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MOUNT WHITNEY ELECTRIC POWER
TRANSMISSION.

As being one of the latest and most interesting instal-
lations in the United States, we present some illustra-
tions and particulars of the electric power transmission
plant of the Mount Whitney Power Company. This
plant was installed for the purpose of utilizing the waters
of the Kaweah river, in California, for furnishing light

L 4
inside dimensions of the flume are 36 inches wide and
22% inches deep. [t has a uniform grade of 26.4 feet
per mile, giving a maximum velocity of flow of seven
feet per second. At intervals sand boxes and waste
gates have been provided, so that any sand which might
find its way into the flume during the period when the
snow is melting can be easily disposed of before reach-
ing the pipe. The maximum carrying capacity of the

Fi6. 1.—GENERATOR SIDE OF THE MOUNT WHITNEY POWER Housg,

and power to the cities of Visalia and Tulare and
throughout Tulare county.

The Kaweah river risas in the Sierra Nevada mountains,
one of which, Mount Whitney, is over 14,000 feet above
thelevel of the sea. The riveris fed by the waters from
these mountains and winds its way through the valleys,
then down the canyon, over precipices and through
gorges, to Tulars Lake, bearing the waters from a drain-
age area of 619 square miles. At a point distant about
45 miles easterly from the city of Visalia,named Qak Flat,
at an elevation of about 2,400 feet above the sea level, a
solid granite ledge crosses the river and torms a perpen-
dicular bluff on the south side, as well as a natural dam ot
about 12 feetin height above a pool below into which the

waters of the river low, thr 5 forming a splendid water-"

fall. A tunnel three feet wide and six feet high conveys
the water to a flume which is 30,000 feet in length. The

flume is 37 cubic feet per second. The flume terminates
in a sand-box and overflow gate, at right angles to which
an apron leads off to the penstock. This apron is
equipped with gates which regulate the amount of water
which may flow into the pipe, and also with iron racks
which prevent the entrance of anything which might be
floating in the water. The penstock is 6x8 feet and 16
feet deep.
THE PIPE LINE.

The pipe line extends in a straight line from the pen-
stock to the power house. It is 3,500 feet in length,
and has a perpendicular fall of 1,300 teet. It follows
along on ridges the most of the way and passes down
ove. some very steep pitches. Commencing at the
penstock the pipe is 50 inches in diameter, but it tapers
down to 24 inches in the first 50 feet. This acts as a
funnel and gives the water an easy entrance to the pipes.
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Then follows 2,100 feet of rivetted and 1,160 feet of
welded pipe, trom 24 to 20 inches in diameter. A
portion of the pipe s at an angle of about 45 degrees,
and much ol it at angles {rom 25 to 30 degrees. The
capacity, with 20 cubic feet of water per second, is 2,800

horse power to water wheels,
TIN WATER WHEELS,

The power house is located about 35 miles fsom Visalia
and is 30 x so feet, with an additicn 12 (eet square. The

Fie. 20 Domee Enuirsotpal, WATER \WHERL.

side of the building stands pacallel with the pipe line
and the water is led to the water wheels through pas-
sagres of gradually decreasing area and with very easy
curves.  The water wheels are of the Doble ellipsoidal
type and are solid steel castings, weighing about 1,400
pounds each, with 20 bronze buckets attached securely

CORCRGTT

Fie. 3.

by means of two steel bolts to each bucket. A view of
the Doble water wheel is shown in Fig. 2, while Iig. 3
shows a verticle section, with baflle-plates and tail-race.
The steel centres are 44 inches in diameter, and the
speed of the wheels is 514 revolutions per minute, giving
a maximum capacity of 1,000 horse power each. The
wheels are mounted directly upon the generator shafts,
and the regulation is entirely by haad, aided by three
annealed cast steel fly-wheels mounted on the opposite
end of the generator shaft. These fly-ivheels are 50
inches in diameter, 10!5 inches face, and weigh
4,000 pounds. The water which is deflected downward
by the cut-off device into the tail-race is received upon
heavy cast iron baffle-plates and thence conveyed harm-
lessly away to the river. The wheels were manufac-
tured hy the Abner Doble Company, of San Francisco.

ELECTRICAL EQUIPMENT OF POWER HOUSH,

The electrical equipment consists of three Westing-
house three-phase alternating current generators, separ-
ately excited, slotted type, continuous winding armature,
450 k.w. each, 1,020 amperes, 440 volts, 7,200 alterna-
tions, with speed of 515 revolutions per minute. The
illustration on first page is a view of the generators., The
weight of each generator unit is over 40,000 pounds.
Fourteen field poles are used, being separately excited
by small direct current machines. The three generators
give a normal capacity of 1,800 horse power. There
are two belt-driven direct current generators of 135 k.w.
each for exciters, which supply a current of 125 volts at
a speed of 1,050 revolutions per minute. Each exciter
has sufficient capacity to excite the two generators and
is so located in the power house that it can be driven
from either generator. There are four step-up West-
inghouse transformers of 300 k.w. capacity each, of the
oilsinsulated, air-cooled type. These are three phase
transformers of a primary voltage of 440, while the
secondaries may be divided to deliver current at either
17,300 Or 34,000 volts.

The switch-board consists of five marble panels all
two inches thick ard 63 inches high, four of them being
24 inches and one 36 inches wide, mounted on an iron
frame. There is one exciter panel containing ammeters,
two 3-pole single brake switches, two voltmeters, plug
receptacles and pilot lJamps. There are three generator
panels, each containing one voltmeter, one ammeter,
one voltmeter plug receptacle, one 3-pole quick-brake
main swiich, two field plug switches, one rheostat,
synchronizer plugs and lamps and pilot lamp. The dis-
tribution panel contains two integrating watt-meters,
three quick-brake double pole double-throw main
switches, with interlocking device. From the gener-
ators and exciters all wires and cableslare rnn under

.og@ -
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the floor in conduits to the switchboard and from there
in same manner to the raising transformers. The
method of distribution will be better understood by re-
ferring to IFig. 5. The secondary wires lead from the
top of the transformers to the addition on the westerly
side of the power house where the high-tension switches
are arranged, by means of which the current is deliver-
ed to the transmission line. The high voltage current
is then conducted to the lightning arrester house about
25 feet west from the power house. This building con-
tains three lightning arrester units, each consisting of
six choke-coils in series with the line and 30 arresters
mounted on a marble slab.

THE FOLE LINE.

From the lightning arrester house the current is de-
livered on to the transmission line, consisting of three
medium copper wires No. 2 B, & S. gauge, arranged in
in the form of an equilateral triungle, one wire being
mounted at the top of the pole and the other two on a
cross-arm of 3x4 Oregon pine. Eucalyptus pins, boiled

plete equipment of lightaing arresters, high-tension
fuse switches, step-down transformers, ete.  Views of
the interiors of the Visalia and Tulare sub-stations are
shown in Figs. 8and g. The primaries of the step-down
transformers are arranged with the coils divided in the
centre for parallel or series connection, the same as the
step-up transtormers, for 15,000 or 30,000 volts, allow-
ance being made for line drop. The secondaries have
ten leads brought out, with terminal blocks, giving a
range of from 1,930 to 2,280 volts, which is a valuable
feature and has proven to be very satisfactory and use-
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F1G. 3.—GRoOUND PLAN OF MoOuNT WiiTNEY POWER Housk.

in oil, are used to support the 7-inch tripple-petticoated
glass insulators, which in turn support the transmission
wires. The cross-arms are bolted to the poles and
have a bolt through the ends to prevent splitting as
well as to hold the pins in the arms. The top pin is se-
cured by two nails driven through the iron band which
is used to prevent the top of the pole from splitting.

About twenty-one miles from the power house the
line is branched, one line going to Porterville, 21 miles
distant, and the other via Visalia to Tulare, 20 miles
distant. From the junction point to Visalia the wire is
reduced in size to No. 5 B.& S. gauge and from
Visalia to Tulare it is reduced to No. 6 B. & S. gauge.
The total length of the line is 62 miles.

The*poles are 26 fect long, 5x5 at the top and gxg at
the bottom. For road crossings and in the towns their
length is increased to 35 and 4o feet. The pole line is
equipped with six pine cross-arms, 30 inches below the
power circuit, for telephone purposes.

THE SUB-STATIONS.

Sub-stations have been established at Visalia, Tulare,

Exeter, Lindsay and Porterville, *each baving a com.

ful, affording a ready means of changing the sccondar.
voltage to meet the requirements caused by changes in
the proportions in the loads at the various sub-stations
The transformers are of the Westinghouse oil-insulated,
air-cooled type, in units of 50 kilowatts and 73
kilowatts, transforming from three-phase to two-phase,
two transformers therefore constituting a ‘‘bank.”
The distribution of the light and power is at 2,000
volts, two-phase current.

The Visalia sub-station contains a jo-light arc
machine for street lighting, driven by a 20 horse power
induction motor, the incandescent lighting system being
supplied direct from the 2,000 volt distribution and pole
transformers to 104-volt secondaries. About 1350
horse power is used from this station for lighting and a
similar amount for operating induction motors for power
purposes. In the Tulare station are two transformers
of 75 k. w. cach, and about 30 horse power is furnished
to operate the water works and about jo horse power
for the local incandescent lighting system. The Lind-
say station contains four transformers of 75 h. p. each,
and turnishes 200 horse power for lighting and for
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operating pumping plants for irrigation, clectric power
having superseded steam and oil engines for driving the
centrifugal pumps.  The experience with the motors is
snid to have been satisfactory that many new installations
are being contracted for. About 110 horse power is
furnished by the Porterville station, in which there are
installed tour transformers ot 50 k. w. each, also choke-
coils und lightning arresters, the same as at the power
fiouse. [ the IExeter station there are two trans-
formers ot 30 h. p. cach,

The company has fixed the rate for current at
$30 per horse power per year, delivered to the step-
down transformers of the customer on his premises,

ation for the service cxpected from them. The life of
the lamp, too, is a consideration that is given much
weight, the tendency being to place stress on censider-
able length of life, w:lhout regard to cconomy of opera-
tion.

When it is necessary to push house-to-house lighting
on meter rates to oblain a paying station load and a suf-
ficient return from a line, there is encountered a large
class of patrons who arce not able to use electric lighting
in their homes unless it can compete clusely with gas.
The convenience of the electric light is conceded, but the
persons to whom reference is made are not in position
to pay for it.  This class of business is desirable where
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measurement by wattmeter at transformer primaries.

The interesting leatures of the above plant are the
high head used, the method of mounting the water
wheel, armature and fly-wheel on a single set of bear-
ings, and the fact that it is the first large electric trans-
mission plant to be equipped with ellipsoidal water
wheels.  The means adopted for throwing a spare
transformer into service in the event of cither of the
raising transformers at the power house becoming dis-
abled is also a unique feature.

The entire electrical equipment of the Mount Whit-
ney transmission plant was furnished and installed by
the Westinghouse Electric & Manufacturing Company,
of Pittsburg, Pa.

USE OF LOW CANDLE-POWER INCANDES-
CENT LAMPS.
W, M. S1ing, i Western Electrcian,

Tws article has 1o do with some of the minor econ-
omies that should be considered by those operating
plants which do house-to-house lighting.  Abroad it is
customary to use for such lighting lamps of 8 or 10
candles, while in this country the usual practice leads
to placing candles or even higher illuminating powers
indiscriminately on all citcuits without proper consider-

(.»\\m‘u WIRING ScHEME, SHOWIAG METHOD OF THROWING SPARE TRANSFORMER ON TO EITHER LEG OF TRANSFORMER.

the houses are near together and a sufficiently large
number of patrons among them can be secured.

The average station manager pays too little attention
to the satisfaction which his service is giving the small
consumers ; he is satisfied when the house is wired and
the lamps are in place and the voltage well main-
tained. Then, again, a 16 or 23-candle lamp requires
more energy to operate it, and the position is thought-

] JUSESESESISNS M. SENNEN. " W

LG, 0.- CONNECTIONS OF tUHs STEP-UP TRANSFORMERS.

b b"‘w,‘ & é o
33 NN o et
; IR F
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lessly taken that such lamps will yield larger monthly
bills. On the part of the patron, however, after the
novelty of the service has worn off, in the course of a
few months, the amount of the lighting bill becomes of
more consequence than the convenience of the service.
Gradually a lamp is dispensed with in the hall, and
others where least needed, and then, one lamp after
agother being replaced with oil or gas, the patronage of
electric lighting is finally lost.
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This small house-to-house business can be made to
pay and will succeed if the management is sufficiently
enterpriving. At the very outset, however, it must be
conceded that the electric light bill must not greatly
exceed an equivalent gas bill.  The second concession
must be that the patron’s house shall be well lighted.
In order to accomplish this, small light units are to be
used operated at a high efficiency. In a small hall, tor
instance, a four candle-power lamp will yield sufficient
illumination, and its maintenance will prove such a
small item that patrons will keep lights of this size
continuously hghted. Similarly, such small lamps can
be used in closets, the cellar, and many places where
but little light is needed. In this way the halls and
passageways about the house will be well lighted and
cheerful instead of dark and forbidding, as is usually
the case in an electrically lighted house.

But it is especially in the living rooms that attention
should he given to the size of the light unit. Here, too,
the question of the quality of the light is of as great
importance as its intensity. In many cases a 16-candle
low-efliciency lamp is used, which proves a poor and an

F1G. 7.—Power Housg, POLE LINE AND PORTION OF FLUME.

expensive light for reading from the fact that it yields a
very yellow light. Then, too, in chandeliers, two or
three 16-candle lamps are often used where equally
good diffusion of the light and sufficiently intense illum-
ination could be obtained by replacing these lamps with
others of eight or ten candles.

Coming to the main question at issue, economy and
satisfactory service are secured for the patron by oper-
ating the lamps at a high efficiency. In spite of all that
has been wtitten on the subject, buyers of incandescent
lamps still insist on great length of life. Though
desirable in itself, in the present state of the art it
should not be insisted upon.

An extreme case will be taken as an illustration.  For
reading purposes a 16 candle power light source is re-
quired. This admits of sufficiently intense illumiaation
for comtortable reading at a distance of 7 or 8 feet.
Bearing in mind that lamp-makers are obliged to gauge
their product to a low efficiency standard to meet the
demand for long life, the lamp in question will be con-

sidered to be operated at a much higher efficiency than.

its rating, which, it must be remembered, is in a sense
arbitrary ; and in this way one secures the desired white-
ness of light and effects a great economy in its operation.
By using a nominal 8 candle-power lamp at 50 volts on

the citcuit in question and cperating it at a h.gler volt-
age there ru ults @

Volts,  Watts,
Lamp burning n: 8 candles requires... ... 50 28
Lamp burning at 13 candles sequires. .. .. 55 34
Lamp burning at 15.5 candies requires, .. 56 Jv

If this lamp has replaced a nominal 16 candle power

FiG, 8.—INTRRIOR OF VISALIA SUR-STATION,

one at 55 watts, when it is operated at 335 volts and
yielding 13 candles of white light it will prove as effective
as the displaced yellow lighting. In point of economy
the lighting is now dJone for 62 per cent. of the usual
cost, or 23 watt hours are saved each hour it is in use.
Taking the by-no-means uncommon meter charge of
o.02 cent for the watt hour, this saving for cuach hour
amounts to 0.46 cent. At a cost of 20 cents for lamp
renewals the cost of the lamp would be saved in 44
hours of use. I* is well known that lamps operated at
a high temperature will blacken quickly and rapidly lose
in candle power. This is especially true of a black
filament ; but if a well flashed lamp of low emissivity
and bright gray color of the filament is selected, thus
operating it will give a useful life ~{ 1t least 300 hours,
though the writer has had some la.ips to show a recor.d
of 500 to 8oo useful lamp hours, when operated at this
excess in pressure, before showing too great candie
power drop.

Taking 3co hours, however, as the basis for renew.ils,
the saving will pay for the renewal and Jeuve a balance
of $1.15 and for better light service. But it is possible

F16. 9.—INTERIOR OF PORTION OF LINDSAY SUB-STATION.

te operate the lamp at 36 volts, thus getting the full 16
candle power equivalent, the cost in this case being
about 65 per cent. ~f the normal 16 candle power lamp.

This matter is or  which calls for the exercise of in-
telligent care ~n the part of the manager ot the plant.
Some makesol mps would not give good results under
this treatment. It is emphasized that the filament must
be well flashed and have a bright gray and polished ap-
pearance, and the exhaustion of the bulb must be
thorough.
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Recixt events in the Ontario Legis-
A iy, |~ lature have been fraught with more

than usual interest for the electrical
fraternity, inasmuch as several amendments to the
Conmee Bill, passed at the session of 18g9, were pro-
posed. Some ot the amendments were desirable, name-
ly, those intended to improve the working of the Bill;
some others, which changed in important respects
the principles of the Bill, were objectionable. The
Legislative Committee of the Canadian Llectrical As-
sociation therefore felt called upon to take action to
prevent the possible destruction of the usefulness of
the Act, while, at the same time, it was prepared to aid
in making the Act more workable. The Conmee Bill was
attacked or affected from several directions, first, the
Graham Bill ; second, Mr. ]J. J. Foy's Bill; third, Dr.
Bridgeland's Bill; and fourth, Mr. Lumsden’s Bill. From
the outset it was evident that the principal Bill was
the Graham Bill, which contained some favorable and
some unfavorable features. No purposg would be
served by going into the details of the various clauses
which would have affected the principles of the Conmee
Bill; suffice to say that the objectionable features of
the Bill were successfully opposed by the LlLegislative
Committee, while, at the same time, the Committee
supported other features of the Bill. The final out-
come was the adoption of the following amendments,
namely, to give municipalities the option of making the
principal and interest of their debentures payable in
equal angual instalments, as well as of making the
debentures payable by means of a sinking fund, as in
the original bill ; to allow municipalities three months,
instead of one, tu withdrdw from their offef or reject
an award for the taking over of a plant; to make it
optional for a municipality and a company to agree on
a single arbitrator other than the official arbitrator.
These amendments, it is admitted, will improve the
workableness of, and facilitate procedure under, the
Conmee Bill. The provision to allow municipalities
three month’s time to reject their offer or an award
will place corporations in a position to submit the
question to a vote of the municipal electors. Mr. Foy's
Bill proposed to exempt the city of Toronto froin the
operations of the Conmee Bill. This measure was de-
feated in the Municipal Committee. The object of Dr.
Bridgeland's Bill was to give authority to municipalities
which develop water powers to dispose of surplus
current for furnishing power. This was in part op-
posed by the Legislative Committee. The Legislature
finally accepted Dr. Bridgeland's Bill, with some modifi-
cations. Thedesign of Mr. Lumsdem’s Bill was to repeal
the Conmee Act, but its reception was not favorable, a
second reading being unanimously refused in the House.

Reverting to the Conmee Bill, the feeling of the mem-
bers of the House scemed 10 be that the legislation had
not been given a fair trial, .ad that 1t would be un-
reasonable to alter the vital principles of the Bill until
this had been done. It is a matter of congratulation
that the Legisiature has again approved, with practical
unanimity, of the justice and fairness, both to munici-
palities and companies, of the principles of the Conmee
Bifl. The opposition cncountered can scarcely be con-
sidered as antagonistic, inasmuch as the author of the
Graham bill pronounced himself to be in sympathy with
the Teading principles involved in the Conmee Act. He
frankly stated that the object of his Bill was to improve
the working of the Conmee Bill and to make certain
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parts of it moreclear. Nor can it be said that the mem-
bers of municipal corporations are generally opposed
to the measure. The municipal authorities apparently
believed that its operation could be improved, but they did
not seek to oppose the Bill itself. It is possible that in
the future experience may suggest further amendments
which may be made with advantage to all concerned.
It might be pointed out that it is manifestly in the
interests of electric lighting companies, not to place
obstacles 1n the path of the Conmee Bill, but as far
as possible to assist in facilitating its proper working,
for, while the valuation clauses of the Bill will give the
companies merely the barest actual value for their
plant, and that without profits, yet, in the event
of a municipality purchasing, that is better for the
companies than leaving their property exposed,
as under the former Jaw, to ruin without com-
pensation.  Municipalities are not showing an-
tagonism to the Conmee Bill, and nothing can be ac-
complished by companies pursuing a policy of an-
tagonism to the municipalities. When a company
is approached by a municipality with a view to the
purchase of its plant, we believe it is advisable to deal
with the offer in a fair, business.like spirit, and to
throw no technical obstacles in the way of an amicable
and equitable arrangement.

The electric lighting interests of the province are deeply
indebted to the Canadian Electrical Association for the
attention it has given to the legislation in question.
The Legislative Committee has now become an im-
portant section of the Association. Although the work

¢ of this committee has been accomplished within two
years, yet in this brief period legislation has been
enacted which, while it does no injustice to municipali-
ties, prevents the property of lighting companies from
being exposed to confiscation. The benefits of the
efforts of the Association do not accrue to its members
only, but every lighting company in the provinze is

" placed under its protection. The Association is, there-
fore, deserving of hearty support.

In 1Ts application to mining purposes
electricity enters upon perhaps the
most exacting and variedfield which it
is possible to conceive of, as all classes of transporta-
tion and haulage make their very exacting demands,
and the applications to lighting, power for fans, drills,
compressors, pumps, cutters, etc., are certainly wide
cnough to provide scope for all classes of apparatus.
If, then, in this comprchensive field of application there
still remain a few demands which electricity does not
fill in an entirely satisfactory way at present, the reason
will probably be found in the fact that these applications
have been somewhat neglected by an art which has had
such tremendous fields open to it in other directions.
However, the fact remains that within a few years
nearly every application of power to mining work has
been successfully met by electric power, and a review
of the situation at the present should prove to be both
interesting and instructive.

Blectricity in
Mining.

The ficld invaded by clectric power had been held, up
till its advent, by steam and compressed air. The
steam enginc being a prime mover, still holds its place
for dcveloping the power, and must of nccessity con-
tinue to do so unless superseded in certain cases by water
wheels or gas engines, but in thé transmission, distri-

bution and application of the power developed by the
prime mover, the steam, compressed air, and electricity
are directly comparable.  Steam distribution will
obviously only be used where steam is the prime mover,
while in the case of water power or gas the distribution
will be by means of air or electricity. The question of
gas engines for power generation in certain localities
where the cost of coal is excessive is receiving atten-
tion, owing to the better heat efliciency of the gas engine
and the value of the by-products of the gas manutac-
ture. But in most mines economy is not the first
consideration. Even in this case, however, the obvious
advantages of electricity will render its use for lighting
almost imperative.

The power demands for mining purposes may be
generally grouped in four divisions, lighting, traction
and haulage, power for fans, pumps, etc., and for drills
and cutters. So far as lighting is concerned, no ques-
tion can arise as to the superior advantages of electric-
ity, its flexibility, safety in gassy mines, coolness, and
freedom from flame and simplicity of transmission
rendering it incomparably better than any other form of
illuminant. With regard to traction and haulage, its
only rivals are that ancient motor, the mule and cable
traction, The first will probably always find a place in
the workings in the vicinity of the faces being operated
upon, while the rope and clectric traction compete for
the haulage of trains in the tunnels and outer works.
Without dealing in detail with the advantages of electric
over rope haulage, it may be pointed out that in the
modern mine the former is almost exclusively occupying
the field, except in cases where excessive grades render
cable traction a necessity, and even in these cases
electric motors are available for driving the cable
drums. It isin its application to the general power
demands for pumps, fans, hoisting, etc., that the
flexibility and readiness of application of electric power
becomes overwhelmingly apparent, allowing as it does
the establishment of motors in out of the way places,
and permitting its use for temporary demands without
excessive installation costs, and also the ability to
manipulate the apparatus from a Jistance is often of
great value. No better illustration of the use of electric
power for these purposes can be had than that afforded
by an inspection of the camp at Rossland, where power
is supplied from a distance of thirty-one miles by the
West Kootenay Power and Light Company, and ap-
plied by means of about three thousand horse power in
motors to the mines in the vicinity. Among the most
striking applications in this camp is that for hoisting.
Se seral hoists arc in operation, the largest being driven
by a three hundred horse power motor, raising ore from
a 750 foot level. The motor is a three phase induction
machine, directly connected to a double drum haist
capable of raising cight tons at a speed of 700 feet per
minute. In connection with the samc mine a com-
presser is driven by . 400 h.p. three phase synchronous
motor. In other mines in Rossland similar but smaller
machinery is used for the same and many other pur-
poses, and the regulation on the lighting circuits is
remarkably good when the cffect is considered of so
large a motor load with such variable demands as
hoisting at the end of a thirty-onc mile transmission
line.

It is in the use of electricity for the operation of
drills, coal cutters, etc., that questions may arisc as to
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its value as compared with other powers. So far as the
transmission is concerned, it still retains its superiority,
and also as regards its flexibility and general simplicity,
but, although in clectric drills great advances have been
made since their first application, the air drill still holds
its own. It should be remembered, however, that not
all of the favor with which the air drill is regarded is
due to its superiority as a mechanism, but to the per-
sonal consideration that the exhaust from the drills
furnishes fresh air to the workings, which it is practic-
ally impossible to obtain in such places by the general
ventilating system. Further than this, consideration
must be paid to the conservatism of the miner who is
used to the vagaries of the air drill and who does not
generally relish the acquiring of any tresh knowledge of
newer apparatus, especially when it does not add to his
comfort under conditions which are trying at the best.
The clectric drills in use may be divided into rotary and
reciprocating types. The first, by reason of the direct
application of motors, appears to present fewer difficul-
ties in construction, while the latter, in attempting to
imitate the percussion drill by the direct attraction of
solenoids, introduce trcuble of its own which it may be
safely said have not been overcome up to the present.
Again, the more successful of the latter class require
the use of special electrical generators giving suitable
current wives which cannot be used for the general
power distribution. 1t short, the drilling appears to be
largely in the hands of the air drill at the present time,
in spite of many attempts to displace it, and in view of
past experience the outlook is not at present very hopeful
for electric drilling. As regards coal cutters, which are
of considerabie variely, clectricity, owing to its flexi-
bility and simplicity, can be very readily applied with
success, and failures of the cutting apparatus, which
have been pretty trequent in the past, cannot be laid to
its charge. Several successful types of electrically
driven cotters are at present in the market, and as one
machine with two operators will displace from twenty
to thirty men on the coal face, these will inevitably be
more generally applied. The chief objection which is
made to the use of cutters is due to the fact that, with
the mcthods of laying out the coal faces which are
adopted tor hand cutting, machine cutting brings down
the coal in such quantities that it cannot be carried
away quickly cnough, thus limiting the possible output
of the machiae.

The most desirable system of yeneration and distri-
bution of electricity will obviously be one which will
lend itself best to the general requirements. and as it
may not be possible to meet cach of the separate
demands in the best manner with one system, a com-
promise may have to be made, giving first consideration
to the most important.  For flexibility, an alternating
systear will appeal 1o the enginecer in most cases, and
owing to improvements in motors operated on this
system, every requiremient for mining work can be met
with the exception of traction and some forms of drills.
At the present direct current haulage holds the field,
chicfly because the alternating motor has not been
designed to meet the conditions imposed by mining
traction, and also because the phased currents adopted
require a deuble trolley line, which in the narrow and
tow tunnels would be prohibited, from its complication
and danger.  The Intter appears to be the greater diffi-
culty, as the application of alternating current motors
to traction purposes appears to be solved for surface

tramways, and the special application to mining work
should present no insuperable dificulties. In many
cases a direct current plant and distribution (which will
be suitable for all purposes) can be used where the dis-
tances are not great and where no motors are to be
located in gassy parts of the mines, but in general the
low distribution voltage imposed by mining work heav-
ily handicaps the direct current. In any case, for all
mining purposes, except traction, the alternating current
motor is more simple and reliable than the direct cur-
rent, chiefly owing to the fact that no commutator is
required which may flash, become dirty and require
cleaning, which no mining motor ever gets. It appears
probable that the alternating current systems will pre-
vail finally for all purposes, but at the present a com-
pusite plant giving alternating and direct currents
appears to be necessary if electric traction be required.
This, however, is not so complicated as it looks, for
with double current gencrators in the station either
direct or alternating current can be had without com-
plicating the plant. As regards the distribution of
power, owing to the adverse conditions which prevail
in mining work underground, a potential of more than 270
volts is not advisable on trolley wires which are within
possible reach or on motors and other appliances which
areto be handled. Owing to the dampness and presence
of destructive minerals in the water, which is generally
in evidence, insulations are rapidly corroded unless
thoroughly protected, and it appears advisable in many
cases to adopt bare wires thoroughly insulated from
ground and each other by non-corrodable supports for
the low voltage wiring, and armoured cables laid in dry
places and out of reach for the transmission lines. The®
use of iron piping through which the cables can be
drawn is usual in shafts and places where injury might
occur through falling materials. In gassy mines safety
cables are sometimes used which are designed so that
the circuit is opened at the switchboard in case the
cable is cut by falling rocks, so that no arc is formed in
the mine. These generally require some form of
supplementary circuit, which is objectionable, and it
appcears that ordinary concentric cables should meet the

conditions of safety when it is considered that it is
almost impossible to cut one of these without short-
circuiting the cable, which would open the circuit-
breaker in the station. In gassy mines, of course, gas
tight or oil switches are used, and machines with com-
mutators present more elements of danger than those
without.

Summing up the advantages and disadvantages of
electricity, steam and air, it may be said that steam dis-
tribution and utilization is expensive to install and
maintain, is ineflicient by reason of radiation and con-
densation, requires provision to be made for exhaust
steam, heats up the minge, and rots the timbering.  Air
transmission and utilization of power is greatly superior
to steam, and is generally used, but pipe lincs are ex-
pensive to install, their deterioration is great, and thers
is not the requisite flexibility to meet the temporary
character of the installations in the workings.  Further,
both of the above systems must be supplemented by an
clectric lighting plant.  Electricity for mining purposes
possesses in a remarkable degree the necessary flexibil-
iy and adaptability to meet the conditions. Main-
tenance is small, the attendance required is slight, and
the same plant is used for the lighting as for the power
requirements. The drill situation, however, is not
altogether satistactory, but the time for development of
that particular appliction has been short, and there is
good reason to think that the advantages of electric
power for all purposes will soon improve that applica-
tion and make it thoroughly satistactory.
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R. JULES BOURBONNIERE.

Tue features of Mr. Jules Bourbonniere, manager
and secretary of the Imperial Electric Light Company
of Montreal, are portrayed on this page. Mr. Bour-
bouniere graduated with distirction from the Catholic
Commercial Academy in Montreal in the year 1884, and
immediately thereafter engaged as bookkeeper with the
firm of Mailloux & Barsalou, wholesale hardware, Mon-
treal, which position he occupied for four years. He
then became manager, for two years, of Alfred
Truteau's biscuit factory, and atter spending two years
as secretary-treasurer of the Farnham Beet Root Sugar
Company (Baren Seillieres) at Farnham, Que., under-
took the management of Israel Charbonneau's sash and
door factory at Mile End, a suburb of Montreal.

In May, 1894, Mr. Bourbonniere entered the services
of the St. Jean Baptiste Electric Company, of Montreal,
as chief accountant and secretary.- When the St. Jean
Baptiste Electric Company was re-organized, in De-
cember, 18935, he was entrusted with the dual tunctions
of manager and secretary of the new organization,

MR. JuLes BOURBONNIERE.

called the Imperial Electric Light Company, which
position he still retains. The above company, judging
by its annual dividends, is prospering financially, and
claims to have a monopoly of commercial lighting in
Eastern Montreal. Mr. Bourbonniere is only 31 years of
age. Heis married, and has a family of three future
electricians.

It is whispered that Mr. Bourbonniere has been
offered the management of a large water power plant.
We shall be pleased to learn of his continued success.

NEW INCANDESCENT LAMP.

Enisox has brought out a new incandescent clectric
lamp for high tension currents. It is made of a mix-
ture of rare earths in a porous form, with carbon dust.
The current, under the high pressure, leaps from particle
to particle of the carbon dust. The earth used is
thoria or zirconia, and the whole is dipped in a solu-
tion of acctate of thoria, so as to make a coating which
shall incandesce brightly when the whole filament is
brought to a high tempcrature by the action of the
current. He also makes filaments by impregnating a
thread of cotton wool, carbonising it, and then thicken
ing the coating of oxide onit, .

COST OF ELECTRICITY IN BUILDINGS.

IT is generally assumed that clectricity can be sup-
plied to buildings more cheaply than it can be generated
by isolated plants, but that this is not always the case
is shown, says the Engineering Maguzine, in a carefully
prepared paper read before the American Institute of
Electrical Engineers by Mr. Percival R. Moses.

Mr. Moses has collected -information from more than
a hundred buildings of various sizes and types, and
from these he has selected those from which the infor-
mation was furnished with such a degree of detail as to
render the conclusions reliable. The buildings selected
include hotels, office buildings, loft buildings, depart-
ment stores, and apartment houses, all in the city of
New York, and since liberal access to the books of the
establishments was permitted the data are of much
interest.

In the investigation ot the buildings the hourly varia-
tions in the demand for light and power were plotted in
the form of curves, and in each case a proportional allow-
ance made for depreciation, interest, and other fixed
charges. A typical building was taken in each case,
and as these cases include actual records of the cost of
supplying the same buildings, under the same condi-
tions, with electricity, both from their own isolated
plants and by the central station, it certainly appears as
if the comparisons have been made upon a fair basis.

In considering the isolated plant it must be remem-
bered that in nearly, if not ali, such buildings a steam
power plant must be maintained in any case, or at least
steam must be used for heating, and if the steam power
does not provide sufficient exhaust steam to warm the
building, live steam must be used. The installation of
an isolated electrical plant is therefore only a partial
increase ip operating expense, in such cases, and not so
great as it would be if the entire power plant had to be
placed solely for the operation of the electric machinery.

We give here only the conclusions which Mr. Moses
draws from each building considered by him, and the
full data in each case will be found in his original paper.
Taking a table which Mr. Moses has prepared for
buildings using approximately from 825,000 kilowatt-
hours per annum down to 40,000 kilowatt-hours, he
shows that the costs per kilowatt-hour for isolated
plants are as follows :

Large Hotel oovvnneniiinne oo, 1.66 cents
Small Hotel........oooiiiiiiiiaanni. 2033
APATTNENS L oiet i viiiriiiianninneneans 350
Department S1OMC e nannrnnennnernnen Seve 2835 ¢
Small StorC. i i iiiii it i e 3.10
Large Office Building............0... 0. 337
Small Office Building... ... c.voivvainn, 5.06
Loft Building......cvociiiinniiiinnne. 200 ¢

When it is understood that the charges by the central
station company, taken from the published reports, are,
on an average, 10.6 cents per kilowatt-hour, and that
the cost of production is about half this, it appears that
under existing conditions in New York the private con-
sumer can gencrate clectricity  at about the same cost,
or even less cost than the central company, and that
there is a_manifest economy in the installation of the
isolated clectric plant.

The Lachine Rapids Hydraulic and Land Co. has within the
last three months installed four gencrators fron the works of the
Canadian General Electeic Ca., Poterboro.  These will increase
the capacity of the plant by 3,000 h. p. The Lachme Company
have recently made some chauges m the ncthod of driving the
cxcuers at the power house, they now being driven by mdcpcnd
ent wheels.
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THE GAS ENGINE VS. THE STEAM ENGINE.

A LEADING manufacturer of both gas and steam  engines holds
the opinion that a correct answer 1o the question, what is the
comparalive cost of operating a gas engine and a steam engine
of equal power, mvolves i special solution for cach individual
problem. He says: Considered solely as a machine for con-
verting the total coergy of the fuel into mechanical work, the
gas engine s far the more eflicient.  There are gas engines in
operation which trunsform over 2§ per cent. of the heat in the
fuel into useful work, while in the very best recorded performance
of the steam engine birely 14 per cent. of the energy in the coal
burned has been thus accounted for, and in the average steam
plant, not to exceed § per cent. There are many small plants,
consisting of common slide valve engines, with uneconomical
types of bailers, in which less than 2 per cent. of the energy of
the coal burned is converted into mechanical work. At the same
time it must be remembered that a given number of beat units
in the form of fuel suntable for usein a gas engine costs more
than an equal number in the shape of coal or other ordinary fuel
suitable for burning in a common boiler furnace. As a general
proposition it may be assumed that ina plant which operates
conttauously the atem of fuel alone will be somewhat greater for
the gas engine than for an improved type of modern steiam
engine, except possibly in the case of an engine running on pro-
ducer igas.  When the service is of an intermilient nature, or the

THE VOLTA STORAGE BATTERY.

Tg following description of the Volta storage battery is found
in the prospectas of the Voita Electric Storage Company, of Hamil.
ton, an illustration of whose works is presented herewith ;

The problem of intercepting and retaining clectrical energy ix
receiving Vs Jatest and fullest development in the adaptation of
the original pile of Volta to the purpose of stornge. Of course,
the suggestion carries with it the necessity of upsetting and rear-
ranging our ideas of storage battery coustruction. The excess
of sulphuric acid electrolyte must go, but with it goes unneces-
sary weight, and one of the greatest intucements to sulphating
that any cell arrangement can ofter to the lead plates or grids,
The containing sell must go, but with it goes also weight and
space.  The knowledge that a single plate may be an clement
must come, but with it comes the greatest possible compuctness,
and also an unlimited flexibility of application to all purposes for
which electricat energy can be applied. The facility with which this
metallic plate construction of Volta lends itself to the necessary
variations required for the purpose of storage is remarkable. In
facy, it largely consists in the constructing of the reservoir.  The
porous lead as applied is the analogue of the zinc, and the lead
plate that of the copper, or the conducting side of the disk. It
only remains, therefore, to increase the capacity of the porous
lead so as to’absorb ‘'more hydrogen, and 16 add the peroxide to
the face of the opposite side of the sheet lead, to enable it to ab-

Works o THE VOLTA ELECTRIC STORAGE CO., HaMiLTON, ONT.

power is required only for a comparatively short time each day,
this difference in favor of the steam engine becomes less, and
may cven become a balance in favor of the gas engine, for the
reason that in the gas engine plant there are no ¢ stand-by losses,’
e mdiation and leakage when standing idle under full steam
pressure, and coal burned in banking fires and raising steam.
With the gas engine the fuel expense starts and stops with the
engine.  But the fucl cost is only one item in the cost of produc-
ing pawer.  Onc must consider the value of the additional apace
and buildings required for a boiler plant 5 the cost of a stack;
depreciation, repairs and insurance ona boiler plant.  The gaus
engine has a field of its own which cannot be occupied by the
steun engine, and there is no immediate prospect of the gas
engine seriously encroaching on the legitimate ficld of the steam
cagine.

The Sherbrooke Gas and  Electric Co., Sherbrooke, Que., are
wcreaning their station capacity, and have placed an order with
the Royal Elecine Co., of Monteeal, for a 300 k.w. S.K.C. two
phase mductor 13 pe generator.

A umque blotter has been sent out beanng the comphments
of Messra, Sadler & Haworth, manufacturers of oak tanned
leather beling, Tornto and Montreal. The blotters are held
together by a celulod button beaning an astration of the U'mion
Jack, while the name of the firm s inscnbed ona fine sheet of
velluloid covering”the blotiers.,

sorb more oxygen ; and then to place between contiguous plates
a moisture-absorbing material of sufficient capacity to furnish the
clectrolyte  for producing the gases: and the thing is
accomplished.  Theoretically, therefore, we should expect to
find more clectrical energy per 100 Ibs. of weight carried, and
per cubic foot of space occupicd, in such a reservoir than in one
constructed on the plan of Plante and Faure, or in any other var-
iation of the two volt Plante type. )

An inspection of the accompanying illustrations will serve to
certify us that the theoretical presumption is well borne out by
facts. lu the first place, there is 10 containing cell used in this
high tension construction, whercas in the Plante there must be
onc containing cell for cvery two volt clement. This con-
taining cell, of course, must be greater than the mere super-
fices of the clement; and we also know that this space must
be filled with clectrolyte. This combination increases both
space and weight.  Again, in cach cell of the Plante type,
there must be two lead terminaly, carried well up above the
surface of the acid, taking up still further space. In the
high teasion pile, on the other hand, these are climinated ;
there being but two terminals cven should the potential of the pile
be carried to 100 or more volts.  In the illustration shown the nor-
mal potential is 23 volts, while there are but two terminals -onc
from the bottom plate, **the positive,™ and onc from the top plate,
*the negative.”  The path of the charging current is from the
positive up, dircetly through the pile to the ncgative.  This pile,
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with an energy capacity of too ampere hours, and 28 volts normal
potential, 15 contained in & space 11}y inches wide by 28 inches in
length and 11 inches in height, equal to a little more than two
cubic feet, for approximately tour h. p. hours of eneryy, and with
a weight of 240 lbs. total, or one h.p. for every 60 lbs, of weight
carricd.  Where piles are built in larger units, both weight and
spice are reduced still further.  Four such, piles oceupying a
space 28 inches wide by g4 inches loong and 11
inches high will furnish current for twelve 10
candle-power 110 volt lamps for 15 hours.
In other words, a space 28 inches wide and
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utitized.  They are just now moving into their new buldmg, from
which they expect to supply the Dominion of Canada and also do
alarge export business.

been filed for a company which
This

Articles of wcorporation hasve
purposes operating electric and steam  railways in Cuba.
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less than four feet long and 12 inches high =
will furnish sufficient room for holding a bat-
tery to light an ordinary building burning 12
lamps 5 nights of 3 hours each. The cost
also, in proportion to ordinary storage
plants, is very greatly reduced, such a plant
costing the user $240.

The accompanying plates show two curves,
Figz. 2 representing the drop in potential
of a single plate, or clement, of this size
during a discharge of 100 ampere hours, at a
7 ampere rate ; the second, Fig. 3, representing a curve for the
entire pile during the same discharge, showing a drop of 2 8/10
volts for the entire pile, or 2/10 per plate or element.  This cut
also shows the kinetic value of the pile in h. p. hours,

Among the noteworthy peculiarities of the high tension pile
first, the fact that cach plate is an element in itself, having a posi-
tive condition on one side of the plate and 2 negutive condition on

«=THE VOLTA STORAGE BATTERYV.

FiG. 1

the other sude, for the potential difference in a plate at full charge
of 2 2f10 volts from the surface of the positive active ma-
tenal 1o the surface of the negative active material.  When,
thercfore, in a well constructed pile the circuit is disconnected,
that is, the outside circuit unclosed, it is an impossibility to dis-
charge a single plate, because the points of potential difference are
separated by the metal plate, a solid septum through which the
necessary translation of ions is impos.
sible.  When, however, the outside cir-
cuitis closed, then the potential differ-
ence is along the line of that circuit
from the positive terminal of the pile to
its negative, and the clectrical action
and molecular interchange is between
the opposite sides of adjacent plates.
Antoher peculiarity of this battery is
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company has a capital of $5,000,000, and une of the chefl pro-
woters is Sir William Van Horne.

H. Walker & Sons, of Walkerville, Ont., have given a contract
to the Michigan Electrical Co., of Detroit, for what is expected to
be the most elaborate sign on the American continent.  For the
purposes of the sign, a separate iron structure on the river front,
in rear of the offices of the firm, is being built.  Between 4,000
and 5,000 four-candle power incandescent lights will be used.
The letters will be clear, while colored lights will be shown 1 the
border. It is estimated that 100 h.p. will be required to eperate
the lights,

Aun exhibition will be made in the Art Museum within a week or
so of the result of work done by local students in the Interna.
tional Correspondence School of Scranton, Pa.  This exhibition
will be of special interest to local people, showing how far com-
paratively uncducited people may progress by improving spare
moments in the study of lines of work in which they desire to
perfect themselves.  The Correspondence Schools interested in
this exhibition have a remarkable following in this city, over Goo
persons beinyg enrolled as students here. The work covers almost
every line in which working people are interested.  An ambitious
young man who has been forced to slight  his common schoul
education, turns to the courses offered by these schools, and,
sclecting the one in which he is most interested, begins the study.
The plan of the courses pre-supposes only the ability to read and
write. The first work is elementary, and the progress is gradual
and possible only by becoming perfect in what has preceded.
The student goes through the course, and at such a time as he
completes the work receives a diploma, and the management of
the schools is also interested in securing for the graduate better
employment in keeping with his proficiency. The exbibition is
made in the Art Museum at the suggestion of the City Library

IIIIlIllllllllllllIIIIIINIII‘

that the fumes, which are an unavoid-
able and ncver failing attendant upon
the Plante type of battery, compelling
its installation in separate and specially
prepared apartaicats, aad oftea at
great expense, are cntirely absent, so
that 1t 13 practicable to sctaitup in a
machine shop, or cven a living room
without injurious resulls to person or
property. The value of this last feature
cannot be overestimated, and taken in connection with s great
compactness, its comparatively light weight and sty small cost,
it completes the list of desirable qualiues which go to make
up the perfect storage plant for the markets of the world.

The \ohta Electric Storage Co., Ltd., of Hamilton, Canada, are
ntroducing these battenies for all such uses as indicated above,
and for cvery other purpose for which eclect ic current can be
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Association. In conncction with the drawings, which will be
largely of mechanical and architectural designos, the ety hibrary
will have several shelves of books that ate uscful for reference
connection with the course given by the schools. It s hoped that
those purstng the studies may be interested i comige more
frequently 10 the library. Sprngfield Repubhican, March 20,

1900.
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COKE AS A STEAM FUEL.

Tug advantages of coke over coirlas a fuel for generating steam
were discussed at the Montreal meeting of the Cotton  Manufac-
turers* Association by Arthue C. Freeman, of Waltham, Mass,,
who offered the following suggestions as useful in learning its
management 2

(1), In building the fire, put tire coke on lightly and often, until
the fire is 7 or 8 mches thick ; an 8einch fire will make steam
much better than a heavier one.

(2). Iuis better not to disturb the top of a coke fire, therefore
when firing spread the fuel evealy, so asto keep the fire level.

{3). Shaking bars are very suitable for burning coke. and they
should be shaken frequently, I dead bars are used, a light
poker should be run under the fire frequently to keep clinkers from
clinging to the grate, and to keep them broken up. A poker is
better than a slice bar for this purpose, as it is lighter and more
easily handled.  The object is not to bar up the fire, but to detach
small pieces of chnker and prevent them from forming and running
together.,

(4). Itis advisable 1o keep water in the ash pit, or to introduce
a jet of steam.

In support of his position, Mr. Freeman presented the result of
a test made by the Mutual Boiler Insuriance Company of Boston
on the comparative evap.orative powers of coals and coke compar-
ed with the best soft coals.

FRICTION ON STEAM PACKINGS.

Berore the meeting of the American Society of Mech-
anical Engineers in December, 1899, Mr. C. H. Benja-
min, of Cleveland, Ohio, read a paper on the above sub-
ject, describing some experiments made at the Case
schoo! with several varieties of packings. He gives
four tables showing the results, which we reproduce, to-
gether with his comment and general conclusions.

Table 1 gives a summary of the results, showing the
average horse-power consumed by each packing box
at varying pressures, and, for purpose of comparison,
the power at 50 pounds pressure of steam. The friction
of the machine has been reducted.

Table 11 shows the effect of tightening the gland nuts
on the friction of the packing, and also the effect of oil-
ing the rod.

In most of the experiments detailed in Table I the nuts
were tightened with the fingers only, and then just en-
ough to prevent leakage, and no lubricant was used ex-
cept that incorporated in the packing itself. 'With some
of the dry rubber packings it was necessary to use oil
from the first. A good quality of cylinder oil was ap-
plied.

The effect of varying the stecam pressure is best shown
graphically, as in Tables 111 and IV, The numbersat
the ends of the lines correspond to numbers used in the
the other tables. The ordinates indicate the steam
pressures observed, while the abscissas represent the
horse-power cosnumed by cach box. The points where
these lines cut the line of 50 pounds pressure are those
used for comparison of the different packings. It will
be seen that the {riction varies with the pressure in ap-
proximately straight hne ratios in many of the cases.

GENERAL CONCLUSIONS.

1. That the softer rubber and graphite packings,
which are self-adjusting and self-lubricating, asin Nos.
2, 3» 7, §, and 11, consume less power than the harder
varicties. No. 17, the old braided flax style, gave very
good results.

2.3 That oiling the rod will reduce the friction with
any,/ packing.

3-  That there is almost no limit to the loss caused
by the injudicivus use of the monkey-wreach.

4. That the power loss varies almost directly with

the steam pressure in the harder varieties, while it is
approximately constant with the softer kinds.

The diameter of rod used—-two inches—would be
appropriate for engines of from 50 to 100 horse-power.
The piston speed was about 140 feet per minute in the
experiments, and the horse power varied from .036 to
.400 at 5o pounds steam pressure, with a safe average
for the softer class of packings of .07 horse-power.

At a piston speed of 600 feet per minute, the same
friction would give a loss of from .154 to 1.71 with a
working average of .30 horse-power, at a mean steam
pressure of 50 pounds.

TABLE L

4 88 | 5y
A 8e By | By
B.8 ”
0% = ted ;@Eg “ggg g Remarks on Leakage, ctc.
FIHEE A
28 |2 {838 | 2zl | =8l
H 22 091 oag Moderate leakage. |
2 g 40 +049 o4 Easily adjusted ; slight leakage.
3]s as .037 .036 Considerable leakage.
4 S 25 -159 176 Leaked badly.
s {s 28 09 o8t Qiling necessary ; leaked badly.
6 |s 23 .3 400 Moderate leakage.
7 'S a3 .oby Easily adjusted and no leakage
8 |s 25 . 8 o83 Very satisfactory ; slight leakage.
9 3 13 200 182 Moderate leakage.
1o 3 275 cere Excessive leakage.
u s 235 187 72 Moderate leakage.
12 s as .266 330 ‘" ‘.
13 ]s 23 162 230 No leakage; oiling neces<ary,
14 s E23 .176 .276 Moderate leakaje; ollmﬁ necessary.
1 s EY3 333 .25 Difficult to adjust ; no leakage.
1 s 28 .292 .210 Oiling necessary ; no leakage.
17 3 2 128 084 No leakage.
TABLE 11
Kind of | Horse-power consumed by each box, when pressure |Horse power before
Packing. was applied to Gland Nuts by a 7-inch wrench. *land after oiling rod.
[ 3 10 12 14 16 D Oiled
Pounds.] Pounds.] Pounds.] Pounds.{ Pounds.| Pound ry. g
1 120 .336
3 axen e vees [N “ees oss o
4 248 <393 <390 184 123
< PR . 22;
6 .34 430 3" 154
9 . .226 .238 .20 .230 .340 .:67 .0$,
8 .302 .500 .538 .$10 833 .93 .23
9 466 caee - . ' 663 .636
1 .40% 44 aver 454 176
12 .. .162 242 -3%9 454 434 122
13 . -3 -394 .582
18 . .56 1
16 e .37 860 l
17 . .198 277 .38 H
TABLE {I1.

VARYING STEAM PRSSSURE
SCALE 1 hlHam O3 WP,

TABLE V.
VARYING S$TEAM PRESSURE
DI RN P Y S TN Y

Mr. W. T. Steward, E.E., of Toronto, has furmshed the town
council of Woodstock, Ont., with a valuation of the clectric light
plant there, also an estimate of the cost of the installation of new
and up-to-date maclinery. The council coutemplate municipal
ownership and the remodelling of the plant.
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THE DEVELOPMENT OF INTERIOR CONDUIT.

A FRW years ago saw the advent of iron electrical conduit;
and while the welcome extended was not enthusinstic, yet the
superiority of the tube over the asphaltic paper raceway was so
manifest that electrical engineers soon came 10 demand such an
installation in all high class systems.  Since the old time tube,
whose part was purely one of insulution, we have advanced to the
tube the whole object of which is protection to the wire, insulation
being placed where it is most serviceable, viz., on the wire itsclf,

The mechanically strong raceway for clectrical conductors was
a gradual but rapid growth, progress in this branch of the elec-
trical field being forced by real necessity 3 st was found that pro-
tection to the wire from external mechamcal injury was required,
and along that line went development.  The conduit first in use
was composed of paper, which tube wss Iater placed on the mar-
ket encased in thin sheet brass,  This was a step consistent with
the purpose to which conduit was put. But brass proved inef-
tectual, and later a conduit was introduced which for a short time
acknowledged no superior ; this tube, called ¢ Armorite,” is yet
being used in large quantities, a few engineers prefersring a com-
bination of insulating and protecting qualities in the raceway. In
construction, ** Armorite ™ conduit is peculiar, a description of
which is as follows :  The lining is made from live kiln dried bass-
wood, cut with tongue and groove in two semi-cylindrical sec-
tions. These sections are then treated under pressure with a
product of petroleum, which operation causes the liquid to pene-
trate the pores of the wood, thus destroying the active properties
and excluding gases and moisture. The two sections of wood
are then placed together (over a mandrel), forming a complete
tube, and forced into a steel armor. The object in putiing the
wooden tube within the iron wm two sections 13 that the conduit
may easily bend to any angle without affecting the pipe or wood
lining. During the early days of the manufacture of this conduit,
the steel armor was a very light pipe ; but the electrical trade re-
quired a stronger tube, consequently the light armored type was
abandoned and a conduit manufactured embracing more rigidity
and strength.  This was accomplished by cutting the wood lining
for a heavier gauge pipe and encasing same in a tube of the
thickness and strength of theordinary form of commercial gas pipe.

Finally, crowning the efforts in this line, was the introduction
of * Loricated” conduit, a strong iron pipe, couated both on
wnternal and external surfaces with a glass-like non-fused enamel.
To this point has improvement in interior conduits advanced.
And, judging by the satisfaction evidenced wherever this
enameled tube has been installed, an improvement is not desired,
if, indeed, improvement is possible. It is claimed that the highest
class work and the most secure system of wiring is obtained by
the use of enameled iron armored conduit, and that ** Loricated "
conduit is installed in all the monster buildings erected to-day,
buildings on which are engineering marvels and which are as
nearly perfect as the science of the times can devise. Limiting
electrical energy to its proper.channel is now a problem solved ;
the wire'is carefully braided, the conductor then being drawn mto
a protecting raceway of enameled conduit, of the strength as
above explained.

The protectory capacity of the conduit may for convenience in
considering the subject be stated to be, firstly, in shielding the
wire from mechanical injury, which might be caused by external
agenaies ; secondly, in offering fireproof protection from the wire
which may become heated ; thirdly, in affording the installer with
a smooth interior to the raceway into which the wires may
readily be drawn without in any way tearing or otherwise injuring
the braiding of the wire. In encasing the wire withio an iron
tube of the thickness and strength of commercial gas pipe, we
have manifestly a sufficient protection to the wire from trowels,
hatchets, nails and the like, to njury from which articles the un-
protected wire would be subject at installation.  The rigid pipe at
no point on its surface offers an opening 10 a pointed tool, the
smooth rounding surface turning the force of the blow from any
instrument which might be directed towards the conduit.  In this
particular it is claimed to be in striking contrast with the flexible
iron conduit, which at each unit of its length is said 10 present a
crack or opening which will engage any point striking , allowing
danger to creep near the wire.

As to offering fireproof protection from any wire which may be.
come heated, this point needs no enlargement ; the fact is quite
evident. It is apparent that most perfect results must necessarily
be had in practice with the use of this superior type of enameled
conduit.

Onec of the essential features of a perfectly safe clectrical con-
duit is 2 smooth interior. This n:cquircd smoothness, the manu-

facturers claim, is found most perfectly in a rigid enameled tube,
as in tubes of other descriptions smooth and continuous surface is
sometimes sacrificed in obtaining flexible, insulating and other
unnecessary qualities,  Slight observation will show to what extent
a strip of steel or other metal wound in the form of a tube will
cause an uneven interior surface ; and to a slight extent the same
fault is experiencegl in tubes which are lined with spirally wound
paper, sheet rubber or other materials. A tube in the form of a
gas pipe perfectly cleaned from bures, scale and other imperfec-
tions (incident 1o pipe in the crude shape), the cleaned surface
then being specially treated and prepared and finally  enameled,
as in the manufacture of “Loricated ™ electrical conduit, furnishes
not only a safe installation for carrying electrical conductors, but
also gives—what may not be of prime necessity, but is an item of
importance in figuring cost—ease in construction and facility in
drawing i the wire.  Ina tube of such description there is no
buckling, no drawing away from the wall or straightening at the
bends during installation, no splintering or loosening of a lining,
no openings allowing entrance of moisture or particles of cement
and like deteriorating agents to destroy the insullation of the
wire, no projecting burrs or slivers of iron to tear the insullation,
in short, no undesirable features ; and after the wire is run safety
is assured.

Messrs. Munderloh & Co., 61 St. Sulpice St., Montreal, Que.,
one of the leading electrical supply houses in Canada, advise us
that clectrical conduit has been a matter of serious  consideration
with them, and that they have found the trade call principally for
the enameled type of conduit, the * Loricated ™ conduit, a pro-
duct of the Safety-Armorite Conduit Company, Rankin Station,
Penna., being generally used in high class installations. As &
consequence, this is the only conduit they choose to handle. They
have made such arrangements with the manufacturers that their
stock is kept constantly replenished. They state that they hold
the conduit trade of Canada (which is constantly growing to
large proportions), and that they can lay electrical conduit down
in any part of the country at most liberal 1erms.

In arranging for jet condensation with engines of ordinary
dimensions, it is necessary to use considerable caution, says the
Amencan Machinst, as by reason of the short time required to
overflow there 1s danger of water backing up into the cylmder at
stopping, or slowing down, and in such a case a breakdown is
likely to occur on again starting ahead. ’

It is not always convenient to arrange the injection valve
within such range of the throttle that it can be at once closed on
slacking the speed, and even where it is so placed itis much
more satisfactory to provide against flooding in a way that allows
the valve to remain at normal opening, as the injection requires
some attention to properly readjust after being once changed.

The best all-round method of accomplishing the desired result
is to place a float in the conder sor, an aur cock bemg operated by
the lever whea water rises above a safety pomnt. This arrange-
ment relieves the engineer of all anxiety, lus only responsibility
being to sce that the apparatus is maiutained in proper repair
and working condition.

If a float cannot be used, a simple air cock, worked from near
the engine throttle, will be found the next best device, as by a
turn of the hand wheel at slowing down air enters the condenser
and holds the condensation water back without necessilating the
closing of the injection valve.

The class of engine known as ** high-pressure condensing,” in
which there is no vacuum under normal conditions—the exhaust
steam being simply discharged into a tank of feced water for the
purpose of heauny the latter -should be supplied with a float and
air cock, as on stopping the steam in cylinder on exhaust side of
piston 1s liable to condense, and in that case, unless proper pro-
vision has been made to prevent it the feed witter in tank  will
block up 1 the engine and possibly fracture the cylinder head
when steam is again turned on.

The use of a float in cither type of engine prevents flooding due
to the pumps failing to function properly.

Air-pump valves arc often found broken, iliof metal, or torn, if
of the soft rubber so often used, andin such cases the pump is
likely to fail to clear the condenser.

Forcign substances, waste, chips, cte., arc very often jammed
in the passages, and where the valves apen downward --hanging
~—held to their seats by springs, the stud nuts are liable to work
loose, letting the valves fall inlo the chamber below. For this
reason pumps should be designed with lifting valves only, in
which type the springs can be much lighter, and the scating is far

more sansfactory than where both the wenght of valve and
column of water must be balanced by the stiffucss of & wire coil.
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ZXAMINATION QUESTIONS,
W B WakiyaN, in The Tradesman
Clontinued from April iswe.)

49. Haw do you determine the capacity of a pump ?

A, Multiply the arca of the piston by the stroke (both in inches)
and by the number of strokes per minute.  Multiply the arca of
pistonerod by the fength of stroke, and by one-haif the number of
strokes per minute  Subtract this from the above, and the re-
mainder will be the capacity of the pump in cubic inches, assum.
ing it to be an ordinary steam pump.  Divide by 231, and the
result will be the number of United States gallons discharged by
the pump, provided there is no **slip * ; but the amount of water
actually delivered will be less than the above calculation calls for,
on account of the *“ «lip,” which varies with the kind of pump and
its condition.

50. When piping up a pump, which valve would you put next to the
boiler on the discharge pipe, and why 2

A. - The stop-valve should always be put nearest the boiler, in order
that the engineer tay shut off the pressure when necessary to examine
or repair the check valve.

st. What is a British Thermal Unit?

A, The amount of heat necessaty to taise the temperature of one
pound of water ane degree Fah.

52. The stioke of an engine is 45 inches and the cut-off takes place
at eight inches.  \What is the ratio of expansion ?

A, Siw

53. The initial pressure on a piston is 8o pounds, and the terminal pres-
suse is 20 pouneds, both absolute.  What is the satio of expansion ?

A, -Four

54. The initial pressure on the piston of an engine is 95 pounds and
the terminal pressure 7 pounds, both by the gauge.  \What is the ratio
of eapansion and how is it calculated ?

A.  This will depend upon the location, as the elevation above the
sea will affect the cesult.  In such cases it is customary to assume that
the engine is at sea level, and to take the atmospheric pressure at 15
ponnsds per square inch, which must be added to both the pressures
fiven, making them 110 and 22 respectively.  Dividing the former by
the latter shows that the ratio of expansion is five.

5. 1f the clearance is taken into account, how does it affect the
result ¢

A.- -l gives a lower rate, because the amount must be added to the
stroke and also to the point of cut off. It isnot taken into account when
calculating the ratio Ly pressures.

56. Give five reasons for pounding in steam engines ?

A Lost motion in the bearings, loose and worn piston rings, lack
of compression, insufficient depth of counterbore, and a piston that is
lo0se on the rod.

§7. What is Jap on a valve ?

A. - The amount that it laps over its potts,

3%, How many kinds of lap are there, and what are they ¢

A --Two; inside and outside. The former means the amount to-
wards the centre of valve, and the Jatter refers to the amount at the cnd
of .

59. What is meant by the lcad of a valve?

A. The amount that it is open when the engine is on a centre.

vo. What is a port on a steam enging ?

A A passage to admit steam to and exhaust it from a cylinder.

1 What ate the larger on a Corliss engine, the steam or the ex-
haust posts ?

A - The exhaust posts arc usually the larger, in order to allow the
steam to escape without unnecessary hack pressure,

62 Why arc feed water heaters used ?

A Inotder to save heat by heating the feed water with exhaust, or
waste steam, and to prevent unequal contraction of boiler plates duc 1o
feeding cold water, .

63. 1f you weie obhiged to feed cold water into a boi'er, how would
you have the feed pipe atranged ?

A. Surh a practice should be condemned on every convement
occasion, but i 1t must be resotted to temparantly, the feed pipe should
be continucd anto the body of water 1n the boiler, $0 as 1o avord dis.
charging it Jdirectly on to the plate<

64. Ghve four reasons for the falure of pumps to work ?

A. - Failure of the water supply ; leak in the suction pipe s valves
that do not scat properly 3 and a piston that 1s worn So that the water
slips by it

65. Give two reasons for the failure of injectors to deliver water
against pressure ?

A. ~If there is a leak in the suction pipe, air will enter and prevent
the delivery of water, alihough it way not prevent the water fiom
coming to the wjector,  If the water is so ot that it cannot condense
the steam, the injector will not work against pressure,

66, \Which is the heavier, a cubic foot of water at 40 degrees or a
cubic foot of water at 210 degrees Fah. ?

A.—The cubic foot of water at 40 degrees, because as heat 15 added
raising the temperature above 40 degrees, the water expands and conse-
quently becomes lighter.

67. A column of water is 60 feet high.
square inch is on the base of it ?

A.—The temperature will make some difference, butin all such
examples it 1s customary to assume that it is about 60 degrees, in which
case the pressure is found by multiplying the height by .434 and 60x.434
cquals 26 pounds,

68. What is heat ? .

A.-~Heat is a form of motion.

tlow much pressure per

69. The fly wheel on an engine is 6 feet in diameter and revolves 210
tmes per minute.  The main belt transmits power to a pulley on the
jack shaft that 1s 4 fect in diameter, What 1s the speed of jack shaft.

A.—Three hundied and fiftcen revolutions per minute. It is found by
multiplying the speed of the fly wheel by its diameter and dividing by
diamcter of pulley on jack shaft,

70. The fly wheel on an engine is 18 feet in diameter and revolves 65
limes per minute.  What is the speed of the main belt ?

A.—Three thousand six hundred and seventy-five feet. Itis found
by multiplying the diameter of wheel by 3.1416 and by the revolutions
per minute.  18x3.1416x65 cquals 3,675,

7t. Docs the cross head of an engine stop at cach end of its stroke ?

A.—Yes. Itisimpossible for the ditection of motion to be changed
so completely without first coming to a full stop.

72. How often would you blow dowa a boiler ?

A.—That will depend on the quality of the feed water, the hours run
per day and the rate of evaporation. In the case of a boiler worked to
its full capacity, running from twelve to twenty-four houts per day and
using a poor quality of water, it should be blown down oncein four
hours.

73. What is meant by the tensile strength of a boiler plate ?

A.—It means the fotce required to tear asunder a bar of it that is one
inch square.

WHEN A DYNAMO FAILS TO EXCITE.

IN the case of a self-exciting dynamo which refuses 1o build up,
a number of tests have to be made in order to locale the
““trouble,” and it is often necessary to make these in a burry, for
which rcason it is advisable to make them in the right order. A
list of these tests is given in a recent issue of the London Elec-
irical Engineer, and they are briefly as follows :  Make sure that
the brushes are on the right place on the commutator, and, of
course, sec that the brushes really touch.  Then sce that they are
set properly, relatively to onc another; that is, if there areseveral
sets of brushes see that the distances apart are equal ; should the
armature have a double winding, the brushes mwust, of course,
cover more than one conunutator strip at a time and must, there-
fore, be of the proper thickness to do so. Then start the machine
and run it atits proper speed; if this does not make it excite,
then find whether the shunt winding is really connected with the
brushes, and if it is, then try for ground leakage, which is
especially important in the case of a shunt machine, for if the
ficld is short circuited the dynamo will, of course, not excite at
all.  Then sce if there is a0t a break in the field winding, a fault
which is more likely to arise in shunt machines. In looking for
possible ground councctions it is, of course, desirable to discon.
nect the machine from the circuits, as one of the two faults may
he outside of the machine.  If allthis does not help, try changing
the shunt connzctions at the brushes, for if they have been con-
unccted wrong it is evident that the machine canaot excite tsclf ;
also sce to it that the ficld windings ire so conncecled that they
give the proper scquence of poles and are not both north or both
south poles. If there arce slight signs of a field it may help 1o
conucet the two halves of the shunt winding in paralle!, it that is
possible, as, for instance, if there are two coils to the magnetl ;




May, 1900

CANADIAN ELHEGTRICALD NEWS 88

this would increase the current in the field ;. but this, of course,
applies only to shunt and not to series wound machines, as in the
latter the parallel vonnection would reduce the ampere turns,
Also see to it that the shunt and series windings, if it is a com-
pound machine, are not opposing cach other, for in the latter case
the machine might run with a few lights but would lose its field as
the load is put on, If all this fails to locate the trouble, the
armature must be examined ; to find short circuited coils in the
armature excite the machine separately from some other source
and note which section becomes overheated. If this does not
locate the trouble, then run the machine separately excited at the
normal voltage and see if the armature has its normal output ; if it
has not and the machine is a new one, there is somcthing wrong
with the armature,  [f this also fitils to locate the difliculty the
case may be considered a fairly hopeless one, and an expert may
be called in.

CANADIAN ASSOCIATION CF STATIONARY
ENGINEERS.
ANNUAL BANQURT OF HAMILTON NO. 2.

The thirteenth annual banquet of Hamilton No. 2, C. A. S. E,,
was held at the Commercial Hotel, Hamilton, on Good Friday
Eve, April 13th. Besides alarge representation of local members,
anumber of visitors were present.  The guests from Toronto
included A. M. Wickens, Executive Secretary ; Charles Moseley,
ex-president Toronto No. 1; John Dixon, Toronto, No 18 ; John
Bain, William Bourne, Joseph Hughes, and W. G. Blackgrove.
Tue tables were tastefully decorated and an excellent menu was
served. The chair was occupied by past president R. Mackie,
while F. J. Sculthorpe acted as vice-chairman, The toasts were
responded to as follows :

« Canada Our Home,” Rev. J. H. Long; * Mayor and Corpora-
tion,”” Ald. Pettigrew, ex-Ald. Donaid; “*Manufacturers, * Messrs.
Lyman and Smith ; **Educational Interests,” J. S. Williams, C. R.
Fessenden, W, Davidson, and R. W. Geddcs, Boston, representa-
tive of the Scranton International School of Correspondence;
“The Executive Head,” Ald. Pettigrew, A. M, Wickens, Charles
Moseley, John Dixon ; *‘Sister Associations,” John Dixon and a
number of other visiting members from Toronto ; “ Our Host and
Hostess,” H. Maxey.

W. W. Barlow, Mr. Abbs, Dr. McLean and O. Penny contri.
buted vocal selections, T. Arthur presiding at the piano.

The local committee who arranged for the banquet were : R.
Mackie, chairman ; T. Chubb, J. Ironside, W. R. Cornish, F. J.
Sculthorpe, D. Hunter, T. Cook.

TRADE NOTES.

The Montreal Sireet Railway Company has placed an order
with the Royal Electric Company for five 30 h. p. railway motors
and controllers.

The Robb Engineering Co., Amherst, N.S., are building two
300 horse power tandem compound engines for the Demarara Elec-
tric Company, Georgetown, British Guiana.

The Waverly Gold Mines Co., of Waverly, N.S., has placed an
order with the Royal Electric Co., of Montreal, for three of their
direct current multipolar generators to light the Shubenacadie
and Waverly mines.

The Robb Engineering Co., Amherst, N.S., recently received
an order by cable from their English representatives, Messrs.
Dick, Kerr & Co., for two 250 horse power engincs for the
Grimsby & Clecthorpes Electric Tramways.

Railway Motor Engineering is a new course of instruction
offered by the International Correspondence Schools, Scranton,
Pa. The course was prepared and is being kept up to date by
Eugene C. Parham, superintendeat of the Nassau Division of the
Brooklin Rapid Transit. It is intended for operators and those
who wish to become operators of electrical machinery, and con-
tains practical instruction on the operation and maintenance of
electric cars and motors. A3 instruction is carried on by mail, it
affords a micans of acquiring valuable information without oblig-
ing students to lose time from work.

& The Canadian Association of Stationary Engincers, through
Mr. Carscallen, M.P.P., brought forward at the recent session of
the Ontario Legislature a bill providing fur the inspection of
boilers and the licensing of stationary engineers. A special com-
mittec was appointed to report on the bill.  This comnuttee, while
approving to some extent of the principle of the bill, decided to
take no action, but rccommendgd that steps be taken next year
to have a strict inspection of boilers in factorics,

TELEGRAPH «* TELEPHONE

CHEAPENING TELEPHONY.

Tuk greatest difficulties to be overcome in the engin-
cering of telephone systems are in connection with the

intricate network of wires required. From the house
ot every new subscriber two wires have to be taken to
the exchange, and every new wire considerably in-
creases the risk of breakdowns and short circuits.
English statistics show that the time of an averge con-
versation is only two and a half minutes, and that the
average number of calls is only eight per day. Assum-
ing, then, that the subscriber is at his instrument
twenty minutes a day making calls, and twenty minutes
a day answering them, it follows that his wires are only
used for forty minutes out of the fifteen hours which is
the general duration of the daily service. The average
load on telephone wires is, therefore, only about 5 per
cent. of their full carrying capacity. Hence if we could
make one pair of wires serve for several subscribers we
could greatly cheapen the cost of the service. In the
Electrician Mr. West recently described a system of
telephony he has elaborated, whereby one pair of wires
can be made to several subscribers. It has been thor-
oughly tested by the German postal authorities, and
Mr. West states that they intend introducing it shortly
into the German public telephone service. In this
system the subscribers in one group can only ring up
the exchange one at a time, the mere act of taking the
telephone off the hook cutting out the others. If there
are five ordinary subscribers the wires will be in use
during a quarter of the time the exchange is open, and
hence there will be a good deal of waiting ; but to make
up for this they will have the benefit of a 50 or 60 per
cent. reduction of rates. Even with only three sub-
scribers in a group a reduction of 30 per cent. could be
given. The West system seems to us an excellent
method of cheapening the cost of the telephone to
groups of ‘subscribers (preferably in the same building)
who only use it very occasionaily, as well as doing
something towards reducing the multiplication of wires.

SHORT-CIRCUITS.

The Bell Telephone Compitny are this year exteading their
underground system in Winnipeg.

The Bell Telephone Company are about to commence work on
the building of a long distance system in Manitoba. We under-
stand that 7,000 poles, which will cover 200 miiles of the line, are
now ready. Itis understood that direct connection will also be
made with the United States.

Several important improvements have been made in the Bell
Telephone Exchange at Ottawa. The bell-ringing system has
given place to automatic signalling telephoaes, the interosting
featurc of which is that instead of ringing the bell as formally, the
snbscriber has only to put the phone to his ear. The act of re.
moving it from the hook flashes a signal lamp at centeal and a
prompt responsc is made. When the phone is replaced on the
hook, another signal is given which notifies the central that the
conversation is ended,

Mr. S. S. Dickinson, superintendent "of the Commercial Cable
Company at Canso, N.S., left early in April for the island of
Fayal, in the Azores, via New Vork.  His mission was to arrange
for the reception of the company’s German cable which will land
there.  When completed the cable will make a direct connection
between New York and Germany., Six hundred miles of this
cable had just been completed off the cost of Nova Scotia, and
the object was to commence payiny, out the cable from the Island
of Fayal until a conncction was made with the portion completed
off the Nova Scotia shore.
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SPARKS.

The council of Sarnia, Ont., has passed a resolution requesting
the Sarnin Street Railway Co. 10 adopt clectricily as a motive
power. '

The council of Burlington, Ont., is considering the advisability
of putting in a municipal electric light plant or giving a franchise
to a company.

The Sarnia Gas & Electric light Co. have placed a contract
with the Goldie McColloch Co., of Galt, tor » 200 h. p. cogine
for their lighting plant,

Mr, Ernest S, Harrison, electrical contractor, of Winnipeg, is
installing a new dynamo for the Keewatin Lumber Co., and is also
re-arranging their lightning system.

Several prominent business men are promoting 4 scheme to es-
tablish a large power plant to supply the strect railway, water
works and private and public lighting in Woodstock, Ont.

The town council of St. Mary s, Ont., has been discussing the
question of taking over the electric lighting plant of Me. L. H.
Reevor, and of subniitting a by-law 10 the ratepayers for the pur.
pose,

The village council of Canington, Oat., decided at a recent
meeting to engage an electrical engineer to value the electric
light plant, which will probably be taken over by the corpora-
tion.

Surveys have been made to locate an electric rilway from
Greenwood into the gold mines of the Deadwood, Wellington and
Summit camps, the power to be supplied from Cascade. The pro-
moters are the Greenwood and Pheonix Tramway Co., and
the cost ix estimated at $100,000.

The dam across the Murray river, built by the Labrador Elec-
tric and Pulp Company, is about completed. By the end of June it
iv expected that the villages of Murray Bay and Pointe au Pic,
Quebee, will be lighted by clectricity,

The Railway Committee of the Ontario Legislature bas thrown
aut the bill of the Port Stanley Electric Railway Co., by which
power was sought to increase the capitat of the company from $30,-
000 10 $240,000 and to build a line to London.

The Hinton Electric Company have submitted to the city coun-
¢il of Victoria, B.C., a proposition to operate the city pumping
station by electricity. The cost was gi en as $22,900, made up
as follows :  Engine and dynamo, $9,800; 100,000 gallon elec-
trically driven pump, $7,600 ; necessary wire, line material, etc.,
$5.500.

MOONLIGHT SCHEDULE FOR MAY.

Dayofl  Ligh. Extinguish. | No.of
H. M. H. M. HoM,

oo} PN 7,20 § AML 4000 83.0

S T " 4.00 83.0

3 . r 1O30 " 4.00 530

g- * 11,00 » 4,00 50.0
5. n 11.30 ” 3-50 42.0

Ferreo &AM 010 ¢ w 3.50 340

8., n 030, »  3.50 32.0
9 ! ” 1.00 { " 3:30 25.0
10.. " 1.20 " 3:50 23.0
.. 1.50 350 20.0

No Light. | .....
No Light.
No Light. | .....
No Light. |4....

12....0 No Light,
.| No Light.
14....1 No Light,
15....; No Light,
16. .. f

.M. 7.40 | P.ML 10020 2.40
17 ...} » .40 v 1110 3.30
18.. n 7.40 | AM. 0.00 4+20
19.. n  7.40 »  0.30 450
20.. " 7:580 { " .10 S-20
2 ” 7-50 ” 1.40 5.30
22 »  7.50 »  2.10 6.20
23 " 7:50 " 2.50 7.00
24. . »  7.50 v 3.30 7:40
23 ! n 7.50 » 330 7.40
206 1w  7.80 n 330 7-40
27. » B.00 n  3.70 7-30
8. . » 8.00 »  3.30 7+30
29. b .00 » 330 7-30
0. . 8.00 " 3.30 7-30
3t ~ Q.00 » 3-30 730

Total.........145.30

For Driving
Machinery,
Pumps, Ete.

WESTINGHOUSE
TYPE «“C” INDUCTION MOTORS

AGENTS FOR CANADA

For
Economy

OTTAWA
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THE FORTHCOMIN G CONVENTIJON.

Tus fire which occurred in Ottawa recently will not,
we understand, seriously affect the forthcoming
convention of the Canadian Electrical Association, al-
though it will increase the Ilabors of the mem-
bers of the tocal committee. This committee is working
faithfully to make the convention an unprecedented
success. The committee on papers bas also been
performing its duties energetically, aud some excellent
papers have been secured. Among them is one by
Professor Owens, of McGill University, on ¢ Utilizing
the Available Central Station Capacity”; another by
Mr. F. H. Leonard, ot Montreal, on ‘‘ Power Factor
as Affecting Operation and Investment, with Special
Reference to Induction Motors and Enclosed Arc
Lamps,” and another by Mr. O. Higman, of Ottawa,
on ‘“ Government Electric Standards.” Papers are
also expected bearing upon telephony and telegraphy,
the operation of street railways, and other interesting
subjects. The date of the convention is June 27th,
28th and 2gth.

THE OTTAWA FIRE.

THE electrical companies in Ottawa suffered heavy loss by
the recent fire which commenced in Hull, and which destroyed
the major portion of the city of Hull and nearly two thousand
buildings in Ottawa. The fire totally destroyed the street rail-
way power house and contents, but the new 1200 k. w. generator
direct connected to six Stillwell-Bierce horizontal turbines, which
was installed recently in a new power house, was saved owing to
its being built largely underground. The Ottawa Electric Co.
(the lighting company) being the resnit of the amalgamation of
three former electric lighting companies, had six power houses,
namely, onc central distributing station and five éub-siations, one
of which was a steam station, and another was devoted to arc
light exclusively. Four of these sub-stations, including the arc
light station, were totally destroyed, even the walls of the build-
ings being useless. The company was left with its central station
and stcam auxiliary. While the arc light station was burning
negotiations were going on for machinery for temporary use. We
understand that Jetters of sympathy were received from the
principal electric lighting companies in Canada, and valuable
services were rendered by the Royal Electric Light Co., of Mont-
real, and the Toronto Electric Light Co. The company is now
engaged in setting up, in a building owned by Mr. J. R. Booth
where some water wheels were available, a temporary sub-station
which will enable it to carry on its ordinary secrvice while a new
plant is being installed. The company is now supplying nearly all
its incandescent service and motor service. Three days after the
fire 150 street lamps were going, and it is expected that by the
toth inst. all the street lights will be on.

The Street Railway Company did not stop running, although the
service was limited to some extent for a few days. They are now
running full blast.

It is the intention of the Ottawa Electric Co. to crect a new
and strictly up to date plant.

REMOVAL NOTICE.

After May st the Montreal office of this publication was
removed to larger quarters in the Imperial Building, 107 St. James
street, Customers will always find the office open during business
hours, and visitors in Montreal are extended a cordial invitation to
call at the office, where they will be given every possible assistance
and furnished with requisites for answering correspondences The
telephone number is Main 2299,

PERSONAL.

Mr. Melitz has been engaged as electrician by the corpora-
tion of Acton, Ont,

Mr. John E. Wilson has commenced his duties as inspector of
gis and electric light at St. John, N.B.

The management of the Winnipeg Street Railway have appointed
Mr. Albert Mitchell as superintendent of the system, in succession
to Mr. H. }. Somerset, who has removed to Australia,

Mr. WL Y. Hayes, manager of Bell Telephone Company at
Windsor, Oat., is recciving the congratutations of his friends upon
his recent marriage.  The bride was Miss Harris, of London.

Mr. C. H. Wright, son of Mr, A, A, Wright, of Renfrew, has
joined the engineering staff of the Canadian General Electric
Company. Mr. Wright has been employed for the last four
years on the Montreal Belt Line Railway, and when leaving he
was dined by his fellow employees and presented with a dinmond
scarf pin.

e——

The Sydnay Gas & Electric -Co., Sydney, C.B., is installing a
150 kow. “S.K.C." two-phase generator, purchased from the
Royal Electric Co., of Montreal.

Mr. John Carew, Lindsay, Ont., has oidered from the Royal
Electric Company a complete electric light plant to light his saw
mill and lumber yards. The order included a 10 kaw. multipolar
generator.

NGINEERS, Firemen. Machinists, and electricians : Send 10 cents for new
L 44 page mmﬁhlel. comaining list of questions asked b§ Examining Board of
Engincers, GEORGHE A. ZELLER, Borkseller, St. Lauis, Mo., U.S.A, Menuon
Canavian Evvcrricat Nawe,

WANTED

. A Practical Electrician and Engineer, with nine years' experience with electric

light and power plants. familiar with inside and outside wiring for all systems, also

with office work, decires a position with an electeic light company as manager or

electrician, Can furnish re erences.  The right man to build up a plart  Address,
W. E,, care Canavian Ergctricar. Nyws, Toronto, Ont.

UTTON'S BOLER GONPOUND MND ENINEER SUPPLIE

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 Waat

to Save Moncey and Get Superior Goods Write Us.

THE WM. SUTTON COMPOUND Co.

186 Queen Street East - - TORONTO

Victor Turbines

OPERATING DYNAMOS

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

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING

High Spced. 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., 3,000 h.p.; Dolgeville

Elcctric Light & Power Co., Dolgeville, N.Y.; Honk Falls Power
Co., Elenville, N.Y.; Hudson River Power Transmission Co.,
Mechanicsville, N.Y.; Cataract Power Co., Hamilton, Ont.

CORRESPONDENCE SOLICITED.

The Stilwell=Bierce & Smith=Vaile Co.

DAXTON, OHIO.
U.8.4.
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PUBLICATIONS.

¢ Compound Engines ™ s the title of a hooklet of fifty pages
just issued by the Power Publishing Company, of New York. It
consists of a senes of lectures by R Fo Lowe, re-printed from
the columns of Power.

The Fort Wayne Electric Carporation have issned a booklet
showing the prives pad for electric lighting throughout the United
States.  The armuegement is tabular form, the population, num-
ber of lamps, candle power, schedule, price per lamp, and cost of
fuel, whether steam or waters power, being given.

The Gas Engine Publishing Company, of Ciancinnati, Obio,
have sent us a copy of the Gas Engine Hand-Book, by E. W.
Roberts, editor of The Gas Engme.  From a perusal of the book
we can safely say that it is 2 valuable work, containing no
descriptive matter relating to any particular eogines unless the
engine is a type in itself, as is the case with the Diesel motor.
The author has covered in the 220 pages almost the entire sub-
ject of the gas engine design, and many of the formulas given
are claimed to bave not previously appeared in any work.  Fifty
thousand copies of the first edition were issued.

SPARKS.

The lire and water committee of the Berlin city council has been
empowered to advertise for tenders for street lighting,

Local capitalists at Selkirk, M., bave applied for a charter
to construct an clectric raitway and telegraph line from Winnipeg
1o that place.

The Baltimore Railway and Coal Company is considering the
question of developing the oil wells in the vicinity of Baltimore,
Albert County, N. B.

The clectric light plant at Cardinal, Ont., was almost complete-
ly destroyed by fire on Aprd 18th,  The fire broke out in the Ed.
wurdsburg starch works.

The Montreal Star have placed an order with the Royal Elec.
tric Company for three 30 h, p. motor Teaser equipments, to be
direct conniected to their new printing presses.

‘The town of Yarmouth, N.S.. has just taken tenders on two
compound condensing steam engines of 60 h.p., with two boilers
and fittings, for oparating the plant at the pumping station.

It is said that the business of the Still Motor Company in
Toronto has been purchased by British capitalists.

The Royal Electric Company, of Montreal, is installing an
electric light plant for the Moulthrop Lumber Company in their
mills at Spanish River, Ontario,

The Nova Scotia Electric Light Co. has made a sccond survey
of the sonrce from which it is intended to derive electric power
for the Annapolis Valley. The company is said to be making
plans to commence work at once.

The Marine Telephone Company, Limited, of Letete, N.B., is
sccking incorporation, to establish a teleplrone system between St.
George, Letete, Fairhaven, and other places. J. F. Catherine
and Judson Matthews, of Letete, are interested,

Mr. W B, Chapman, who is interested in the Demarara Elec-
tric Co., Georgetown, British Guiana, has returned to Montreal
after an absence of five months.  Mr. Chapman states that the
work upon the electric plant is progressing favorably.

At the last imceting of the council of St. Louis du Mile End, a
suburb of Moutreal, the Royal Electric Company was given the
comtract for street ighting for the next five years.  Forty-two
Ir  ps will be used, and the price, we understand, is $115 pee lump.

Lhe forty-first meeting of the American Society of Mechanical
Engincers will be held in Cincinnati, Ohio, ¢commencing on May
15th.  Papers will be read on the following subjects: Oun the
Value of a Horse Power; Hot Water Heating from a Central
Sation ; Systems of Efficiency of Electrical Transmission in
F.ctories and Mills ; Multiple Cylinder Engines ; The Automobile
Waggon for Heavy Duty.

Last month the Ontario Power Co. signed a contract of agree-
ment with the commissioners of the Queen Victoria Niagara Falls
Park, and paid over the some of $300,000 representing the renta
for two years. The company received its franchise to develop
power from the Niagara river.  The Ontario Power Co. will com-
pete with the power company at Niagara Falls, N.Y, It is saidio
be the intention to commence development work immediately, the
inital development to be from 30,000 to 60,000 h. p. The pros-
pect of transmitting it to Toronto and Hamilton is reported to have
been considered.  The estimated cost of the proposed work is

2,000,000,

METERS

<« . MANUFACTURED BY THE . . .

SIEMENS & HALSKE ELECTRIC CO. OF AMERICA

To Officers and Managers of Central Stations :

. The Duncan Integrating Watimeters manufactured by the Siemens & Halske
Electric Company of America are constructed after my design and under my personal
supervision.

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

[}
aﬁ—o OOW/
CANADIAN AGENTS.comsmmmew

MUNDERLOH & GO. - MONTREAL

Write for Catalogue and Discounts.
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Some Types of g

MANHATTAN

Alternating Current Arc Lamps

You are invited to inves-
tigate our A. C. Series En-

closed Arc System.

HANHATIAN: REGULATING
REAGTANGE GOl

to provide for any percentage

of circuit.

NANHATTAN SERES 1.
AELISED ARG LANPS

At 6.6 amp. 72 volts
arc=430 watts.

Total loss in lamp=j;
watts.
~ Efficiency
=997
" Power factrr
complete cir- ¥
cuit of Lamps
and Regulat-

7 StyLe No. 232. -
D. B. Teim. It or=.89.

Manhattan General Construction Co.

ead_Offica's NEWARK,™N.J. Canadian Office: Temple Bldg., TORONTO, CAN.
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SPARKS.

The Ottawa Railway Co. intend building new car sheds,

The Calgary Water Power Co., of Calgary, N.\W.T., has just in-
stalled a new two-phase generator.

The county council of Calchester, N. S., will purchase a new
boiler for hieating 1the registry office and jail at Truro.

The electric plant at St. Hyacinthe, Que., was inundated by
water last month, and for a time the town was in darkness.

The clectric light plant at Digby, N. S,, is still owned by Major
Daley, who purposes thoroughly overhauling the system.

A committce of the council of Bedford, Que., is obtaining infor-
mation as to the cost of electric lighting, and it is probable that a
civic plant will be installed there.

The Keewatin Power Co. arc understood to have closed a deal
with the owners of the Sultana mine to transmit power from Nor-
man to the mines, to operate the machinery.

Incorporation has been granted to the Plesyisville Electric Co.,
of Plessisville, Que., to supply light, heat and power throughout
the counties of Megantic and Arthabaska. Mr. Francis Hustu-
bise is manager of the company.

The council of Merritton, Oantario, recently employed the ser-
vices of Mr. W. T\ Steward, E.E.,, of Toronto, to value the electric
light plant of thay place, as the corporation purposes purchasing
the v ume in the near future.

Incorporation has been granted to the Suderland Electric Power
ACo., of Suderland, Ont., with a capital of $10,000. The provis-
ional directors ure : James McDermott, J. B. Valeatine, Headry
Baldwin, James Doble and T. H.Glendining.

ELECTRICAL REPAIRS

In the large and well equipped factories where the manufactute of electrical
apparatus is carried out under the piece work system, ll»y{ find that repair work or
apparatus sent in to be repaired or rewound interferes with this system, and in many
cascs they, waould prefer not 1o do thi* kind of work, as itis almost impossible to do

| hand at area ble price.  Knowing the above to be a fact,

MESSRS. FRED THOMSON & CO.

774 Cralg Street, MONTREAL, P.Q.

bave arranged their works for repair work only. They keep armatutes cf nearly all
w wcs of dynamos in st ck, which they loan while repairs are being made. eir
factory it 30 arranged that they can run night and day, and work can be finished in
the shortest possible time. Telephone Main 3149,

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.

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

ELECTRICAL STORACE

on new Lines.

All containing cells and excessive acid omitted ;
Piles of any voltage, any capacity, in one unit ;

Less space, less weight, less price.

Volta Electric Storage Co.

HAMILTON, 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 scasons, and results have
proven that they are mechanically and clec-
trically as nearly perfect as possible.  The
same general standard of excellence will be
found in them this scason, and we feel con-
fident that they will continue to maintain
their supremacy for durability and efficiency.

Our price hist will be
ready for issue in a few days.

Please write us for discounts.

‘LIMITED
HEAD OFFICE: FACTORIES:

14 and 16 King Street East - PETERBORQO’, ONT.
TORONTO, ONT. -

Branci OFFICEs :
MONTREAL . HALIFAX WINNIPEG VANCOUVER ROSSLAND
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FIRSTBROOK BROS. | FOR SALE —=

King St. East, - TORONTO. - ; . . .
NANCPACTKHKS o 6o K.W. Westinghouse 1000 V. Alternating Generator, with

TOPPINS, Exciter ; both in good condition.
SIDE-BLOGKS
o o oross-arms. | Electric Repair & Contracting Co.

617-619 Lagauchetiere Street MONTREAL

IMPERIAL PORGELAIN
HIGH POTENTIAL ,
INSULATORS « 8 83 3 a IMPERIAL 'PORCELAIN

Manufactured by Imperial Porcelain Works.

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

WAITK FOR PARTICULARS.

Address all

Correspondence
10 e . .
. -,

General Agent, T ARcH STREET. BOSTON, MASS.

Scientific Amearican, Oct. 14, 1899. N.Y. Eueninq Post, Oct. 9. 7899.
; The new illustrated AvTOMO-

Tur AUTOMOBILE MAGAZINE ! v tlluste AUTOMO
has at last come to hand and is SUBSCRIBE To gll-lh :}M(l‘-::ll\l:ué;'\%\\; \Erk). ht'
the most thoroughly satisfactary . ludustoe shing Co. >

periodical which we have seen 5{‘\'Fry'nl‘lr;c.uvc:ptp‘e::mncﬁ,}am:
woany langoeage on the subjedt. IS 50 variec in contents, withou

sl . s 70 undue padding, that one wonders
ltas of regular magazine size and MA how the cditar. can fill his pages

has a3 pages. The quality of the Sy . h
articlen 18 kvcr)' high and the il hcrc:llﬁcr. lbl'"{ the list on o
! o . sider-
lustrations arc of the best. Every- _':‘; ?“‘of::c‘i l?t,:l::::'n':;lcon:" :r
one who is at all interested in the 1 dL\\'lnt fojfc‘i. ners can‘:igi;-lal.l;e
automobdile will find something in an B reig e v
way of furnishing *‘ copy ™ to the

the new magazine which will in- " i
. ; st yrinter, Americans can.  The so-
terest him. Even the social sideis 31 State Strcet, lcicly feature of the new vohicle is

far from being neglected. as there .
; f o 3 W
s an article on the recent floral brought to_the front with news

. . from the Newport festival—the
parade at Newport and on the NEW YORK. driver, by the way, not always

Automobile Clubof France.,  The s
. . . > - o
Automobile Index, whichoccupies sitting on the left. There are

- . .ty " o3 'S
SO eg 00 competentseemingbooicesions,
has been n'cv.du:d On the whok . R YEﬂR. the general reader in comicalities
the magazine is & most satisfise-

05y one of pencil and verse. The maga-
. zine scems free from bizs.

Please mention the ETFcTRICAL NEWS when corresponding with adverntisers.

NEW FOR ENGINEERS
o M e AND DYNAMO TENDERS

ELEGTR'G' l ' : Engineers deuring a pracical book on every-day clectrical peactice will find that this book Gilfs aif
fequitements, av it troats folly upon Dynamos, Mators, Wiring, Eleetric Lighting Rell-fitung, Elec.
A ine Ratt-ries, Telephones, Elearic Elevators, Pumps and Railways,  Itisalsoinitxelfa diaiom_?'
of Eicctiial Words and Terms.  The volume s bound in handy pockeisbook form, red leather, gilt
edzes and gold titlee. 1t has sqo pages of upto-date informativn, and is fully illustrated with 300
wuls
pnAcT'cAl ! This work will be vent poapaid upoa receint uf $3.~0 10 any addrens in sny partof the wotld. Tothe
| matrons of the Ergorricar Nxws it will be supplied, if desired, on casy terms of payment, L. e, $r.00
TREAT'SE with weder and $1onin 3edays  Send remittance by Post Office or Eapress Money Order.  Book
. will be rent oo fime payment
') SPEGIARL PROPOSITION
%
¢ CATALOGCUE 1899.

THEO. AUDEL & CO.,

SENT .
PRIGE UIroN 15 New Yoik City:

$2 00 FEQUEST. O] Send me. postpaid. -*Hawkin’s New Catechism of
. . " Ele;cu;'citgé‘}i o One Dol p i

. Crnge e e = Enclos nd One Dollar to cover first payment.
SEND ORDERS TO L L L ?_: the bc;,ok proves as adueltisuz; I Ig:reby agree to send

you the remaining dollar within 30 daye.
THEO. RUDEL & 000 S Name
PUBLISHERS o Address

63 Fifth Avenue (corner 18th Street) - NEW YORK
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IPROVED _SINSA™ BATIERY

circuit Battery in the world.
Cheapest Battery to use.

The Strongest and Best open-

JORN STﬂRR SON & GO., Limlted.

HALIFAX, N.&
Agent for Ontario and Quebec:
JOHN FORMAN, - MONTREAL

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

ESTABLISHED xség
Cuanizs F. CLARk, Jaxxo CiiTTENDEN,
President. Treasurer

BRADSTREETS’

Capital and Surplus, $1,500,000,
Offices Throughout the Civilized World
Exccutive Offices :

Nos. 346 and 348 Broadway, Nxw York Citv, U.S.A.

THE BRADSTREET COMPANY gathers infor-
mation that reflects the financial condition and the con
trolling circumstances of every seeker of mercantile
eredit.” Its business may be defined as of themerchants,
oy the merchants, for the merchants. In procuring,

serilying and pr ion, 00 cffort 1s
spared,and no ble d oo great,
Eﬂx the resulis may justifv its claim as an authority on

al) matters afiecting commercial affairs and mercantile
credit.  fts offices and connections have been_steadily
extended, and it furnishes information concerning mere
antile persons throughout the civilized world,
Subscriptions arc hased on the service fumished, and
aze available only by repuuble wholesale, )obbmg and
mnufacxunng concems and by responsible and worthy
corporations.  Lpecific
terms nay be obunncd by addressing the company at
any of its offices. Correspondence tnvited.
THE BRADSTREET COMPANY.
Toronto Office: Cor. Melinda and Jordan Streets,
Hamiltoa Office ¢ No. 39 James Street South,
Lonadon Office : No. 365 Richmond Strect.
Winnipeg Oﬂ'-ce No. 3&8 Main Street.
Vancouver Office: Cor. Hastingsand Hamilton Streets.
Victorix Office ¢ Board of Trade Building.

fyouwantto . . . . .
SELL
ANYTHING

to the wholesale and retail hard-

Tuos. C Ixving, Gen. Mgr. Western Canada,
ToroNTO, ONT

. Weston Portable Galvano-

ware merchants and manufac-
turers

ANYWHERE

in Canada, you can reach them
through
THE CANAOIAN

HARDWARE AND METAL MERCHANT
MKONTREAL and TORONTO
Circulates in Every Province.

A Weekly, Joumal of advance informa.
tion and public works,

Thel recognized medium for advertisc.
ments for Tenders,

ZCANADIAN CONTRACT RECORD
TORONTO.

QIUNYA T TINTL

me Packard Electric Co., timitd

MAKERS OF

Lamps = Transformers

SOLE AGENTS FOR .. ..

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

WESTON ELECIRIGAL INSTRUMENT G

174-120 William Street, NEWARK, N.J., U.8.A,

Berlin: European Weston Electrical Instrument Co., Ritterstrasse No. 88.
London: Eliiott Bros, No. 1ot St. Martin's Lane.

SRR

\/\/ ESTON STANDARD PORTABLE
b Direct-Reading
VOLTMETERS, MILLIVOLTMETERS,
VOLTA’VIMEI‘ERS AMMETERS,
MILLIAM’\’ILT!:RS GROUND DETECTORS anp

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

Ib Ob Ot 06 Ob b b

Qur Portable Instruments are recognized as THE STANDAR
Our STATION AMMETERS and VOLTM LTE;(‘S are un?umlxi 3:.';;

meter—for Bridge Work. of exireme accuracy and lowest consumption of energy.

JUST PUBLISHED

THE

GCANADIAN

HF\ND BOOK

STE‘F\M

AND

ELBEGCTRICITY

By

William

‘Thompson
170 Pages . .
Hlustrated In Strong Cloth Bmdmg

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

1
,L

Send for Table of Contents.
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"Mildé Microphone
& Thebest TRANSMITTER
¥ R mﬂv:“mld

"\ Pt
”‘Z‘“Soes z‘oWN ESY: &

QUEBEC AGENTS .
tor the

“Eastan Dynamos,
A & Motars.
‘M”’!-— s—?ﬁ?—‘&w»{‘qv: . e

swn.on Boams 210 ANUIGIaL0rs @ i

419 St. Jamés St.,

FIRE ALARM APPARATUS and 8@ MONTREAL
TELEGRAPH INSTRUMENTS © s o

E. J. BROWN  Fpgineering Gontract Gompany
ELECTRICAL CrstinOffce:
REPAIRING bt s o e S D0ek, snsacnn von Gnvnon 5 10 O

Transformers, Moters and Dysamos

7 Shoters aud Dy . BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK
72 Colborne St. - BRANTFORD and CAISSON FOUNDATIONS a Specialty

ELEGTRIGAL SUPPLIES

OF ALL EKIINDS

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

MUNDERLOH & CO.

61 St. Sulpice Street MONTREAL

Our Oak Leather is Tanned and Curried in the
“good old way and made into Belting, with the
“accumulative experience of 43 years. “EXTRA”
“brand.

THEJ. G.McLAREN BELTING CO.

Factory: MONTREAL, TORONTO. VANCOUVER,.

Please mention the CANADIAN ELHCTRICAL NEws when corresponding with advertisers,

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

ONDON - CANADA

“Perfection” Type Engine Generator

Maaufactuicd {0 any size, or voltage with any stapdard cogine.
Direct Connecxcd 7 Isolated Lightin Stow Speed,
5 ADd Belted . . ﬂYNAMUS Plants a Speaiaity. t ’*’ gizh Bffciency MDTUHS
Switchies, Swatchboards and Commutators Always in Stock.
Spare Armateres : Armatures rewound - any type.
Repairs to Any System on Short Notice.

Office and Factory: 90 York Street, London

AGENCIES Winniper. Vancouver, Halifax
yToronto, Momroal {Kingston.




