smali monthly instalments
STUDY (Steam. Electrical. Mechami¢al or Marine)
ENGINEERTNG BY MAIL
Write for Handbook ¢'6,” and special terms.
AMERICAN SCHOOL OF CORRRSPONDENCE
(Chartered lz’:‘ Jth of M husetts)
ton, Mass., U.S.A.

Viltage Clerk.

At 6.6 amp., 72-volts, 330 watts.

P Regulators to provide for any percentage of circuit, from

Terminal and Are Voltage the same.

MANHATTAN GENERAL CONSTRUCTION CO., TORONTO, CAN. . xiziitiuec.

Power Factor—
Complete Circuit Series
Lamps with Regulator—.go.

Manhat t an Regulating Reaciance Coil.

Regulator loss constant at all loads, 200 watts.,

10 to 100 per cent. -

Manbattan Series A. €. Enclosed Lamps.

Total loss in lamp, 5§ watts.
Power Factor .91. Efficiency .99.

Concentric mechanism, but one magnet used
inlamp. No springs.
Office :
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SUGGESTION FOR BELT LACING.
FEditor Canaviax Evkerricat, Nxwe
DrAR Str,—Many suggestions are offered from time to time te-
garding the lacing of belts. Recently, I camie across the double lath
tie, which I have found very satisfactory, laced as follows: The lacing

“Revese | Belr Face

Lacmg

can be made any length in a few minutes, and with one cut ofa sharp
knife it is casily removed.  For heavy belts I use double and sometimes
tecble tie. By placing the ends together, sharpening them with a knife,
and sewing them with one strand of the lath tic, makes the end very
stifl. T can vouch for its cheapness and lasting power.

Yours truly,
‘¢ EXCRLSIOR,”

TON'S BOLER COMPOUND AND ENGINEER SUPPLIES

Lubricating 0Oils and Greases, Flue
Cleaners, Cotton Waste, Pipe Covering,
Asbestos Goods, Rubber Pachings,
Brass Goods, Belting and Lace Leather

|

—

We Buy the Best and Sell at the Right Price. If You Waut

to Save Money and Get Superior Goods Write Us,

THE WM. SUTTON OOMPUUND co.

186 Queen Street East - TORONTO

Me. Stewart Randall, of Ottawa, has been engaged ax clectri-
clan by the Buckingham Electric Light Compauny.

Mr. Daniel Mulgueen, cashier of the Toronto Railway, has been
appointed by the Mackenzie Syudicate ns manager of the street
railway at San Paulo, Brazil,

ELECTRICAL REPAIRS

In the large and well equipped factories where the manufacture of electrical
apparatus is carriad out under the piece work system, lhcr find that repair work or
apparatus sent in to be repaired or rewound interferes with this system, and in many
caws'l)hcy waould prefer not to do this kind of work, asit is_almost impossible to do
1t wit

hand atas Ye price. memg the abuve to be a fact,

MESSRS. FRED THOMSON & 00.

774 Cralg Street, MONTREAL, P.Q.

have arranged their works for ng:ur work only. They keep armatures cf nearly all
makes of dynamos in steck, which they loan while repairs are being made. Their
factory i< <o arranged that they can run night and day, and work can’ be finished in
the shortest possible time, Telephone Main 3149.

An’ it's BELTS, BELTS, BELTS.~R. Kis.ine.

F. E. DIXON & CO.

Oak Tanned

LEATHER
BELTING.

'I‘he Strongest Heaviest and Best
Belting in the Dominion. . . . ..

30 Wellington Street East - TORONTO, ONT.
ACENTS IOXN §. E. NORRIS & CO.

LONDON - ENGLAND
Send fqr Price Lists and Discounts. ESTABLISHED 1775,

For Driving
Machinery,
Pumps, Ete.

WESTINGHOUSE
TYPE “C” INDUCTION MOTORS

AHEARN & SOPER -

AGENTS FOR CANADA

For
Economy

OTTAWA
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RECENT CANADIAN PATENTS.

Tur Willinm Hamilton Manufacturing Lompany, ot Paterboro
Ont., hay been granted a Canadian patent for a reversing steam
valve, as shown in the accompanying illustration, The claim
is for a steam valve, comprising o tubvlar valve cylinder having
a feed inlet and feed exhaust ports, a valve rocking therein and
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REVERSIBLE STEAM VALVE.

having feed and exhaust passages from opposite ends alternating
as described and adapted to close the feed port near one end and
open the exhaust porl at the other end, and vice versa, a steam
chost connecting with said ports and having steam passages
agrecing with said feed and exhaust ports, and feed and exhaust
pipes from opposite ends of said steam chest and connecting with
said steam passages and with a piston cylinder near opposite ends.

To Dr. Carl Ritter Auer Von Welsbach, of Vienna, Austria, has
been granted a pateat in Canada for an osmiumifilament for incan-
descent electriclamps. It consists of « process of making filaments
far electric incandescent lamps from & paste of osmium, titantic
acid or acid of a more basic character which will volatilize, when
brought to incandescence, and binding material consisting in
moulding the paste into threads or the desired filamentary form,
subjecting the same to dry distiltatiop, then applying the electric
current, fiest slowly and until 1he carbon of the binding material
has heen climinited at a comparatively low heat, then increasing
the current until the filament is heated to dazzling incandescence,

when the titanite acid or oxyd used is volatilized and the impuri-
ties, when any, eliminated and the osmium cemented into & state
of purity as a stable, dense, homogenous, coherent and elastic
filament ; in the substitution of alloys of osmium with other metals
of the platinum group, and preferably ruthenium, in licu of osmium
alone, so as to produce metallic filaments suitable for usc as the
illuminating conductors of incandescent electric lamps, cither
alone or after being coated with refractory oxyd or oxyds,

A WESTERN ELECTRICAL PROJECT,

INCORPORATION has been granted by the provineinl legislature
of British Columbia to the Stave Lake Power Company, Limited,
with an authorized capital of $1,000,000. The company have
nequired the right and title to 75,000 inches of water at Stave
River Falls, a point 42 miles from the city of Vaucouver. [tis
proposcd to generate the power at the falls and transmit it to
Vancouver. It is said that the company are already assured of
over 4,000 horse power on yearly contracts.

The directors of the company are ¢ H. Abbott, director of the
Canadian Pacific Railway Company ; John Hendry, president and
manager of the Hastings saw mills ; W, H. Armstrong, of
Armstrong & Morrison, manufacturing machinists ; G.C. tinton,
electrical engineer and representative of the Roval Electric
Company, Montreul s J. B. Ferguson, managing dircctor of the
company.

The hydraulic engineer for the company is Mr. Chas. A, Stoess,
and the clectrice, engineer Mr. George C. Hinton Reports
made by the cagineers state that 17,000 horse power can be
generated at the falls, and that by additional hydraulic works
this amouut can be doubled. The cost of the project is estimated
to be $315,000. Among other information given by the hydrauvlic
engineer is the following ¢+ Width of river, 200 feet ; average
depth, 16 feet, running at a velocity of 7/10 of a foot per second,
which gives a quantity of 140,324 cubic feet per minute. A flume
will be constructed 18 feet high on a grade of one in 660, or 8
feet to the mile.  This flume will pass from above the first fall 1o
below the second fall. A dam will be constructed at the upper
point and will likely be built of rock and earth backing and
apron, with concrete cement cores. At the lower point of the
flume the power station is to be located, and a reservoir will
take the water from the flume.  From this two steel pipes, 12 feet
in diauneter, will carey the water to the station, where there wil)
be eight turblnes developing 2,000 hup. each. There will be four
gates on each pipe, and each gate will serve a double turbine,

supervision.

.

CANADIAN AGENTS cammmmmey

ME [R5

.+« MANUFACTURED BY THE . . .

SIEMENS & HALSKE ELECTRIC 00. OF AMERICA

To Officers and Managers of Central Stations :
The Duncan Integrating Wattmeters manufactured by the Siemens & Halshe
Electric Company of America are constructed after my design and under my personal

The great facilities of this Company have enabled me to complete many improve-
ments heretofore contemplated but never until to-day accomplished.

MUNDERLOH & CO. -

Wriie for Catalogue and Discounts.

MONTREAL
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SPARKS.
The project for an electric railway between London and Port
Sianley has again been revived.
The city of Winnipeg, Man., is inviting tenders up to Monday,
April 16th, for the supply of a fire alarm system.

The Electrical Consteuction Co., of London, Ltd., have cleared
out twenty-two of their list of eighty sccond hand machines which
were recently exchanged for new ones in Winnipeg.

The Hamilton Radial Railway Company, which contemplates
the operation of an clectric railway from Hamilton to Oakville
and Guelph, has been granted an extension of time for beginning
the work until 1905.

The Ickes & Armstrong Syndicate expect to commence work
on the construction of an clectric railway in the town of Wood-
stock, Ont,, within two months, Mr. J. G, Wallace, the local
representative, states that the ties for the road have already been
purchased.

Messrs, S, H. Jones, S, F. McKimon, L. M. Jones and J.
A, Lowell have petitioned the Ontario Legislature for an act
to authorize the construction of a system of clevated railways
in the city of Toronto and adjoining municipalities, and also a
system of surface street railways.

The Sutherland Construction Company, composed of Noew
York capitalists, have scecured contro!l of the horse car line be-
tween Drummondville and Niagara Falls, Ont., and propose to
clectrify the road.  They have deposited a check of $1,250 as a
guarantee that they will instail a plant before July st next, and
have asked for a twenly-year charter.

The’sharcholders of the Preston & Berlin Street Railway Com.
pany have elected the following officers ¢ JJohn Patterson, Presi-
dent, Hamilton; M. M. Todd, Vice-President, Galt; €. R,
Hauning, Secretary-Treasurer, The company will make ar.
rang~ments at once to build a line between Preston and Berlin,
thus making a through connection from Galt to Preston and on
to Berlin and Waterloo.

Victor Turbines

OPERATING DVYNAMOS

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

superiority possessed by this Turbine.
FEATURES VVORTH REMEMBERING « et

High Speed, Close Regulation, Great Capacity

High Efficiency, Perfect Cylinder Gate, Steady Motion

RECENT PLANTS INSTALLED:—Lachine Rapids Hy-
draulic & Land Co., Montreal, Que., 12,000 h.p.; Chambly Manu-
facturing Co., Montreal, Que., 20,000 h.p.; West Kootenay
Power & Light Co., Rossland, B.C., 3000 h.p.; Dolgeville

Electric Light & Power Co., Dolgeville, N.Y.; Hounk Falls Power
Co., Ellenville, N.Y.; Hudson River Power Transmission Co,,
Mechanicsville, N.Y.; Cataract Power Co., Hamilton, Ont.

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=Vaile Co.

DAYTON, OHIQ.
U S. 4

JOHUN R, BARBER, President,

THE CYCLONE

e

o

(10, ). CHALLES, Sec.-Treas,

GRATE BAR

SIMPLICITY
R bl DURABILITY
-~ ECONOMY

—

Burns the Cheapest Fuel with

SE NS PO 2SI 202l ssrer s

No alteration of Plant necessary.

Economy of Fuel and Increased Boiler Efficiency Guaranteed
Cut shows construction of the Grate.

CveinNk GRATE Bak Covpany
T (Limited), Toronto.

Gear ruxs,—We take much pleasure in giving you our testimonial re Grate Bars,

\entent 10 operate, have ample air space, and are very cconomical reganding fuel.

the !¥e.~| Results.

A Boy Can

;‘,,;,,,',,,,f,‘ 4 Operate It

—_—
Send for Deseriptive Circulars
and Testimonials,

When 1astalling new Boilers
specity Cyclone Shaking Grate.
2= We furnish plans and specifica-
tions for setting Boiless by most
modern method, to ensure economy
of fuel.

We also remodel old plants to
ensuro the best economy in con-
nectios with our Grate Bars.

We make one claim. that we
agree to evaporate more water per
pound of coal than any other device
in America,

ToxonTO Juscrioy, Ont., Jan. zeth, 100,

The set you put in for us is giving perfect satisfaction. 'They are very con

To every intending purchaser we weuld advise to adopt the Cyclose Grate Bar in prefesence to any other kind.  Wishing you every success, we are,

~

MANUFACTURED BY . . . .

Youry tml(l‘
Watt & Warwas.

Cyclone Grate Bar Co., rimitea

Telephone 1106.

Office : 10 King Street West, TORONTO, CAN.
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SPARKS. .

The Raney Specially MM, Co., of Kingston, have purchased
rom the Electsical Construction Co., lLondon, three motors for
their new works,

The town of Bracebridge, Ont., is considering the installation
of an electric power plant, and may wso put in an clectric fire
alarm sy stem,

The Canadian General Electric Company have invited tenders
for the erection of a brick and steel addition to therr works at
Peterboro, Ont,

The streets of Kinggsville, Ont., are now lighted by incandescent
Lumps, instead of are lamps s previously.,  The service is said to
have been much improved by the change.

The Electrical Construction Co,, of London, Ltd., Lave sold to
. W, Petne, of Toronto, two of their list of second hand motors,
which are said to have given excellent satisfaction.

Mr. Peter Hofl, of Thornhill, near Toronto, has invented a
fender for street cars, which operatex by the pressing of a foot
lever by the motorman.

The W. J. Gage Co., Torenlo, have puchased two new motors

from the Electrical Construction Co., of London, Ltd., in addition
10 the two slow speed press motors which they already have from
this company.

The Record Printing Co., of Windsor, have purchased from the
Electrical Coustruction Co., of London, Ltd., a 40 light multipolar
dynamo. This machine was sold in close competition with sever-
al American and other machines.

The Brampton Gas Company, of Brampton, Ont., arc under-
stood 1o be conside. ‘ag the igstallation of an electric hight plant.
‘The plant by which the streats of the town were lighted was
destroyed by fire about one month ago.

The Georgian Bay Navigation Co. have recently ordered &
300 light dynamo from the Electrical Construction Co., of London
Ltd., for one of their boats. This is to take the place of a
150 hght dynamo installed two years ago by the same company.

An explosion at the gas works at Listowel, Ont., slightly dam.
aged the clectric light plant, and almost completely wrecked the
sgas works.  Mr. William Bitton, the operator at the gas
works, was ! ..J by the explosion. Since the accident, the
clectric light plant has  been put in running order, and arrange-
ments have been made by J. G. Hay to rebuild the gas works.

SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL and TORONTO

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

BZLTS MADE SPECIALLY FOR ELECTRIC POWER USE.

ELEGTRIGAL STORAGE

on new Lines.
All comaining cells and excessive acid omitted ;
Piles of any voltage, any capacity, in one unit ;

Less space, less weight, less price.

Voita Electric Storage Co.

HANMILTON, CANADA.
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Canadian General Electric
Company’s

FAN MOTORS
1900

Desk Fans Wall Fans
Ceiling Fans

For Direct or Alternating
Current Circuits

The “C.G.E." Fan Motors have stood
the test of many seasons, and results have
proven that they are mechanically and elec-
wrically as nearly perfect as possible. The
same general standard of excellence will be
found in them this season, and we feel con-
fident that they will continue to maintain
their supremacy for durability and cfficiency.

Qur price list will be
ready for issue in a few days.

Please write us for discounts.

LIMITED
HEAD OFFICE: FACTORIES :

14 and 16 King Street East ‘ PETERBORO,, ONT.
TORONTO, ONT. o . .

MONTREAL HALIFAX WINNIPEG VANCOUVER ROSSLAND
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FIRSTBROOK BROS. .
King St. Tonowa'o.] F OR SALE”‘*

Tast, -
6o K.W, Westinghouse 1000 V. Alternating Generator, with

MANUPACTURKRS ©F

TOPPINS, Exciter; both in good condition.
BIDE-BLOGKS
av GROSS-ARMS. Electric Repa.ir & Contra.cting Co.
WRITE FOR FARTICULAKS. 617-619 Lagauchetiere Street - MONTREAL

IMPERIAL PORGELAIN
HICH POTENTIAL
|NSULATORS s v 8 & & IMPERIAL :ORCELAIN

Manufactured by Imperial Porcelatn Works.

These Insulators have been adopted exclusively by such important Canadian
Transmission of Power Lines as : West Kootenay Power & Light Co.. Bonning-
ton Falls to Rossland ; Cataract Power Co., of Hamilton, LeCew Falls to
Hamilton ; Chambly Manufacturing Co., Chambly to Montreal; Light, Heat
& Power Co., of Lindsay. Fenelon Falls to Lindsay : Town of Orillia, Ragged
ﬁaptldsﬁ.o Orillia, and many others in Canada, United States, Mexico and

ustrallia.

Address all

Correspondence
10 o é " .
. 4 \A

Genaral Agent, 7 ArcH STREET. BOSTON, MASS.

Scientific American, Oct. 14, 1899. N. Y. Euenmg. Post, Oct. 9. 1899.
e T, The new illustrated AvToMo-
T ACTOMORILE MAGAZINE T IILE MAGAZINE (New York s U

has at last come to hand and is SUBSCRIBE 0 s, l;xaualri'\.l.l’ublishin v Co ).ln;

the most thotoughly satisfactory Yo 'lllr«:lclivc'\ pc'l’;'mc;- has
periothenl which we have seen 3“‘ so)\r:.lricd in c(‘)rrl’len‘ls‘. wi('l;oul

m any Janguage on the subject. undue padding, that one wonders

ltis of regular magazme sive aml how the editor can fill his pages

has are pages. The quality of the hercafter.  Still, the list on page
articles is very ngh and l!w Wl 101 \‘\O“‘S'lhmll'wrck'\conqidcr-

Tusrations arc of the best. Bverye ,‘mc‘ “forei n'mtomél;ilc )I:C\'\'"

one who is atall intecested in the and what fo%ci‘ ners can "I) o the

automobile will find Tomcllm;g n '\\"1)‘ of.furnishﬁxg': « copy ” o the
the new magazine which will ine ay of furnishin ) he
terest i, Eventhe socialsides 31 State Street, l:lr:ll“‘k&‘;\::frg:;\l;;::l‘\\ \(;Il‘;l.lfl;?\
lar trom ‘_‘t‘li“)! ""}l:'t'l"“"-"‘“:;""‘; hrof)gh; to the front with news

s an aricle on the recent Hora from the Newport festival—the

parade at Newport and on the NEW YORK. driver, by the l\\'av Lnnt abway

Antomobile Clubof France. . The Sittin , on the left ’ There are

Automobile Jadex, whichoccupies compilcxll-sccxxgi|1gi)00krc\-ic.\\u\-

some me pages, s eaacdh what 3 00 and some concessionsare made 1o

flas been n_vcdt:d. Qo the \}Im!c . A YEﬂR. the general reader in comicalities

the magazine is & most satisfac- of pencil and verse.  The maya-
tory one. zine scems free from bias.

Please mention the ELFCTRICAL NEWS when carresponding with advertisers.

NEW FOR ENGINEERS

CATECHISM

oF ¢ AND DYNaMO TENDERS

ELEBTR‘G.TY I Fngineers deniting a practical book oa every-day clectrical practice will find that this book ills all
rojuirements, as it treats foily vjon l?-nam-n, Mators, Wiring, Electric Lighting, Iell-fitung, Elec.
A ;3 Hantesies, Telephones, Elevirn Elevators, Pumpn and Ra:’w:yx. It is also 30 iteelf & dicnionasy
" of Eletniaal Worddand Terme. The volume 14 boued in handy pochet-book form, red leathcr, gt
cdgesand gald ttlew T has g pages of up-to date information, amd is fully illudrted with e
. uts

PRAGTIGAL ’ This worl wall 1e went ;nu;u'nl upnn recan of $2.70to any addresvin any part of the world, To the
. pattoas of the Erec s st Nxws it will be supphied, if desited, on casy terms of payment, i. €., Se.on
TREATISE with wiler am $1 v pedays  Send remattance by Pou Office or Eaprexs Money Order. 1tk

w1l e went wsutirst payment

SPEGIAL PROPOSITION

U

e

CATAIOGUE 1899.

PR GE SENT v THEQ. AUDEL & CO.,
l UpoN 5 New York City ©
s2 00 FEQUEST. Ol Send me. postpaid. *Hawhin's New Catechism of
. o] Electricity.
N rrree . - Enclosed find One Dollar to cover first payment. If
SEND ORDERS TO ..., E the book proves as advertised, 1 Igbroby agree to send
you the remaining dollar within 30 days.
Tl tEOo R‘UDE‘I- & GO. S Name
PUBLISHERS 3] Address

63 Fifth Avenue (corner 13th Street) - NEW YORK
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IAPROVED _ SAMSON™ BATTERY

The Strongest and Best open-
circuit Battery in the world.
Cheapest Battery to use.

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

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

ESTABLISHED 1849,

Cuantes F. CLArk, Janan CutrTeNDKN,
President. Treasurer,

BRADSTREETS

Capital and Surplus, $1,500,000.
Offices Thyroughout the Civilized World
Executive Offices

Nos. 346 and 348 Broadway, Nxw Yokk Cirv, U.S.A.

THE BRADSTREET COMPANY gatbers infor.
mation that reflects the financial condition and the con
trolling circumsiances of every seeker of mercaniile

it Its busi may be defined as of themerchaats,

oy the merchants, for the merchants, Ia procuring,
veritying and promul information, no effort 1s
s .and no ble exy 3 Jered too great,
that the results niay justify its claim as an avthonity on
all matters affecting commercial affairs and mercantile
credit. 1ts offices and conpections have been steadily
extended, and it furnishes information conceming mer-
cantile persons thr ughout the civilized world,

Subscriptions arc oa the service furnished, and
are a\-.\ih%xlc only by reputable wholesale, jobbing and
manufacturing eoncerns, and by responible and worthy
Gnancial, fiduciary, and business corporations.  Specific
terms may be obtained by addressing the companv at
anv of itsoffices. Correspondence invited.

THE BRADSTREET COMPANY.
“Toronto Office: Cor. Mclinda and Jordan Streets.
Hamilton Office : No. w}g_am-sereu South.

London Office : No. 365

ichmond Street.
AVinnipeg Office 1 No. 308 Main Street.
Vancouver Offices Cor. Haxtings and Hamilion Streets.
Victoria Office : Board of Trade Building.
Titos. C. Ixvine, Gen. Mgr, Western Canada,
ToroxnTto, ONT

The New System
OF EDUCATION
Electrical
Englneering

Mechanical, Steam. Civil
and Mining kn:lnwrlnx:
Architectute; mwing?

ﬂ B&?ur\"eyln‘u :Bg‘l)l:l;‘mtrr:

0 horthand Skeeping
_,'.r-'{-g!ﬂ!" B ana Xaglish Brunchiees

SRR TAUQHT BY MAIL.
" Over 30 Coursea.

‘Weo have helped thoussndsto better positions

and salaries. Bend for free clrculars, stating

the aubfect in which you aro interseted.
TUR INTERNATIONAL, CORKEBIUNDERCE SCMOOLY,
Hox 1004, Beranten, 1’a.

(W6

TENDERS WANTED|N|PAH 3l

A Weekly Joumal of advance informa. i
tion and public works. “

The recognized medium for advertise.
wents for *lenders.’

e Packard -Electric Co., Limitd

MARERS OF

Lamps=Transformers

SOLE AGENTS FOR « .4

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

WESTON ELETHCAL INSTRNENT G0,

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

e e
\;‘/ ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS axp

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

O b S ot b ot b

Our Portable Instruments are recognized as THE STANDARD the w
Our STATION AMMETERS and VOLTMETERS are unsurpaseed in oohei
of extreme accuracy and lowest Consumption of energy.

Weston Portable Galvano-
meter—for Bridge Work,

The ELECTRICAL NEWS is the best medium through which to reach users of
electrical and enginecring appliances. Write for advertisement rates.

JUST PUBLISHED

THE

GANADIAN

HAND-BOOK

F
STEAM

O
AND

ELEOCTRIGCITY

By
William
Thompson

170 Pages
Tlustrated

In Strong Cloth Binding

HE preparatory chapters are devoted to a

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

Price - 50 Cents

THE

C. H. MORTIMER PUBLISHING CO,
of TORONTO, Limited

TORONTO - CANADA

Send for Table of Contents.
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Swltch- Boards a1 Anmunciars @ i e

FIRE ALARM APPARATUS and M"o‘}li'“mbm
TELEGRAPH INSTRUMENTS é Telephone ‘\'0an

E. J. BROWN ineering Gonfract Gompa
ELECTRICAL En g n Main Office & g n Canadian O,TE:' P n y
REPAIRING ’ Esesre Buitiine, 71 llno,ws;;’er;{l‘ “;\gg:;l “m“m;l‘:;: lgA:l;;:,L,: ING, 'IORO\TO ONT.

e, ey Dynames 1 BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
and CAISSON FOUNDATIONS a Speclalty

s ELECTRICAL SUPPLIES

OF ALL KINDS

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

MUNDERLOH & CO.

61 St. Sulpice Street MONTREAL

Every Factory in Canada
should use the best Belting. Our
“EXTRA” brand.

THEJ. G.McLAREN BELTING CO.

Facrory: MONTREAL. TORONTO. VANCOUVER.

Please mention the CANADIAN ELECTRICAL N1 ws when corresponding with advertisers.

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

LONDON - CANADA

“Perfection” Type Enging Generator
@‘ Direct Conncclcd DYNAMDS tor lsolated Laghting .*' 3!&!}\; ix;;cc?m‘ M‘JTURS

B ana Belted . Placts a Specianty.
Swatchies, Swaitchboards and Conmutators Atways in Stock,

Spare Armiteres 3 Nematures resound  any o1y pe
Repairs to Any System on Short Notice.

Office and Factory: 90 York Street, London

AGENCIES: Winnipeg, Vancouver, Hallfax,
Toronto, Montreal Kingston.




