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THE KOOTENAY ROSSLAND POWER
TRANSMISSION.

DESCRIPTION OF THE SUBSTATION AT ROSSLAND  APPLICATION
OF THE POWER FOR MINING PURPOSES,

Ix the Ergcrricar News of September, 1898, there
were published ilusteations and
water power, generating  station

a description of the
and pole line of the

T
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F1G, 1.=THE SUBSTATION AT ROssLAND,

West Kootenay Power and Light Company, of Ross-
land, B.C. By the plant of this company power is
transmitted from Bonnington Falls, on the Kootenay
river, to Rossland, a distance ot about thirty miles.
Below will be found a very complete description of the
sub-station at Rossland, and of some of the installa-
tions at the mines, for which we are indebted to the
Journal ot Electricity :

The transmission line enters the sub-station at Ross-
land through portholes lined with eight-inch terra cotta
piping similar to those provided at the power house.
As one enters the door of the sub-station (he standard
General Electric lightning arresters used are placed on
a marble board in a corner at the left. The choke
coils used are an innovation, in that each consists of a
core twelve inches or so in length turned in the center
of a stick of kiln dried and well filled timber about five
inches square by from six to eight feet long. About
this core insulated wire is wound until the space is
filled, so that the choke coil thus formed resembles an
exaggerated form of spark coil with s terminals
carried out to the respective ends of the timber on
which it is wound, these timber ends being strapped to
the top of high tension insulators through which the
choke coil is cut into the line. Such choke coils are
placed in every line, not only at the sub-station but at
every power service. Originally the Rossland sub-
station contained but six 250-kilowatt step-down trans-
formers, although six others, each of equal capacity,

——

.\' OCTOBER 1899

No. 10,

have since been installed, together with a new 1,500-
kilowatt generator.  The line wires are carried 10 the
high tension switchboard at the rear of the station on
high tension insulators supported by framings that hang
from the roof girders, and the usual facilities are pro-
vided to afford safety and celerity in the handling of
both the high and low tension sides of the transformers.
These latter are of the same type and size as those
installed at the power house, with the exception that
the primaries take either 9,000 or 16,600 volts, accord-
ing to whether connected in delta or Y, while the
secondaries deliver 2,200 volts in three-phase current,
which is the potential used on all the lighting and power
distributing circuits in and about Rossland.

Here may be explained the very meritorious methed
which the electrical engineer of the West Kootenay
Power Company, has devised for applying the air blast
to the transformers at the power house and at the
Rossland sub-station.  As in the power house, the
blast is supplied by three sixty-inch blowers, each
driven by belting from a two horse power 100-volt
induction motor. Instead of carrying this air blast to
the transformers through small air ducts as is usually
done, the engineer of the Ko enay plant has provided
subways large enough for a man to enter and move
about in, The manner in which the blowers supply air
to these subways is shown in the end elevation of the
sub.station, while the subways themselves, as is shown
in the side elevation, extend in line with and directly
under ciach row of step-down transformers. The idea
of this arrangement will be understood when it is stated

TETEED v ~etees
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FiG, 2.5 INTERIOR OF SUR.STATION AT ROsSLAND,

that each week the transformers are cut out of service
one by one and the air ducts in them are each and
every one examined and cleaned by a man who enters
the subway in order that he may have access to the
lower end of the air ducts in the transformer. His
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work i cleaning the transformers is facilitated by the
use of compressed air, which is obtained in both the
power house and the subestation from a single drill
campressor driven by an induction motor. 1t is safe to
sy that so long as this method of transformer examina-
tion and cleaning is taithfully carried out the Kootenay
transmission will never lose a transformer from the
choking of its air ducts,  Slides for regulating the
amount of air to be delivered 10 each transformer are
provided, and of course the subway is always air tight,
and the man who cleans the transtormers is under the

" ®w s ma

Fio. 3+ FLook PLAN OF SURSTATION AT ROSSLAND.

mereased atmospheric pressure of the air blast while at
his work.

The photograph showing the interior of sub-station
was taken shortly after the plant started operations, and
since then important additions have been made. The
distributing switchboard at the right in the rear has had
new panels added to it to accommodate other circuits.
The third blower has been added, and immediately in
front of it, as shown in the foor plan of the sub-station
mm Fipg. 3, has been placed the induction regulator by
means of which the potential of the outgoing lighting
gervice is vontroilad by the sub-station attendant in-

£
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Fin, 3¢ END ELEvalton oF STBSTATION AT Rossann,

dependent of the power house. This is a new device
of the General Electric Company, bei-ing the designa-
T., class g-20.00, torm A" It is
wound for seventy amperes per phase at 2,200 voits,
and has i range of 220 volts in either direction. 1t is
described as consisting of an induction motor with a
vertical shatt, which is connected through bevel and
warm gearing to the shaft of a pilot motor placed on

tion *‘type L R.

top of the case so that the rotor of the induction regu-
lator may be made to turn & given arc in cither direc-
tion, and in so turning raises or lowers the clectro-
motive foree in the primary mains passing through the
stator windings as desired. The pilot motor is mani-

pulated from «a single  double-pole,  double-throw

Froo 5§ SIDE ELEVATION O SUR-SATION AT Rosspasn,

reversing switch placed on the switchboard ; and this
motor too is an induction motor.  All details of this
novel regulator, together with those of the limiting
switch placed thereon, are given in Figr, 11, At present
this regulator ix used only on the lighting circuits, nor is
its use contemplated on the power service.

All the electric ighting in Rossland, in both arc and
incandescent services, is rendered from alternating
circuits, and indeed the only use to which direct currents
are put in the Kootenay plant is tor the excitation of
generators and synchronous motors. The electric
lighting load reaches a maximum of nearly yoo horse
power. Enclosed alternating arc lamps are used ex-
clusively, and these are burned f{rom the 110-volt

AMPR06
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Fro. 6.0 Tvrical, CHART oF VOLTAGE REGULATION,

commercial circuits. The ultimate distribution is on
the Edison three-wire system through the use of type
H transformers, taking either 1,400 or 2,080 volts on
the primary and delivering 230 volts across the outsides
of three-wire servicee The utmast care has been
exercised in preserving the balance on the three-wire
distribution circuits as well as in balancing the primaries
of the commercial transformers on the three-wire,
three-phase, 2,200-volt circuits, and this balancing has
been carried out so well that it has never been observed
that the phases of the 2,200-volt circuits have been
more than 10 amperes out of balance.

As stated herctofore, the principal interest in the
Kootenay-Rassland transmission centers in its applica-
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tion of electric power for mining and
milling purposes, the most notable
installations being in the propertics
of the War Iagle Mining and De-
velopment  Company, the British
Columbia Bullion Extracting Com-
pany, the British American Corpora-
tion, and the Gertrude, Big Three
and lron Mask mines. These six
properties alone consume about seven-
teen hundred horse power in the
operation of hoists, compressors,
crushers,  conveyors, ventiluting
blowers and in electrolytic work.
The bulk of this power is delivered by
induction motors, for, as a general
rule, synchronous motors have been
applied only to the driving of com-
pressors.

Fig. 7 gives a general view of the
controller of the War Eagle hoist,
which will be seen to be a standard
General Electric induction motor. It
is a three-phase equipment operated
at 2,300 volts, has twenty-four poles
and delivers three hundred horse-
power at three hundred revolutions
per minute. Its technical designa-
tion is, therefore, **1 24-300-300 form
A.” The rotor shaft is geared to a
Ledgerwood type double drum hoist
through double reduction gearing,
having a ratio of reduction of 300 to
40. The War Eagle shaft is at
present down a little beyond the 6oo-
foot level and the maximum load
raised amounts to eight tons, in-
cluding the load, cage and rope, the speed being
720 feet per minute for this load.

Interest, of course, centres in the method of speed
control, each technical detail of which is fully shown in
the accompanying illustrations. Secondary control is
used exclusively ; that is, no effort whatever is made to
control the primary current, while the secondary current,
or that induced in the rotor circuit, is varied by the
introduction of external resistance. The controller
proper, shown in Fig. 7, is a duplex one, inasmuch as
the movement of the controller handle manipulates
both the primary and secondary circuits of the motor,
the former for making, breaking and reversing, and the

Fic. 8.—FroNT VIRW OF EXTERNAL RESISTANCE BOARD.

Fit. 7.~ V1EW OF CONTROLLER FOR INDUCTION MOTOR FOR WaR Eaurk Mine.

latter for the control of the variable external resistance.
The controller on the high tension or stator side
operates in a bath of mineral oil. The secondary
windings are led to three collector rings placed on the
shaft with the rotor, and upon these tings bear carbon
brushes which cover about go degrees of the surface of
the rings, this being a necessary procedure because of
the heavy ampereage to be taken off. The maximum
secondary electromotive force obtained is in the neigh-
borhood of seventy volts. From the rotor brushes the
current is carried to the low tension side of the con-
troller, through which resistance may be cut in or out
of the rotor windings in ten steps. The resistance
consists of cast iron grids arranged upon a large slate
resistance board as shown in Figs. 8 and g. With the
maximum load of eight tons gross at a speed of 720
feet per minute the current reaches a maximum of 110
amperes per phase, dropping back to go amperes as
the load decreases by reason of the cage nearing the
surface. With a load of men the maximum current is
70 amperes per phase.

The principle uader which variable speed is attained
in the operation of this induction motor is found in the
fact that while in the synchronous motor exact syn-
chronism between the motor and the generator must
always be maintained, yet the induction motor is so
constituted as to be nearly independent of any magnetic
slippage that may exist between its stator and rotor,
When under full speed the motor is practically in syn-
chronism with the generator, but with the gencrator
speed constant a variable speed in the motor is best
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attained by the introduction of methods that will pro-
vide varinble slippage as desired, for the greater the
slippage the slower will be the speed of the rotor. The
cquipment at the War Eagle hoist is so controlled that
the speed of the motor may be varied from torty revolu-
tions or less per minute to its Ml speed of three hun-
dred revolutions,

It will be seen that the bhigh and low tension con-
trollers are geared together, this being done in such a
manner that both are actuated at proper intervals by
the maaipulation of a single controller handle. The
only tunction of the electrical equipment is that of
hoisting, for as the cages are balanced one against the
other, it is the rule that power is applied for cither
direction of rotation.  Braking is done through the
application of band brakes by means of the hand tevers
shown in the illustration.

‘The subjoined dingram of circuit connections shows

the development of the seversing

o Fesemenes Gilinder as applied to the high
": X 27 & urearme tension controller.  The head
7}'% WEISGwewua  board of this controller has six
i terminal lugs, those numbered 1,
l

L ..........-..' 2 and 3 baing for the service
! J untﬂ-ﬁ.ﬂl

leads, while those numbered 4, 5
and 6 are carried to the motor.
The controller applies the full line potential of 2,300
volts to the stator, and it serves pot only as a1 make
and break switch but also as a pole changer for revers-
The short circuiting of terminals 1 to 4, 2 to G,
and 3 1o 3, causes a given direction of rotation, while
the short circuiting of terminals 1 to 4, 2to 3, and 3 to
O causes an opposite direction of rotation, all as shown
in the attached circuit diagram. Mineral seal or any
high grade transformer oil may be used for the bath for
this high tension controller, which gives perfest satis-
taction in operation, '
The connections of the circuits by means of which
external resistance may be cut in and out of circuit with
the rotor windings through the low tension controller

I

ing.

Baek Vitw OF EXTRNAL REsistascy BOARD,

l‘h-. 9

are outlined in Fig, 10, amd in Fig. 13 is given the
assembly diagram of the stationary cast iron resistance
as mounted on the slate resistance board shown in
front and back views in Figs. 8 and . It must be
understood that the terminals at the bottom of the slate
panels appearing in the upper portion of Fig. 10 are the
sume as those skown at the bottom of Fig. 13. The
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- CONXECTIONS OF INpreTion Haist MOTOR AND
CONTROLLER,

Fiag. so.

resistance strips shown so clearly in Fig. 9 consist of
cast iron grids, each in three waves, having a sectional
area of about 's by 5y inches and which have a running
length of about sixty inches. These grids stand out
from the board about 14 inches and they are in 23
vertical rows by 18 horizontal ones, and while the
average cross section is as given, it varies slightly
above and below that figure according to the ampere-
age carried.

Reverting to the scheme of low tension controller and

R,;:rs;n?

1. ~CONNECTIONS OF ISDUCTION REGULATOR.

FiG. 1

resistance switchboard connections outlined in Fig. 10,
the leads from the slip rings on the shaft of the motor
are carried to three sets of contact plates placed on the
controller cylinder in ordinary arrangement, and upon
these contact plates play the contact fingers which
carry current successively to the resistance. Three
posts are erected in the controller, each of which carries
a set of ten contact fingers, and two of the sets are
shown in Fig. 7. As stated, the maximum potential
broken by the low tension controller is about seventy
volts and t <~ icking is inconsequential.
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QOne who is interested could spend hours in watching
the operation of this hoist. 1t is easily handled by one
man, who finds himself with much less to do than has
the motorman on an electric railway. In fact, the
operation of the War Eagle hoist finds greater resem-
blance to street railway prictice than one would
imagine. The controller is manipulated with the sume
case and celerity that attends the handling of a street
railway controller, and it s more simple than the
modern street railway controller in one regard, and that
is the fact that reversal is accomplished by the moving
of the controller handle in a reverse direction rather
. _ than in the throwing of

t Q - a  special  lever. At
~=2qs, Rutesass s times when men are on
the cage the hoist is

'

- o
-

-} 010 ol}- = Marer ‘kicked” along by the

R momentiiry application

¥ ‘{1'-{] ol of power to the mctor,

TTTT T Meter, which enables it to be

~— . o run at  much slower
FiG. 12, -CONNECTIONS OF LisitinG

speed even than that
possible with the con-
troller on the first notch. At other times, in hoisting
ore, a dead load of five tons of which is almost always
carried, the motor will be brought up to speed in a very
few seconds and this without any abnornal inrush of
current, for, as stated, during the writer’s observations
of the operation of the equipment under all conditions
of service, the motor intake did not exceed 110 amperes
per phase. The motor has an efficiency of 92 per cent.
and a full load power factor of 88 per cent., while at
the slowest speed the power factor may,drop, toJpos-

SwitcH,

illustrated in Fig. 15,  Three-phase current at 2,300
volts is applied to this motor, which runs at 200 revolu-
tions per minute. It is of the revolving armacure type,
bns thirty-six poles, and, consequently, beavs the
designation “A P 30-300-200." A General Electric
multipolar exciter, not shown in the illustration, s
driven from a large pulley on the free end of the motor
shaft, and this exciter has an output of nine kilowatts
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RESISTANCE,

at 125 volts when operated at 1,450 revolutions per
minute. The compressor, which is of a double duplex
type, is driven through independent ropes applied direct
as shown in the illustration.

The method originally installed for starting the syn-
chronous motor is also shown in the lustration given,
and it consisted of a thirty horse power induction motor
belted to a counter shatt through a friction clutch,
this shaft carrying a spur gear by means of which the
armature was_brought up to speed. It can not be said

F16., 14.—GENFRAL VIEW OF INDUCTION HoisTs AT WAR EaGLe Mise.

sibly between sixty and seventy per cent., but of this
last statement no direct data is available at present.
Current for the operation of the entire War Eagle
equipment is sold by contract, i.e., on flat rates.

The next feature of interest in the electrical installa-
tion at the War Eagle mine is found in the joo-kilowatt
synchronous motor operating the jo-drill compressor

that this equipment has been satisfactory, although it is
in practical operation. The difficulties in its use rest,
first, in the fact that in bringing the armature up to
synchronism the compressor must, as well, be brought
up to speed ; and second, the 30 horse power motor is
too small for the duty required. It takes most exactly
eight minutes to bring the motor up to synchronism, in
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doing which the 30 horse power induction motor delivers
from 120 10 130 horse power, and, incidentally, has its
temperature raised to a point somewhere above that
conducive to a ripe old age.  Although the small motor
was still in service at the time of the writer's visit to the
mine, it was shortly tobe replaced by one baving more
than double its capacity. It shoulu be stated in justice
to the engineer of the Kootenay company that the
starting device here discussed was not of his desigin or
sanction.  With the exception of the time consumed in
starting, the equipment gives the best of satistaction.
A number of small motors ranging up to 20 horse power
in capacity are used in and about the War lagle mine
for ventilating purposes, driving conveyors, etc., and
all these motors are of the induction type except
that on the compressor,

At the Iron Mast mine is a 75-kilowatt “S.K.C."
synchronous motor, made by the Royal Electric Com-

Fue 135,
pany, of Montreal. It is a two-phase motor, with
connections altered for three-phase service, and is
started through an *S.K.C.” induction motor and
water rheostat, both of which appear in the iHustration
showa in Fig. The water rheostat consists of
three {an-shaped biades plunged cdgewise into a three-
compartment tank of water, thus enabling the water
resistance cut into cach leg of the three-phase circuit
to be varied according to the depth of immersion.  The
7akilowatt motor is belted to a jack shaft in the
manner shown, which drives two double-acting com-
pressors having a combined capacity of ten drills.  This
is the only Stanley equipment on the \West Kootenay
circuit, and its service is most reliable.

In the Big Three mine is a 73-kilowatt General
Electric synchronous maotor, driving a seven-doill com-
pressor in the manner shown in Fig. 17, while at the
Gertrmde mine is a 30 horse power induction motor
operating & host. The British  Columbia  Bultion

10,

Extraction Company has one 30 horse power in-
duction motor driving a rock breaker, and one
75-kilowatt synchronous motor operating all machinery
about the mine, including generators for electrolytic
work.

These motors, as well as all olhers. referred to here-
after, are of Canadian General Eleciric manufacture.
In the properties of the British-American corporation
are four 150 horse power induction motors, each
operating a double drum hoist through equipments
which are in every way similar to those at the War
Eagle mine. Al underground work in and about
Rosslund is operated at 220 volts. Aside from
mining work, the principal power installation is
that of the general machine shop of Cunliffe &
Ablett, where a 70 horse power induction motor is
installed.  “There are many small motors ranging
from one to five horse power in size for furnishing

T N
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VIEW O 300l P, SYNCHRONOUS MOTOR, DRIVING Jo-DRILL COMPRENSOR AT WaR EacLE MINE.

ol light power in different industries in Rossland.
One of the most interesting points to be brought out
by the Koatenay-Rossland transmission is the de-
monstration of the fact that the operation of syn.
chronous and induction motors in large units for the
driving of hoists and compressors will not necessarily
create serious disturbance in the voltage of the distri-
bution circuits, provided high voltage, ample fly-wheel
cffect and capacity prevails. During daylight the
power and lighting circuits are operated in parallel,
although they are separated and operated independently
from the power house by night. The War Eagle
hoist, Bowever, is operated on an independent circuit
by day, but at night it is cut into the power circuit m
the Rossland sub-station.  The result of this arrange-
mentis shown in the reproduction of the recording
valtmeter chart shawn in Fig. 6, which is that of the
lighting circuit.  From o133 pan. to 5:00 a.m. the
chart shows the regulation of the lighting circuit when

S A SRR
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on an independent line from the power house. At 5:00
a.m. the War Eagle hoist is taken from the power
circuit and put on an independuant line to the power
house, and the remaining power load is coupled in with
the lighting load and carried on the second line to the
power house. The voltmetercurve,
therefore, from 3:00 a.m. to 6:43
p-m., shows the regulation of the
plant when all power with the ex-
ception of that for the War Eagle
hoist is in parallel with the day
lighting load. The chart given is
that for an ordinary day, and,
indeed, the charts run so evenly
from day to day that each almost
duplicates the other. The day in
question there were in operation
from 35:00 a.m. to 6:435 p.m. three
100 horse power syochronous motors
with an average load of 280 horse
power on compressor work ; five
s0 horse power induction motors
with an average load of 210 horse
power on the same, three of which
were on hoists; three 30 horse
power induction moturs with an
average load of 76 horse power,
and one 4o horse power induction
motor carrying an average load of
32 horse power. The lighting load
consisted of 300 horse power, which is high in pro-
portion to the night lighting load because of the heavy
z4-hour load carried. The repoit from e generating
station for the same day shows that the variation
reached 108 amperes at 110 volts, or an approximate
variation of 205 horse power, considering which the
regulation is remarkably good. The secret of thisis

Fie. 10,

FlG. 17.—100 HORSE POWER Svycuroxors Motor, DRIVING SEVEN-DRILL

COMPRESSOR AT THE R THREE MiNF.

stated to lic in always maintaining a high voltage in
rclation to the motor ratings, with ample geacrator
and wheei capacity.

The comtruction of clectric railways in Chathiam and darnia,
Qat., is being advocated.

THE CAWADIAN ELECTRICAL
ASSOCIATION.
Usper the direction of the new president, Mro AL A\,
Dion, a meeting of the Executive of the above Associa-
tion was held at the Russell House, Ottawa, on Sep-

STANLEY 100 HORSE POWER SYNCHRONOM & MOTOR, DrIvING 10-DRiLL

COMPRESSOR AT THE [RON Mask MiNg.

tember 14th. Besides closing up satistactorily all
‘matters in connection with the last annual convention,
the committee discussed at some length the work which
should engage the attention of the Association during
the present Association year. This work has been
allotted to various committees, which will be called
together at an early date.

The Committee on Meters has

been requested to devise some
satisfactory  scheme for the re-
inspection of meters which will
entail less  expense upon  the

lighting zompanies than is imposed
by the existing regulations. The
Government Inspection Department
is understood to be desirous of
meeting the wishes of the companies
in this regard, il a satisfactory
scheme can be propounded.  The
view urged by the Assoctation, as
representing the compinies, is th
the present inspection fees should
the cost of re-inspection
the period for which the
are sealed, ar that 3t a
fee be necessary, it should
nominal  amount.

cover
during
meters
~econd
be for a
perience s said to have demon-
strated that watt meters do not
accumulate as much dust and con-
scequently are less liable to disar-
rangement with the alternating as
with the dircct current.

Ex-

2\ public mecting was held in the vlliage of Enm, Oot, recently
todhincuss the gquestion ot istalling an eledtne plant for hightiog
the streets. .\ committee was appointed to ascertun the vost of
lighting in other places.
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Ax illustration of the growing applica-
Steam Ploughing. tion of steam power for agricultural
purposes was given last month at
Morden, Manitoba, where a test was made by the

" Canadian Pacific Railway Company of a steam plough.

The machine moved at a speed of ope and one-quarter
miles per hour, and dragged after it a gang of ten
ploughs, which turned over a width of twelve feet of
earth, of the depth of fourinches. The fuel used was
the herbage which had grown on the prairie common
to the western country, and which had been cut down a
few days pteviously. \We ate told that the fly-wheel
moved at the speed of 203 revolutions per minute, and
the driving wheel of the machine at four and one-halt
revolutions. At the speed at which the test was made,
the ploughing done in one day would be about 20
acres.  As the price paid for ploughing in the North-
West is said to be about three dollars per acre, it would
seem that from the point of economy the steam plough
is a success. That they will come into more general
use is almost a certainty. In Germany, for instance,
steam ploughing is said to be very largely adopted.

In dynamo design, a debatable ques-
tion at the present time is the relative
superiority of moving or fixed coils.
Elsewhere in this issue Mr. W. A. Johnson presents
arguments in favor of the type of machine with station-
ary wire, contending that the two coil inductor alter-
nator overcomes the objections of bad regulation and
over-heating which may be made against the single
coil machine. In European countries this question is
also receiving some attention, and it has by no means
been decided which method of construction possesses
the greater merit.  Although the idea of the inductor
alternator was conceived twelve years ago, it is only
recently that a machine of this pattern became one of
the standard types of the Brush Company. They have
now been installed in some of the largest electrical
works, and are said to be giving satisfaction. On the
other hand, acorrespondent writes to a British exchange
that there is a tendency on the part of Swiss dynamo
makers to return to the revolving coil machine. We
are not told, however, whether or not more than one
field has been employed.

Fixed vs. Moveable
Cosls.

Dgr. N. H. Edgerton, of Philadelphia,
The Storage Battery. is building a factory in the city of

Hamilton, Ontario, for the manufac-
ture, on a somewhat extensive scale, of the high tension
battery of which he is the inventor. Considering the
limited demand as yet in Canada for the storage.
battery, this is a strong indication of the faith of Dr.
Edgerton in the future of storage batteries generally
and of his invention in particular.  As it is said to be
the intention to employ some fifty workmen, the ques-
tion of a market for the output of the manufactory
suggests itself.  This is in part answered by the fact
that the Cataract Power Company, which has already
secured control of several electric railways in and
around Hamilton and contemplate building other new
roads, arc very likely to install a storage battery
system as an auxiliary to their railway power plant.
From this it may be judged that the promoters of this
manufactory anticipate a much greater use ot the
storage battery for railway purposes, not for direct
operation, for which they have not been found satisfac-
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tory, but as an auxiliary plant. If the storage battery
should be employed in this manner by the Cataract
Power Company and be found satisfactory, it will
undoubtedly result in other companies following in
their footsteps, and will give encouragement to the
storage battery industry in Canada.

Tue Dominion government is about to
undertake the construction of two
quite important extensions to its tele-
graph system, both of which will involve rather uncom-
mon engineering features. One of these is a line from
Lake Bennett to Dawson city, in the Yukon district,
for which three hundred and thirty thousand pounds, or
one hundred and sixty-five tons, of iron wire will be
required. The second is the extension of the Gulf
of St. Lawrence telegraph system from Big Raumaine,
Quebec, to Chateau Bay, Labrador, opposite Belle Isle,
a distance of 315 miles, and which has been frequently
asked for by the shipping interests. In connect.on
with the latter extension, it is not improbable that
wireless telegraphy will be employed to communicate
between Chateau Bay, on the Labrador coast, and
Belle Isle. Itis said that the experts are as yet un-
decided as to how the connection will be made. The
laying of a cable would be the most simple methed, but
it is feared that it might be broken by the grounding of
icebergs in this narrow strait. About the only alter-
native, therefore, seems to be the adoption of a systemn
of wireless telegraphy, and this course is understood to
be under consideration. The demonstrations that have
been made of this system would seem to place its prac-
ticability beyond question, and its adoption in Canada to
a greater or less extent may be expected to follow in the
near future.

Bxtensionot Cana-
dian Telegraph
System.

Tue Cataract Power Company have
made another proposition to the city
council o! Hamilton to pump the water
supply of the city by means of electricity, instead of
steam, now employed. The revised offer is said to
be more favorable than the previous one, und there is a
probability that eventually satisfactory terms for per-
forming the service will be reached. The Cataract
Power Company contends that by the introduction of
electric power a considerable saving in cost of operation
can be effected. The pumping of water by electricity,
not a new idea, opens up another field for the central
station manager to exploit in his search for a market for
the output of his station. \Where the water supply is
pumped by electricity, it may be found expedient by
some cities and towns to adopt a system of water puri-
fication by means of the electric current. We observe
that in St. Louis such a1 method has been adopted with
satisfactory results.  The system consists in admitting
the water to be purified into a tank divided into
small compartments. In cach of the latter a pair of
electrodes are located, the positive being attached to
the bottom of the compartment, while the negative
floats upon the surlace of the liquid. As these re-
ceptacles are presumably non-conductors of electricity,
when the current is turned on it naturally passes
through the water from the positive to the negative
electrode, and by decomposing it liberates hydrogen,
which escapes to the surface, carrying with it all foreign
matter and impurities. In Paris, France, the Tindal
system is in use. This consists in forcing air that has
been subjected to the action of a high tension elecric

Pumping Water by
Rlectricity.

current, and thereby ozonized. into the water to be
purified. The costis given as .028 of a cent to steri-
lize one cubic yard of water, which certainly seems very
reasonable.

Tue Canadian Manufacturer, apparent-
Iy with the object of securing the favor
and incidentally the advertisements of
the manufacturers of acetylene gas machines, charged
this journal with having misrepresented the extent of
the development of acetvlene lighting by publishing
statistics compiled by the Canadian Electrical Associa-
tion. Our answer showed clearly that no responsibil-
ity attached to us for the correctness or otherwise of
these statistics, which were published as a part of the
proceedings of the Canadian Electrical Association con-
vention. The Manufacturer, evading entirely this, the
main point, in our reply, returns to the attack in this
manner ¢ “ Our esteemed contemporary gives itself
away, forin the very letter that it alludes to from a
manufacturer of acetylene gas machinery, data is given
that disproves the assertion that there are only 155
machines in use in Canada. If the Electrical News
desires to verify its unverified statement, we will have
pleasure in giving it the names of a few Canadian con-
cerns whose annual output each is in excess of the
gross number mentioned in the statement alluded to.”
As to the correctness or otherwise of the statistics
published, the editor of The Manufactuser should have
addressed himself to the Canadian Electrical Associa-
tion, under whose direction the figures were compiled
and given to the public. Incidentally it might be men-
tioned that the editor of The Manufacturer ** gives him-
selt away * when he alludes to data given in the letter
of 1 manufacturer of acetylene apparatus, mentioned in
our previous reply, which letter, through an oversight,
was not published in our September number.

The Record of
Acetylene.

LIQUID AIR.

Priox to 1887, says the Engineer, air was thought to
be a permanent or incondensable gas, but it was lique-
fied simultaneously by Messrs. Pictet and Caillete at that
time, though at an enormous expense. Ahout 200
years ago the lowest temperature thought to be obtain-
able was produced by a mixture of snow and ice, and
was used by Fahrenheit in establishing a zero for his
thermometric scale. Since that time scientists have
reached a temperature some 3oo degrees below the
Towest point ever reached by Fahrenheit.  Of the three
known methods for producing cold, the first, i.c., by
the rapid solution of a solid was used entirely up to
1820 and yiclded a temperature of 30 degrees below
zero centrigrade.  The other two methods are the rapid
evaporation of a volatile liquid and the rapid expansion
of a cooled and compressed gas. By a combination of
pressure and refrigeration, Faraday in 1823 liquefied
all except six of the existing gasces, but it was not until
1869 that it was discovered that these gases must first
be cooled to a critical temperature. By subjecting
hydrogen to an cnormous pressure and at the same
time lowering its temperature it was found possible to
liquefy it.  Hydrogen has a critical temperature only 33
degrrees €. above the absolute zero of temperature.
From the experiments performed, the conclusion was
drawn that solids, liquids, and gases were but different
forms of matter through which any substance could be
made to pass by the addition or withdrawal of heat and
pressure.



218

CANADIAN ELECTRICAL NHEWS

October, 1899

THE DIRECT CURRENT MOTOR.*
My 1. A Heror, Ma. F. L E.
DyNasmo electric machines belong o the class of machines
which are called reversible.  This does not mean that they can

be run backwards, but that 1he transformation of encrgy which ,

Roes on wn the machine is reversible.

If we apply medhanical energy to o dynamo so as to make it
rotate, it will generate o current of electricity.  This current we
cat send to a distance through conductors, let it entera machine,
another dynamo, and this machine will start to rotate and con-
vert the corrent or electrical energy supplied to it into mechunical
work  the mobion ot visible masses of matter,  In this accomphish-
ment we started out with mechanical energy, and come back to
it far from its fiest application.  Electricity in the transformation
has only been a link, & means of transmitting the power.  Motion
is necessary 1o produce the current, and the dynanio or motor is
merely a device for transforming what is called energy from one
foras to another,

A motor is therefore the same machine as a dynamo, or a
dynamo to which i cusrent is supplicd.  Therefore, in studying
the inner working of a motor, we must deal with exactly the same
principles that we find at work in dynamos, The main parts
which are to be considered in a dynamo are the field magnets and
the armature. The field magnets, which produce the magnetic
ticld, are usaally stationary ; the armature, the part in which the
cureents are induced, revolses.

A\ commutator is also required, either to carry the current gen-
crated in the conductors of the armature to the ling, as in a
dynamo, or to ~onduct the current fram the line to the conductors
o the armature, in the case of a motor.

It a conductor forming a loop is moved across a magaetic field,
a carrent will flow iu this conductor : this current will be gener-

Srezh

Fra. 1.

ated as lonyg as the motion lasis, and the moment that it stops the
current will vanish ; also, if a conductor careving a current is
placed in a magnetic field in a plane at right angles 10 the mag-
aeli lines, it expericnvces a force urging it 1o move in that planc.
The motion will fast as longy as the current is flowing in the con-
ductor and as the conductor is siill in the field.  Motion is there-
fore necessary 1o produce the clectric current, and the olectsic
current will in turn produce mation,

The armature, as found in dynamos, is simply a collection of
loops of wire so arranged that cach conductor inits rotation be-
tween the field magnets is carried past these ficld magaets, and
cureent s generated in these conductors.  In a motor, the con-
ducrors carryinys current and placed in 2 magactic ficld are sub-
jected toa force which, as will be presently explained, producesa
rotation of the armature.

Fig. 1 shows a section of an armature and pole pieces of a
dyvname. Thas secion s an a plane at right angles to the shaft ;
a amd bare two conductons forming a part of the same loop, the
curretits @ these bewnyg in opposite directions. It will be found
that conductor (2) will be subjected to a force acting downwards,
while the force on (M will be ypwards, the effect of these two
ferces, as will readily be seen, being to turn the armature about
If any aumber of conductoms are arranged on the
surface of this armature, the forces acting on these conductors
will be all downwards on one side of the brush plane and upwards
on the other side. These forces, acting on the conductors at a
certain Jdistance trom the axis of the shaft, results in a twist, so
that the shaft will be turned. I we were to rotate by haod the
armature of a small dyname, we would find that as Jong as the
Jrnamas nol made 10 geanerate any current, the resistance to
turmng the armature woald be very small. Asa matter of fact,

Wy axas,

S Atatiact Lalatute delivernd Ylefwe the VY M C .\.- H«irwal Clab. Mentreal,
:-‘\ 1. A MHeadt, Mal . EF, Latwrer in Rlectngal Engineering at MeGill
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this resistance is that simply due to the friction of the shaft in s
bearings, and the friction due to the pressure of the brushes on
the commutator.  But if we should now close the circuit of the
dynamo so that the machine will generate a current, the force
that we shall have to exert to keep the machine rotating is many
times greater, for since the conductors are now carrying curren,
the foree which we find acting between magnetic fields and con.
ductors cirrying current is acting against'the imparted motion of
the dynamo.

In a motor this force is the one which causes the machine to
rotate, and is therefore acting in the direction of rotation.

it scems puzzling to the mind of the unacquainted observer
how it is that so much force has 1o be exerted to drive a dynamo
under load ; the armature revolves between the polar picces quite
freely, the mechanical friction can absorb but very little power,
then what becomes of the surplus power which is mechanically
imparted to the machine. The answer iy, that there is a force
which the magnetic field exerts on the conductors of the armature
since they now carry current; this force or drag opposes the
rotation, the larger the current in the armature the greater this
drag and the more the power which is required to keep the
machine revolving,

In a motor this drag is the driving force, and is the one which
produces the rotation.

TRE STARTING OF ELECTRIC MOTORS,

In starting an electric motor from a stand-still, it will be found
necessary to introduce a resistance in the armature circuit of the
wmotor, this resistance to govern the current and reduce it to any
desired flow. At starting, or when the motor is running slowly,
the current has to go through a resistance box called starting
box, and then through the conductors of the armature; the field
coils are cither connected directly to the line as in shunt-wound
motors, or in series with the starting box and armature as in
seriesswound motors.  The current strength is therefore giver
by the ratio of theclectro-motive force of the ling and the total
resistance introduced in the circut. In order to speed up the
motor, the resistance of the starting box is gradually taken out,
until the motor is placed directly on the live and is then running
at its tated specd.

Without this resistance at the start, the current that would go
through the motor would probably be excessive and prove in-
jurious to the insulstion of the armature ; besides it would not be
doing uscful work, for useful work is only done when the armature
revolves.  The current at start should be large enough to start
the rotation, but not large enough to injure the motor.

Ifthe resistance in circait is now cut ont gradually the motor
will speed up, and it will be found that the faster the motor runs
the weaker the current becomes. This is due to a generating
action taking place in the motor itself on agcount of its speed, in
fact the motor by its rotation is now working as a dynamo on its
own account and tends to generate a current in the circuit in the
opposite direction to that which is driving it.  As the production
of current is due to an electro-motive force, this gernerating action
taking place in the n:otor will be found to be due to an clectro-
motive force acting as soon as the machine is rotating. This
electro-mative force, which is called a counter electro-motive
force, varics with the speed, that is, increases or decreases with
the speed. The current now does not depend on the electrical
resistance of the circuit alone, but is checked by this electro-
motive force of reaction which is working against the electro-
motive force of the line. Therefore, whereas in a generator there
is anly one clectro-motive force acting, in a motor there must
always be two 2 soon as the machine is developing work, that is,
as soon as the machine is totating.

The clectrical energy supphed toa motor is measured by the
product of the voltage on the line into the current flowing ; this
product is expressed in watts, and iof divided by 746, will give the
clectrical horse power delivered to the motor. This energy,
usually called the electrical input, iy, however, not wholly con-
verted into useful work, and only a portion of this (happily a
large one) will be available on the shaft.

The cnergy supplied is expended in two ways, in h-ating the
circuit and in doing work. The expenditure of energy in the
form of heat is the product of the resistance of the circuit into the
square of the current.  This product is expressed in watts, and
may be termed heat watts.  This amount of power is lost and
simply heats up the machine; 10 reduce this loss will be to make
the resistance of the armature as small as possible. The differ-
cnce between the total watts supplied to the motor and the heat
watts may be called the mechanical watts, that is, it is this part
of the total energy which will be transformed in the machine from
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electrical to mechanical energy.  These mechanical watts, how-
ever, may be divided into two, those which are utilized in doing
useful work, and those which are required to overcome the in-
ternal resistance to motion.

For example, in all motors a certain amount of work is required
to overcome the friction of the bearings, the friction of the
brushes on the commutator, the resistance of the air, and such
effects known as hysteresis and ceddy currents. The energy
required to overcome these must evidently be drawn from the
supply, and amounts to & certain loss, and the aim of the de-
signer is o reduce these 1o a small value.  The rest of the me-
chanical watts, usually called the useful watts, are available for
useful work ; that is, the energy available on the shaft of the
motor.

“En resume,” we see that, of the electrical horse power de-
livered to a motor, only the uscful mechanical watts are available
for doing work ; the ratio of these 1o the electrical input in watts
is called the efliciency of the motor. The electrical input is
casily measured by means of an amperemeter and of 2 volt meter.

The mechanical output can be measured in different ways, one
method being by a brake, such brake to be in the form of & prony
brake, which is well-known. This brake consists in clamping on
the pulley of the motor 2 pair of wooden jaws which absorb the
power. Sometimes it comnists of a rope passing over the pulley,
the pull on the rope being measured by means of a scale, If p
is the pull in pounds on this rope, and r the radius of the pulley
over which the rope is passed, the twistion the shaft retarding
the motion is equal to pr.  If the pulley revolves at a speed of n
revolutions per second, the speed of the periphery of the pulley is
cqual to 2ztn. . Now, the work is the product of the force by the
velocity at the circumference, therefore the work absorbed in foot
pounds by the brake=px27rn. Now, 530 foot pounds per
second equals one lorse power, therefore the horse power ab-

sorbed by the brake is equal to 2?':2",

N

This measures the output

of the motor,

INHERENT REGULATION IN INDUCTOR ALTER-
NATORS. °
By W. A, Joun<on.

It should not be necessary to call the attention of the buyers
and users of electric machinery to the great desirability of having
practically perfect regulation in any dynamo, but this important
featurc is very often overlooked. By perfect regulation is meant
that all ordinary changes in load, from the throwing on or off of
lamps, should not cause change in pressure of more than 2 per
cent.  The usual guarantee of engine builders at the best is but a
regulation of two per cent., consequently the dynamo builder is
limited to this percentage, as the regulation of dynamo can be no
better than the constancy of the speed, as governed by the
engine or water-wheel, allows of. It is well known that direct
current dynamos are turncd out by makers of high grade ma-
chines that will give a regulation of 2 per cent., but until recent-
ly no inductor altcrnator has been able to show anywhere near
the result.

Good regulation means longer life of lamps, greater satisfac-
faction to the customers, less attention to controlling rheostat,
and it generally means a cool running dynamo (unless the dynamo
is overloaded).  Not only is this truc of direct current dynamos,
bul to much greater extent with alternating current can the
greater advantages of perfect regulation be claimed as the most
essential point to consider inthe selection of a machine, as with-
out proper design the fulse currents generated in the iron of the
machine through lack of magnetic balance necessarily result in
excessive heat, bad regulation and low efficiency, ané especially
is this true in the inductor 1ype of dynamo.  The principal reason
why one or two of the older manufacturers of aliernating dynamos
have adhered 10 machines having moving wire instead of adopt-
ingr the inductor type, is that most inductor dynamos on the
market have extremely bad regulation, and necessarily, through
hysteresis losses, low cfficiency. Therefore, one or two of the
larger manufacturers are still adhering 1o the old type of moving
wire machines, obtaining rcgulation through complicated com-
posite windirgs, rectifiers, ctc., and of course retaining all the
attendant dixadvantages of such construction. The mechanical
and commercial advantages of the inductor dynamos are so
obvious, however, that & machine overcoming the objections
mentioned should meet with the approval of all users. It is
possible to design an inductor altemator of such coastruction that
perfect inherent regulation within two per cent. can be obtained
for all ordinary clanjesin joad, such as throwing on or off the

lamps in a theatre, church or any large bulding, say 230 lamps
on a 1000 light machine, and proportionally on liarger sizes. In
fact, fully one-third of the capacity of a machine has been cut off
with a momentary Quctuation of but one and one-half volts, the
needle setting back in a few seconds to standard voltage.

This is far closer than has been obtained before with inductor
alternators, and absolutely does away with constant attention to
the rheostat (except for change in speed) after the dynamo and
lineis at working temperature,  This is a stronger claim than
can be made for the composite wound michine under the usual
working conditions.  Now, how can this close inherent regulation
be obtained? Ouly in a machine having magnetic symmetry.

This is the key note of dynamo design, and if lacking in an in-
ductor alternator, then through the irregular action of the mag-
netic flux the different parts of the iron frame and the armatare
core will run bot, communicating this heat to the windings of the
armature and field coils, rendering them incapable of carrying at
a reasonable temperature the full current load that the cross
section of copper provided would otherwise allow, and in some
machines this wasteful magacetic beat has been communicated to the
bearings, causing these to overbeat and necessitate shutting down.

A machine without magnetic symmetry will overheat at even
light loads, thus proving the rule as to temperature, whereas a
machine of proper design will remain practically constant in
temperature at all loads or until the capacity of the copper wind.
ings is fully attained.

To sum up, the claim is made that the successtul dynamo or
motor (following in design the present recognized theories of
magnetic changes) baving but a single magnetizing field coil, it
matters not whether the machine be for alternating or direct
current, is yet to be designed, and that any single coil machine
is and will be defective, incflicient, reguliste badly, overheat
througch hystereris, and that i two-coil inductor alternator of
proper design overcomes all the objections mentioned.

This theery was enunciated by us as far back as 1885, and
has been reasserted in printed matter we bave issued at severad
later periods, and while it is an extremely simple point not in any
case claimed as original with the writer, as it has evidently been
recognized by designers of multipolar machines, perhaps, how.
ever, inadvertadly, as the use of the multipolar type of ficld
originally arose from the desire to obtain low speed and sub-
division of current in commutation of direct current machines,
yet in the inductor type of alternator the use of more than one
ficld has been entirely overlooked by all manufacturers.

A machine embodying the very desirable fexture of close in-
herent regulation is now manufuctured in Toronto by the United
Electric Company, Limited, and the correctness of the theory as
herein stated is proved by the fact that this machine has practic-
ally no magnetic heating in the ordinary sense of the term in the
iron or stecl of any portion of the frame, inductor or armature
core, in fact, under test at overload, it having been under 30
degrees Fahrenheit above surrounding atmosphere after i pre-
vious full load run of fourtecen hours,

PERSONAL.

The congratulations of many friends are being extended to Mr.
W. A Martin, secrctary of the Toronto Electric Light Company,
upon the accasion of his recent marriage to Miss Bowling,

The exhibitors in Machinery Hall at the late Toronto lodustrial
Exhibition presented Mr. T. Eversfield, chief enginecr of the hall,
with a bedroom set itnd an address expressive of his kindness and
consideration during the fair.

The news has been received in Montreal of the maaiage in
England of Mr. Ernest G. Coker, B.B., B.Sc., assistant professor
of civil engincering in McGill University.  Professor and Mrs,
Coker were cxpected to arsrive in Montreal about the end of
September.

Mr. John J. Yark, chicf enyuneer of the Board of Trade buildinyg,
Montreal, has tendered his resignation, to accept a similar posis
tion at the St. Lawrence Sugar Refinery.  He has beensuceeeded
by his brother, Mr. B. A. York, who for the past four yecars has
been inspector for the Boiler Inspection and Insurance Company
of Toronto. )

Mr, W, J. Johnston, late cditor of the Electrical World, of New
York, is at present on a tour around the world.  Mr. Johnston
sailed from San Francivco, the first stages of s journey being
the Hawaiian Islands and Japan,  Ia the Qricmt, Rorea, China,
Manila and Java will be vistted, and about mx weeks passed in
India. The entire trip will accupy about cight monthis, and com-
prises visits to Egypt and Turkey.
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BY THE WAY.

Whes old timers in various departments of the elec-
trical business get together, they are apt to indulge in
reminiscences of an interesting character. The old
telegraph man by way of illustrating the resourcefulness
of the pioneers, will tell how a stove pipe was once utilized
to make contact between the ends of a broken wire
when nothing better adapted to the purpose was in
sight, and how to everhody's surprise it did its duty
nobly and well.  Another will describe the first in-
sulated office wire as having a covering of hemp and
red sealing wax. At this point the electric light man
will probably start in to prove that expensive insulation
is not as necessary for the prevention of fires as it is
supposed to he. By way of experiment he once put up
a number of 52 volt incandescent lamps on bare wires
placed in contact with wood, then turned on the hose
and no fire resulted.  The electric light man believes,
and there appeirs to be ground for his opinion, that the
fire underwriters' regulations governing the method of
wiring, should take the voltage into account. He also
thinks that it should be made permissible it not com-
pulsory, as in England, to ground secondary wires, to
prevent trouble from contact. These and many other
subjects of equal interest engage the attention of the
old timers when by chance théy meet.

x x X

¢ AN odd institution that has lately come under my
notice,” said a friend of mine the other day, ‘‘is the
railway, twelve miles in length, between Grenville and
Carillon on the Ottawa river.  This railway is employ-
ed for the transport of passengers and baggage coming
by steamer from Montreal to Ottawa and vice versa.
The train, which consists of a locomotive and one car,
makes only one trip per day, leaving Carillon on the ar-
rival of the boat from Montreal, and on the return,
leaving Grenville on arrival of the steamer from Ottawa.
The line runs through fields some distance from the
river, The roadbed and rails cannot be seen except at
close range, being overgrown with grass. At a glance
the engine is scen to be an old timer and probably will
not stand a pressure of more than 3o to 30 pounds.
It looks very like the first locomotive put into service
on the old Northern Railway, and which I understand
was built at Good's foundry on Queen street, Toronto.
An old gentleman, grey haired and grey bearded, at-
tired in a long black coat, white tie and high collar,
and presenting the appearance of a superannuated
Methodist preacher, occupies the dual position of con-
ductor and brakeman. Notwithstanding his antiquated
appearance, however, he seemed to be rather more than
up-to-date in his movements, for on the whistle sound-
ing ‘down brakes,’ he responded so quickly that the loco-
maotive and car were brought toastopsomedistancebefore
the platform which does duty as a station, was reached,
and the train had consequently to be started up againto
reach its destination.™  In concluding his description,
my friend remarked that the old conductor must have a
great task on his hands in making up his daily returns
for the railway company.

X X X

Tux clectrical situation at Ottawa is at present an
interesting one.  Speculation is being indulged as to
the outcome of the efforts which are being made to
subject to competitiuvn the Ottawa Electric Company,
which until now hus furnished the entire supply of clec-
tricity for public and private purposes, The Deschene
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Electric Co., which failed to secure a franchise, has
gained an entrance to the city over government pro-
perty alongside the canal, in return for lighting the
canal. Thus fur the company are lighting only one or
two of the large buildings, and it seems doubtful
whether they will become an important factor in the
situation, as they are not allowed the use of the streets.
The Metropolitan Electric Company has been organized
and has obtained a franchise trom the council, to
utilize a water power seven miles distant to generate
and transmit electricity for light and power to the city.
This enterprise involves the construction of a canal at
considerible cost. The company are doing some pre-
liminary work in the neighborhood of the water power,
but it is said are experiencing difficulty in getting the
requisite capital subscribed. The opinion is expressed
in Ottawa, that the company would prefer to sell out to
the Ottawa Electric Co., if the way should open up for
satisfactory negotiations. It is also reported that the
Ottawa Electric Company have an option upon an
equally good water power situated two or three miles
nearer the city. Perhaps the best available water
power is one situated on the Ottawa river, about 35
miles Above Ottawa. Here a natural dam is formed by
several isiands with narrow spaces between. This
power, which is the property of the Quebec government
was recently offered for sale by auction. A condition
was that the purchaser must expend the sum of $300,-
ooo upon development work, which had the effect
of preventing offers. The fact that Nature has
left so little to be done for the development of this
power, should have prevented the insertion of such a
condition. There are numerous water falls on the
Gatineau, but the turbulency of that stream is such that
the still water necessary to the avoidance of anchor ice,
prevents their utilization for electrical purposes.

The power house of the Canada Electric Light Co., at Am.
herst, N. 8., was partially destroyed by fire on September 1gth,
The loss is believed to be covered by insurance. N. A. Rhodes
and D. W. Robb are members of the company.

As a result of recent labor troubles in connection with the
operation of the street ralway at London, Ont., the council is
saud to be conmderig the purchase of the street railway property
and its operation by the city as the best mcans of putting an end
to the present unfortunate cordition of affairs. 1 the event of
being unable to buy out the existing company, a rivid road is
spaken of.

Application hus been made to the Ontario government for the
incorporation of the Port Stanley Electric Railway Compaay, to
construct an clectric railroad from Port Stanley to St. Thomas
and London.  The road, it is thought, could be constructed and
equipped at an outlay of a quarter of a million dollars. The pro-
moters of the scheme are the Londan and Port Sianley Grave)
Road Company, who talk of having the road completed by May
231th next.

News has come to hand of the death, under distressing circum-
stances, of Mr. W. AL M. Pollock, electrician at the clectric light
station at Almonte, Ont.  Deceased was cogaged in rubbing
powdered resinon A revolving pulley to kecp the belt from
stipping, and was standing in a narrow space it the end of shaft.
ing. By some means his right arm was caught in the belt, and
he was thrown head forecmost between the pulley and the bridge-
tree.  He was carried half way round the pulley and suspended
head down, being wedged in the narrow five inches of space be-
tween the pulley and the bridge-tree. When extricated it was
found that the arm of the deceased had been wrencbed off at
the clbow, and that he had received other serious injurics
Medical assistance was at once procured, but Mr. Pollock
succumbed to hisinjuriesin lessthanthree hours.  Deceased wasa
respected and well known resident of Almonte, and [eaves three
small children. He had been employed by the Almonte Electric
Light Company for thirteen year.,
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UNDERGROUND CONDUIT FOR ELECTRIC
WIREO

Tue Cily Council of Ottawa, through its Fire und
Light Committee, a few weeks ago instructed the city
engineer, Mr. Joht Galt, to report upon thu feasability
of placing the electric light, telegraph and telephone
wires underground. Mr. Galt's report, together with a
preliminary sketch showing the proposed method of
subway construction, will be found below :

To Chairman and Members of Fire and Light Committec:

GENTLEMEN,—Acting upon your instructions to investigate and
report upon the feasability of having all clectric wiring under-
ground, so0 as to obviate the nuisance of the overhead system
constructed and carried upon unsightly poles along the streets of
the city, I beg to report as follows :

Underground wiring is guite practicable from a civil, me-
chanical and clectrical standpoint, notwithstanding the objections,
difficulties and obstacles to be encountered.

The most important feature to be considered frem the standard
of municipal requirements is the system of underground work.
The ideal method, unquestionably, would be separate open
subways on each side underneath the sidewalks or aleng the
street roadway, close to the gutter or curbing, large enough in
size for the accommodation of water, gas, clectric wiring, cte.,
including facilities for examining, making repairs and house
connections.

This seems.to be the only suitable plan of subway construction,
and will give separate underground spice on cach side of the
street for pipes and wire service 1o the street line. Of course
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VISIT TO THE CHAMBLY WORKS.

AT the special invitation of Mr. Rudolph Forget, president of
the Royal Electric Compiny, a party, composed of the directors
of the Royal Electrie Company and their friends, paid a special
viut to the Chambly Rapids power house on Saturday, Sepl. oth.
A spedial train carried the party to Chambly Caunton, where the
power house is situated.  Mr. W, H. Browne, the general man-
ager, and Mr. P G, Gossler, the eagineer, showed the visitors
through the power house and explained the machinery used in the
generating of power, At present there are four huge generators
in operation, having a capacity of 3,000 h.p. each, making a total
in aperation of 12,000 hp.  The ultimate capacity of the power
house is calculated at 25,000 hop.  Mr. Browne expliined to the
visitors that the generators were the largest machines of the kind
that had ever been built, even larger than the Ningara Falls ma-
chines, and he was especially proud of the fact that they had been
made at the Royal Electric Company’s works in Montreal.  ‘The
many interesting features of the plant were expliined to the visit-
ors, and the extraordinary precaution which is taken against
lighting storms was shown.  The visitors were greatly impressed
by the machinery and the perfection of all the arrangements,

Among the visitors was Mre. W, R, Eckart, of San Francisco,
the representative of the Blue Lakes & San Franciseo  Flecirical
Compuny, which is putting in a plant to supply power from the
Blue Lakes, in the State of Nevada, to San Francisco, California,
a distance of 130 miles, at a pressure of 60,000 volts, the highest
voltage ever attempted and the longest distance transmission in
the world.  The machinery for this has been ordered from the

Stanley Electrical Manufacturing Company, of Pittsfield, Mass.,
the associate company of the Royal Electric Company, Montreal,
and a special object of Mr. Eckart’s visit to Chambly was to in-
spect the machinery,

Ho expressed himself as much impressed
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PROPOsAL FOR UNDERGROUND CONDUIT—-CITY OF OTTAWA.

this, you sce, would require duplicate water and gas mains, but
there could be nuv objection outside of the exira cost, because in
the central portion of the city this is both desirable and highly
advantageous, subway or no subway.

My conclusions are as follows :

(1) In cies overhead wiring s highly objectionable from
every standpoint.

«+ (2) Underground systemsare practicable for all kinds of service,
notwithstanding the scrious objection urged, including interfer-
ence on account of electrical induction.

{3) A single subway in the middle of the street, aliiough prac-
ticable, is entircly unsuitable, because connections to house pro-
perty would require constant cutling up and repairing of sireets.

(3) It is more than apparent, without further explanation or
illustration, that under municipal ownership the extent and inter-
ference in the tearing up of streets will be reduced to a nunimuni.

(5) In the end the results will be highly satisfactory and econo-
mical to all concerned, while at the same time the dangerous,
annoying and objectionable overhead system would be abolished,

In conclusion, I submit a preliminary sketch showing a brick
lined underground subway 4 ft. wide by 44 ft. high, located in-
side the roadway, close o the curbing.

The total cost for the actual construction of this double subway
on the ordinary macadam roadways would be $12 per lineal foot,
and on permancntly paved roadways $16 per lincal foot, to which,
of course, would have to be added all the other large incidental
expenscs connected with the conversion of the present system
into the new. If the subways were pliaced directly underncath
the concrete walks, the cost of construction wounld be increased
25 per cent., and would still have to cross over roadways atall
strect intersections and in addition be a scrious hindrance to
pedestrian traflic during period of construction.

Your most obedicnt servant,
Jons GaLrt, City Engineer.

with the perfection and completeness of the machinery and
arrangements.,

The longest distance transmission i Canitda s that of the
Cataract Power Company, of Hamilton, being 37 miles from the
generator to the motor, and the above mentioned plant from the
Blue Lakes to San Frandisco is the longest aad highest voltage
in commercinl operation in the world.  These facts are & strong
testimonial to the efficiency of Stanley apparatus for the trans.
mission of power over long distances.

SPARKS.
Early in October the British Columbia Electric Rajlway Com-

pany will commence the construction of a tramway line from
Victoria to the Gorge, about two miles distant.

The Ouawa Electric Street Railway Co. have just let the contract
to Messrs. Henney & Smith for the construction of i branch line to
Britannia, a distance of about five miles. The contract price is
$49,000, the company furnishing the rails, poles and ties.  The
road will be double tracked for the entire length,

Mr. N. Pinze, of Montreal, has invented a new street car fender,
which is 1o be tested by the Moatreal Street Ruilway Company.
The new fender is made of slats of iron or wood fitted on to a
frame, which is attached to the front of the car.  The slats are
concave in shape, but the cdge above the track is oblique instead
of straight. By an ingenious contrivance the motorman can,
when he sces any one on the track in front of him, drop the fender
edge upon the track so that its oblique edge will only be a
fraction of an inch from the ground. The outside end of the
fender is supplicd with small wheels or rollers which rest upon
the ruils and preveat the fender from forming an obstruction
to the forward motion of the car by coming in contact with the

&&round. In addition, the new fender is supplicd with springs
which relieve the thock of the blow inflicted by a body coming
in contact with the fender when the car is in motion.
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LUBRICATION OF LEATHER BELTS.

Tie consumption of mis and gieases for the tubrication of
leather belts is much lurger than many suppose,  There are, of
caurse, a number of spedial belting compornds which are used for
the dressing of leather beltw; but most of the manufacturing
plants and power consumers adhere to the old way of caring for
the belts, which consists in cleaning them at intervals with grease
and oil, 1allow or the like, then aflowing the belts to stasd uatil
the lubricants have been absorbed.  Belts which are run in dye
houses, bleacheries, steam laundries and places were the air is
moist do not get dry enoogh to tequire Jubrication,  But belting
in wood working, metal working, shoe manufiucturing, flour and
similar establishmeuts is more or less subjected to the dry, dosi-
lades atmosphere of the rooms, and in time becomes harsh, dry
and stff

A fittde oily grease or similar sabstance may be used to advant-
ape in restotingg the pliability of the leather.  The trouble is that
some men use oo much of the lubricant. I the ol or grease s
flowed all over belt and is not gwven time to impreguate the fibre,
the belt will lose its grip on the pulley, and guickly ran off, 1f,
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LUBRICATION OF LEATHER BELTS.

however, the ~oftening stufls are umformly and lightly applicd
and gnen tme to saturate the leather, the fiber will graduaily
assume a softer and more pliable condition, which will improve
the drving qualities of the belt and avoid slipping.

But 1t 1s not atwavs lack of a fubnicant that canusex a belt to
If a belt «s so arranged as 1o take in
but a portion of the pulley, like O, Fyg. 1, then much of the are of
contact is lost and the belt will ship with a load, esen if the leather
w properdy lubacated. I the arc of contact is inereased to that
of D, a fuller geap s obtaned of the comacting surfaces, and the
belt will oot be so likely to shp it 1t is properly limbered up with
the night lubricants,  If the are of contaet is brought to F, the
bite s otill more increased, and the danger of slipping averted,
other conditions bemg night.

The . .most effectively lubncated leather belts will run to one
stde ! thie wheels are incorrectly set. This is llustrated in Fig,
o0 windh a sample s ginven for the condition in which the writer
hads very many pulless,  For some reason the local machinists

ship and run to one sude,

are quick to decide that the belt itself, the lubricant ., or anything
but the pulley itself, is wrong. The tendency for a belt is to run
to the high side of & pulley, except in case where the belt puiis
down on the pulley, as in Fig, 2, when the belt rides the lowest
edge at G. - There is but one remedy, and that is to line up the
shafling on which the pulley runs.  Then the belt will take the
centre of the wheel.

In Fig, 3 is a common case. A tight and leose puliey run to-
gether, and the belt shifter is adjusted so that but a fraction of
the belt runs on the tight pulley.  The result is that the belt con-
stantly slips.  Lubrication will not help it. Procure a monkey
wrench and set over the belt shifter so that the full width of the
belt will run on the tight pulley, and the difficelty will be over-
come.  Or if the tight and lose pulleys ire sct so as to permit a
space to exist between, the belt will sink down as at I, and, of
course, produce slippage.

If the tendency is for the belt to take a side of the wheel, Fig.
44 out of line with the guide pins J of the shifter, much trouble will
result.  The strain coming on that side of 1he belt, the edge will
be broken as at R and K, and probably the joint opened as at P,
The remedy again is to level up the shaft and pulley.

Again, it may happen that a correctly adjusted belt and freely
lubricated one slips at certain points.  Then examine the splices.
If the jointing of the belt is open, like that in Fig. s, it may be
seen that the slipping occurs here when the lace leather is riding
the wheels.  The only remedy is to draw up thelacings and close
the butts of the belt, as in Fig. 6.—American Miller.

QUESTIONS ON STEAM ENGINE OPERATION.

A writer in Modern Machinery asks the following questions :
1. How shall I proceed in order to cqualize the load on the two
pistons of my compound enyine, 16 and 30 inches in diameter re-
spectively 2 At present the lugh pressure piston does much more
work than the low pressure and [ wish 1o remedy the evil, 2.
What is meant by re-evaporation in the cylinder of a steam
engine? 3. Is it a source of gain or loss in cconomy ? 4. How
can it be prevented ?

The answers given are as follows : 1. If you have an adjust-
able cut-off on your low pressure valve gear, shorten up the point
of cut-off.  This will increase the back pressure on the high.
pressure piston, and raise the initial pressure on the low pressure,
thus giving more expansion and a better distribution of the steam.
If you have no cut-off on the low pressure valve-gear, or if itis
not adjustable and you cannot have it made so, lower your boiler
pressure and carefully note the effect.  This will raise the ter-
nunal pressure in the high pressure cylinder, and send more
steam to the low pressure ? 2. There is always more or less
water in the cyhinder when running, cither from a boiler that fur-
nishes wet steam, from a steam pipe that is not well protected, or
on account of imtial condensation.  After the cut-off has taken
place the pressure falls rapidly, and if it is very low near the end
of the stroke it so reduces the boiling point that the heat in the
walls of 1he cylinder causes it to evaporate into steam again, but
too late 10 be of any service? 3. It is a source of loss, because
it takes heat from the eylinder without producing steam in time to
be of value.  The result is that when another charge is admitted,
some of it is condensed, and this loss frequently is heavy, although
often unsuspected by engincers. 4. Measures should be taken
to furnish the cylinder with dry steam, it should be well lagged to
prevent condensation, and as the pressure cannot fall too low
unless the load is light and the cut-off short accordingly, the
boiler pressure should be reduced until the terminal pressure i«
raised. If this is not practical on account of the necessity of
maintaining a high pressure for other purposes, a reducing vilve
may be placed in the steam pipe. These changes will also in-
crease the economy by reducing the loss from other sources.

T -

The District Assembly No. 18, Knights of Labor, Montreal, at
a recent meeting, discussed the advisability of petitioning the
government 1o appoint experts to examine clectrical plants, it
being claimed that accidents resulting in loss of life and limb had
taken place through the neglect of the government in not
appointing an inspector for this purpose.
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ENGINEERING NOTES.

The temperature of water in a boiler is the same as the tem.
perature of the steam.  Water cinnot be heated higher than 212
degrees in the open air because it evaporates at that point 3 but
in @ closed vessel such asa boiler where there is pressure this
tends to retard the boiling and the temperature of the water is
alwayx the same as that of steam.

Watkr Hamser, —If steam be admitted at the top of a vessel
partially filled with cold water, condensation will take place until
the surface is somewhat heated, and this, in connection with a
cloud which forms above the surface, will retard rapid conden.
sation, so that in due time the full steam pressure can be main-
tained above water cold at the bottom.  This phenomenon is not
an infrequent occurrence in boilers in which the circulation is de-
fective.  Itis therefore perfectly safe to heat up any vessels con-
taining cold water, if the steam can be admitted from the top
upon the surface of the water and so maintained.

Ot TESTING.- -A home.made oil tester for a shop consists of a
shaft and balls with a shell between, The whole rests in half
bearings, around which is put an iron strap, the tension beinyg
regulated by a set-bolt. The balls run in grooves. To test,
apply the oil, run the shaft and if the bearing gives signs, upon
cooling, that the lubricating oil is gumming, it is an indication
that resins of similar body-giving substance have been used.
Resin oil, if properly distilled, does not produce this clogging.
These bearings form pretty good oil testers, and they are some-
times found where they will generate heat with one oil and not
with another.  Such a bearing will determine the special merits
of i machine oil.

BELTING.- -The ultimate strength of ordniary bark-tanned single
leather beltng vaties from 3000 to 5000 pounds per square inch
of cross section. The thickness of single belling varies from
316 inch to 5/16 inch, and from 3/8 to 5/8 inch for double belting,
and by taking the mean thickness we get the breaking stresses
from 730 to 1250 pounds per inch of width for single belts and
1300 to 2500 pounds for double belts.  The safe working tension
should never exceed one-fifth of the strength of the joint, which is
about one-third the above values. From this we find that by
taking 1/5 of 1/3 of the breaking stress, or 1/15, the working
tensions are, for single belting, 50 to 8o pounds, and for double
belting, 100 to 160 pounds. Belts will run with the minimum of
attention for many years, if the teasions do not exceed 50 pounds
for single and 8o pounds for double belts per inch of width.-
From * Smokeless Heat," by General Engineering Company.

¢ Orillia,” writing to Power, asks : What size wire should be
used for field magnet coils and armature of a four-pole dynamo of
a capacity of two or three 16-candle power lamps at 107 volts,
and what size should the armature be? The answer given is as
follows : A dynamo of two or three incandescent lamps capacity
is not a practical machine. Machines of that size cost alnost as
much to build as a machinc which will maintain eight or ten
lamps.  The smallest sized machine to be used as a dynamo that
we would recommend would be one which would as a motor have
a capacity of one-half horse power. Run as a dynamo sucha
machine would have an output of about seven lamps. The wire
to be used on the armature would be No. 21 B. & S, gauge. The
size of wire on the field would depend entirely upon the design of
the michine, shape of the frame, dimensions and so on. A
machine of ordinary design would probably require No. 24 or 25
wire in the field coils, but thisis of course & mere hazard.  The
armature of such a machine should be about 3!s inches in
diameter and 334 inches long.

HIGH EFFICIENCY INCANDESCENT LAMP,

SoME time ago the startling news was published that Maxim,
onc of the pioneers in the invention of the incandescent lamp, had
succeeded in improving the lamp so that there would be a saving
of 235 per cent. in the number of watts required per candle. It
now appears from London ** Lightning ™ that not only has this
cl'ﬁci.cncy been reached, but even exceeded, and that a factory for
making these lamps at a rate of 6,000 a day the largest factory
of the kind in England is in course of construction. The con-
sumption of encergy of these lamps is said to be only 2.8 to 3.0
watts per candle, as compared with 3 to 4.5 watts in the usuad
lamps. No further information is given at present, but more is
promiscd soon.

It is rumored that negotiations are under way looking to the
extension of the clectric street railway at Moncton, N.B.

EXHIBITS AT TORCNTO INDUSTRIAL FAIR.

NOIWITHspANIING  that manufacturers are far behind  with
orders, the exhibit this year i the Machinery Hall of the Toronto
Industrial Extubition was quite up to the average. A number of
manufacturers of electrical and steam apparatus were represented,
referenve to whose exhibits will be found below.  The Canadian
General Electric Company welcomed many a visitor for the last
time to their show-rooms on Front street, the company having
since removed to new oflices, fitted specially for their purposes, at
No. tg3and 16 King street east,

Entering the Machinery Hall from the east, we found the Royal
Electric Company occupying it large space.  Their exhibit was
made very attractive by several huadred incandescent lights
arranged in festoons neir the ceiling over the company’s exhibit,
In a space about 50 x 40 feet there were displayed several §.K.C.
dynamaos, a complete line of direct current motors and S.K.C. al-
terniting current motors, car motors and controllers, transforme
ers, are and incandescent lamps, lighining arrestors, switches
and volt meters, and, in fact, everything necessary for a most
complete central station, whether for railway, lighting or power
purposes,  The exhibit was much admired by visitors gener-
ally, and was of great interest to persons connected with the
electrical industry.

A 30 h.p. engine of the regular side crank type was exhibited
by the Robb Engineering Company, of Amberst, N. S, It was
direct connected to one of the United Electric Co's dynamos.
The diameter of the engine cylinder was given as 8%, stroke 107,
and speed 323 revolutions per minute,

The exiz'hit of the Unitéd Electric Company, of Toronto, con-
sisted of one 33 kow, inductor alternator, built for Redford, Que.,
and one direct current, direct driven multipolar dynamo, driven
by a Robb cnygine, built for the MclLachlan Carviage Co., of
QOshawi,  There were ilso several steel multipolar motors of the
enclosed type, designed for direct conuection to all classes of
machines and mechanical tools.  Besides the above, there were
shown arc lamps for direct and alternating circuits, are dynamos,
bipolar motors, transformers, cte.

In the Machinery Hall the Goldie & McCulloch Co., Limited,
of Galt, Ont., were among the largest exhibitors. Their machinery
included one large ** Wheelock  engine, which, by the way, was
sold to the Toronto Fair Association, and one 10 x 10 and one
12 x 12 ldeal high speed engrine.  These latter are of handsome
design and finish, very compact and take up very little room, and
arc suited for either direet connection or belted drive dynamo.
Their four gas and gasoline engines atiracted much attention, one
of these being directly connected to a triple pump. These
engines are meeting with a large sale.  There was also exhibited
a number of wood-working pulleys and wood split pulleys and a
gyrator, this latter being a flour milling machine of which this
firm is the sole Canadian maker. Altogether, this exhibit was
greatly admired by machinery men visiting the exhibition.

A display of gas and gasoline engines was made by the
Northey Manufacturing  Companvy, of Tdromo. The little
“Northey Junior ™ gasoline engine attracted much attention, it
being adapted for the lighter work about a farm, cte. A 5 hap.
horizantal gasoline engine was used to run a Fleury 10 inch plate
grinder, and during the Fair repeatedly ground 4o bushels of oats
per hour, which is regarded as a good performance. Tins
engine was not using its full power at any time when running
the grinder, as it was also used for operating a feed cutter with
pncumatic elevator, and did the work put upon it with great case
and regularity,  Then there were 3 hop. and 12 hap. engines.
The latter was operating one of the Northey Co.'s large triplex
pumping engines, thus affording a good example of what a
modern wateeworks plant might be. The engine and pnmp
togrether were shown 10 be extremely compact, and the absence
of firing, handling of coal, smoke, dirt and ashes were very
noticeable. These engines are also used for running dynamos
dircct for the lighting of gentlemen's resudences and for other
isolated plants. The manufacturers claim that they «r - the only
engines built in Canada which will do direct work on a dynamo
successfully, others having 1o use u storage battery between
engine and lights.

The exhibit of the Electrical Construction Company, of London,
was very instructive to those interested in the important details of
construction of electricat apparatus, they having the parts of ma-
chines ¢n exhibition showing the detail of construction and lugh
class workmanship of their apparatus,  Their slow speed motor,
12 h.p.y ranning at 230 T.pan., showed to advantage the adapia-
bility of their motors for direct connection to printing presses and
other slo'w speed machinery under direet clectrie control of the
operator,  Their 300-light dynamo, at 300 r.p.n., introduced a
class of machines which, owing to their slow speed, cool and
Sparkless operation, bring forward to particuliar prominence the
life of the dynamo, which is claimed to be almost without limit
under these conditions.
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TELEGRAPH +* TELEPHONE

WIRELESS TELEGRAPHY FOR MARINE PURPOSES.

Mg, Eo AL Hamalton, MULEE., M.Can.Soc.CLE,, contubutes to
the Halifux Eoho a long letter on the vatue of wireless telegraphy
for naval, mailitary and shipping purposes, and more particnlarly
in connedtion with the manne interests of the wosld. Concerning
s employment in the latter sphiere he says @

* Without soaning in bnaginative fhight to the realms of specu-
lation and rambling conjecture, letus at once proceed to consider,
in a matter-olfact way, the actual work which this young and
proimsing atel has accomplishied, and what he is ready and cager
to peeform at the present moment, By means of this messeuger
a moving object can be kept i telegeaphic cannnunication with
any other moving object or a fixed station. A ship fitted with the
appiaratus cannot only keep in telegraphic communicition with the
it has been long since thor-
but ships can also,

shore up to any reasonable distance
aughly tested up to over 3o miles off the shore
if thoroughly equipped, be warned of approachiog danger or their
proximity to dangerous coasts where the signalling appliannces
are placed.  Fog, rain, snow and wind in no way impair the efli-
cieney of this system of telegraphy, and berein ies s especial
value for marine signabling,™

Mr. Hamiltan then takes as an example the case of an occan
steamer bound ftom a home port to one on our own shores, and
shows how, having put to sea under conditions of drizzly weather
and freshening wind, she can, by mians of the telegraph system,
communicate with passing ships and, if need be, give to an incom -
ing vessel the beanng of and distance of the lighthouse or head-
land she his left behind her,

As showmny the ticld for the employment of wireless telegraphy
off the Atlantic seaboard of Nova Scotia, Mr. Hamilton says :
* Between Seal Island and Cape Race there are several import-
ant lighthouses  incloding those on Sable Iland . which might,
with very great advantage to shipping, be provided with the
means of signalling to a distance of thirty miles, ora less distance
if desirable ; and likewise on the Labrador coast, in the Straits of
Belle Isle and in the Gulf of St. Lawrence, where navigation is at
times both diflicult and dangerous.  The establishment of sach
facilitics would be i boon to commeree and a credit to the
country, to say nothing of the possibility ot its being made a
source of revenue, or at any 1ate self-supporting.  There are, of
course, details 1o be considered i connection waith such a scheme,
such as making some stations sigrmal stations only  that is to say,
they would simply and automatically signal their number or desig-
nation  whilst other stations would be cquipped for telegraphic
communication.  Then, again, it might be vecessary in some in-
stances 10 project the syenals over a presenbed number of degrees,
as, lor instance, near the approaches to i harbor, i which case
two stations might emit sirnals over a certim are, <o as to render
it posmible for i vessel 0 et a crossebeating aud estabhsh her
pn\lll\\ll.'

Then Mreo Hamilion concludes: ** The system has been in praee
tical use i the Htalian navy for over two years, and for several
months hids been the means of commumication between thie South
Goadwin lghtstap and the South Foreland lighthouse, in the
Stnuts of Dover. Telegraphic micssages have been exchanged
between stations on the coasts of England and France, and com-
mumcation with passng vessels established. Aniateresting feat-
ute in the expernnents s the tacilty with which Mre. Marconi
succeeds i cuttimg oot a thied station so that it cannot interfere
with the other twoe The advances made in the application of
wireless telegraphy 10 practical work have been such as 1o justity
the beliet that it will become a sine quat non to every coast and to
all classes of vessels, whether on the ocean or in the great lakes.”

Meo 1L W Keat, gencral supertendent of the New Weat-
minster & Burrand Inlet Telephone Co., is at present on 2 visit to
Ius home wn Peterboro, Ont. 1t s Mic Rents itention
Chicago, Uleveland, Toronto, Montreal and other cities for the
purpose ol specting the latest telephone switch-boards and ap-
plranyes i enstences with aview to adopting the most improved
M present there are on the

1> vist

systemoan the Vancouves Iix.h;mge.
Vancouver Fachange over Soa subsctibers, and the business has
Krown to such an extent that a awstehsboard of mcereased capa-
vty Bas become 4 necessity,

SHORT CIRCUITS.

Me. B 1L Turner will probably introduce a tocal  telephone
system at Mantowaning, Ont.

The Hudson Bay Co. are about to estatuish telephone connec.
tiop trom Fort Sunth to Snnth Landing, a distance of 160 miles
on the Great Shnve river.

The Department ot Pablic Works at Ottawa fuvites tenders up
to October 5th for the supply of 105 tons of galvamzed iron tele-
graph wire for the Lake Bennett-Dawson line,

Mr. EC AL Dempster, chief clerk in the Great North-Western
Telegraph Company’s oftice at Hamilton, has been moved to
Fort William, to accept a responsible position with the Canadian
Pacific Railway Company.

The Columbia Telephone & Telegraph Co. is about to con-
struct o miles of private telephone lines, extending from Grand
Forks, B. C., 1o the various mines in the vicinity.  An order has
been given by Mr. J. P Graves,

Qra P King, Fred Bonaell, D. H. MeNuit and R, B, Harmer
are seeking incorporation as the Sussex and Hammond Telephone
Co.  They purpose erecting a telephone line this fall from Sussex
to Jeffries” Corner, N. B, and will extend it to other points later
on.

The Bell Telephone Company are making 1 number of exten-
sions and improsements to their lines along the south shore of the
St. Lawrence,  Underground conduits have been laid as far as
the Victori Bridge, Montreal, and it is expected to have the
line 10 St. Lambert completed in a short time,

The Dominion government has just let the contract to X.
Gendreau, of Quebec, for the extension of the telegraph system
from Big Roumiame, Que., to Chateau Bay, Labrador, opposite
Belle Isle,  The length of line to be constructed is 315 miles,
The poles will be supplied by C. J. Bickerdike, of Montreal.

The annual general meeting of the sharcholders of the Great
Northwestern Telegraph Compauy was held at the head office
in Torontoe on September 25th. The old Board of Directors
and ofticers were re-vlected, viz: President, H. P Dwight, To-
ronto ; vice-president, Adam Brown, Hamilton ; directors, H.
N. Baird, James Hedley, AL S, Irving, W. C. Matthews, To-
rontc ; Richard  Fuller, Hamilton; Hon. Wm. McDougal),
Ottawa, and Chas. A, Tinker, New York ; seoretary and auditor,
Geo, D, Perty 5 treasurer, Arthur Cox.  The financial statements
presented showed a4 marked improvement in the revenue of the
company over the previous year, and it was stated that the out
look for the coming year was still more hopeful.

Me. M T, Quigley, manager of the C.P.R. telegraph office a
Vancover, B. C., is authority for the statement that his company
s made arcangements with the Dominion government for con-
nection with the line now being built in the Yukon district.  The
system 1o be be adopted will be that of sending merchamts’ filing
messages in the Vincouver oflices of the companies doing  busi-
uess there, the latter 1o transmit them by special arcangements
on all steamers going north. . The idea is 10 have packages of
MESSARes PO, say, every other day from Vancouver, At Skage-
way they will be placed upon the line to Bennett, and at the latter
plice will be transmitted 1o the line being built by the Dominion
government and forwirded to Dawson.

Mr. Chas. Park has been engaged as teacher in Electricity
and Steam Engrincering at the Toronto Technical School.  Mr.
Park was one of the four students who took the electrical course
at the School of Practical Science, Toronto, in the first year after
its establishment, Under his direction it is expected that the
electrical and steam engineering courses at the Technical School
will become even more efficient than in the past.

Messes, MeManos towe & MeManus, Sydney, C. B., are in-
stalling for the Nove Scotia Steel & Iron Company, a complete
clectric lighting  plant,  consisting of one 75 k. w. S.K.C.
two phase geaerator and a complete cquipment of 60 alter-
nating current enclosed are Jamps,  This, we belicve, is the
fist installation inCanada where an altemating current gener-
ator has its capacity entirely 1aken up  with arc lamps alone,
and speaks well for the future of alternating currect are lamps
and also of the progress bemng made along  these lines. The
entire plant was furnished by the Royal Electric Co., of Mon-
treal.
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TRADE NOTEs.

The Robb Engineeting Co., Amherst, N. 8., are supplying the
town of Neepawa, Man., with i steam plant for their new
electric lighting system--a too h.p. compound engine and two
75 hop. Mumford improved boilers,

The corporation of the ety of Winmipey, through its Water and
Light Commissioners, hive awaded the contract for their ine
candescent electric lighting plant to the Rayal Electric Co., of
Montreal, the plant to consist of a 6o k.ow. S.K.C. two phase
alternating generator, with the necessary transformers, ete. The
order for the arc appariatus wis placed with the Western Electric
Co., ot Chicago.

Over five thousand letter cartiers visited Scranton, Pa.., on
Labor Day, and took part in a parade which preceded the busi-
tiess session of the tenth annual convention of the National
Association of Letter Carriers,  In honor of the occasion, the
business houses of the city were handsomely decorated and elec.
trical devices were freely used.  The International Correspond-
ence Schools had a large monograwm, L. C. 8., with letters com-
posed of red, white and blue incandescent lamps, in front of their
building, making a very fine display.  This institution has over one
hundred thousand students, and as its mail is handled by carriers
in all parts of the country, they were much interested in inspect-
ing the home oftice at Scranton. A constant stream of visitors
went through the building and on Friday evening an informal re-
ception was given the letter carriers.  Hundreds of them visited
the building and saw how the work of the largest school in the
world is conducted. The instructors, text book writers, corres-
pondents, bookkeepers and ather employees were at their desks,
and the printing department was also. in operation. Over 500
people are employed in the building, which is one of the finest in
the city, having been erected especially for the International
Correspondence Schools at a cost of $250,000.

The United Electric Company, Limited, of Toronto, have been
rushed with orders recently, necessitating the operation of their
factory 13 hours per day for the last two months.  The following
are some of the recent sales of their apparatus : R, E. T, Pringle,
Montreal, two 6 h.p., two 8 h.p., and one 2 h.p. motors ; J. & G,
H. Young, Moatreal, one 6 h.p. motor; Dominion Bridge Co.,
Montreal, two 10 h.p. motors ; Kootenay Electrical & Construc-
tion Co., Nelson, B, C., 10 k.w. generator direct connected ; Mc-
Eachern Heating & Ventilating Co., Galt, one 5 h.p. motor ; Mc-
Gregor & Mclntyre, Toronto, one 8 h.p. motor: John Turner &
Sons, Toronto, one to h.p, motor ; B. V. Naylor, Nayor, Que,,
5 kow. dynamo ; Bourque & Poulin, Ottawa, one 12 h.p. motor ;
Auburn Power Co., Peterboro, one 4 h.p. motor; Darling Bros.,
Montreal, one 6 h.p. and one 8 h.p. motors ; Toconto Lithograph-
ing Co., Toronto, one 8 h.p. {motor ;: Royal Mfyg. Co., Toronto,
one 10 h.p. motor ; Crompton Corset Co., Toronto, one 6 h.p.
motor ; E. S, Stephenson, St. John, N. B., one 2 h.p., one 5 h.p,,
and one 4 h.p.notors ; Rat Portage Lumber Co., Rat Portage,
one 15 k.w. dynamo ; Alex. Dobson, Beaverton, Ont., one 4 h.p.
motor: J. W, Skinner, Mitchell, Ont.,, a 6o light dynamo;
Goderich Organ Co., Goderich, a 100 light dynamo ; Dominion
Bridge Co., Montreal, 25 arc lamps; C. T. Young, Beaverton,
one 2 hup. motor ; Miller Bros. & Toms, Montreal, two 8 h.p.
motors ; Northey Mig. Co., Toronto, one 4 h.p. motor.

SPARKS.

Mr. Edward Campbell, eclectrician, of Toronto, died in St.
Michael's hospital recently.

The ratepayers of Weston, Ont, have voted in favor of in-
stalling an electric plant, at a cost to the municipality of $7,000.

The Nova Scotia Electric Light Co., which purposes supplying
light and power on a somewhat extensive scale, have engaged
an engineer to report on various water powers. Their options
include the heiad waters of the Gaspereau river and the Currell
brook at Bridgetown. Mr. J. W. Beckwith, of Bridgetown, N,
S., is interested.

Mr. F. A. Cheney, of St. Cathirines, states that arrangements
are completed for the extension of the road to Port Dalhousie,
and an effort will be made to convert the existing twelve miles of

road into an clectric line this fall, It is expected that the
passenger service will be run by electricity this fall, but the treight
business will be operated by meins of steam until next spring.

Again the councit of the city of Ottawa are discussing  wmni-
cipal ownership of the electric plant for civie lighting,  T'wo com-
panics have now to be dealt with, the Onawa Electric Company
and the Metropolitan Company, the works of  the latter being
only under construction.  The Qutawa Company has named the
following figures as the value af their assets: Capital stock,
fully paid up, $:65,800; debentures, bearing interest at § per
cent., $320,000 ; accounts owing, bills payable, ete., $135,040,41 ¢
total, $1,241,7240.41.  The general opinion is that municipal con-
trol of electric lighting in Ottawa is yet far distant,

MOONLIGHT SCHEDULE FOR OCTOBER.

e e 7 e+ e s - - - — —

R:"“;"f Light. Extinguish. "“'::“:’:
H. M. HoM, HoM,
1. M. 0010 | AM. 3,50 9.40
2.. » 0G0 » 4.50 | 1040
3. » 0.0 » 500 |10.50
4. » 6.0 » 500 ]1t0.50
5.. n 6.0 » 500 |10.50
0.. ” 6.10 " 500 10.50
7 » 0.0 »  8.00 | 10.50
8.. v 6.30 » 500 |10.30
9.... v  7.30 +  §5.00 9.30
10.... »  8.30 »  5.00 8.30
tt.... " 9. g0 ” 510 7:30
12.... »  10.40 » 310 6.30
13.... ~ 11,00 »  §.10 t.t0
1 Heoonanns " .10
x; A.M. 12.00 \} s-to
16.... » 10 » 5.0 4.00
17 «- ” 2,20 ” 5.10 2,50

18....} No Light.
19....] No Light. } No Light, | .....
20....; No Light. } No Light. |.....
2t....| pPM. 540 | M. 8.00 2.20

No Light, | ...

22.... n  §.40 v 8.50 3.t0
23..... » 540 » Q.50 | 4.10
24..... # 5.40 # 10.50 5.0
25....] # 540 n 11,50 6.10
26.. w530 | AM. i2.50 720
27.. ” 5.30 ” 1.00 7:30
28.. v 5.30 v 1.30 8.20
29.. v 330 » 2,30 9.10
30.. ” 530 " 340 10.10
3t. » 530 » 430 litao

SUTTONS' BOILER GOMPOUND

Never Fails When Honestly Tried

Asbestos in its many forms of
variety,  Millboard,  Paper,
Wick and Rope.

Pipe Covering, Cement and
Building Fett,

Oils and  Greases, Rubber
Packings, Belting and lace
Leather, etc.

Rewmember we carry the lar-
gest and most sclect stock of
Lugincers’ Supplics in Ontario.

Write, or "Phone 2239,

The Wm. Sutton Compound Co.
0f Toronto, Limited, cConsulting Engineers.
185 Queen Street Bast, TORONTO.

IMPERIAL PORGELAIN
HIGH POTENTIAL ;
'“SULATORS ® 2 8 » & IMPZRIA PRCELAIN

Australla,
Address all

1O -y

Correspondence

Masufactured by Imperial Porcelain Works.

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

e WA

General Agent, 7 Arck STREET, BOSTON, MASS.
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SPARKS.

The eleetric light commissioners of Thorold, Ont., bave been
cmpowered to purchase a traostormer.

The Coatreook Flectne Light & Power Company, of Ceaticook,
Que., s now at work on a new power house on the old beet
fictory site.

Lattle Dorothy tgreatly surprised at seemys i hoseless carringe
go by, ** My, there « a varriage that~ walking an its sleep r
Youth's Compamon.

M John E. Wikon, aty electncan of St Joln, N.B., has
recontnended improvements to the fire alanm system, at an
estimated cost of §5,000.

A statonary engineers’ association has been organized at
Regma, N W, 1. Geo. Cook s president, T S, Hiscox secre-
tary, and 1%, Galchrist treasures.

Ihe prosent contract for electa hightng i Midland, Ont., ex
pires at the cud of tins year, and the question of  renewal will be
taken up at an carly councld miecting.

The Kay Liecinie Company, Hannltos, 18 about to be wound
up. A\ a recent mecting of creditors the assets were shown to
be $2,312.29 and e liabilities $1,721.03.

1 wish to see some of the current
Cettamly.  John,
Electnie Spark and the Storage Battery.

magannes, please.”
show this lady the
Ex.

*Current magarines ?

The Strattord Electric Laght Company are erecting i smoke
stack 100 feot luigh and 14 fect at the base. 1t is not improbable
1hat another boiler will be installed in the near future.

The Outawa Power Company has been formed, with a capitaliza-
tan of $:30,000.  The members thereof are W, C, Perkins, A.
W. Fraser, M. C. Edey, J. R. Armstrony and Johu Fraser.

Wi, Brown McLean, B. Al Se., of McGill University, Mon-
treal, has been awarded @ science research scholiarship of L1350 a
year, tenable for two years, by the London Exhibition of 1851,

The J. H, Ashdown Mfiz. Company, of Winnipeg, have pur-
chitsed trom the Electrical Construction Company, of London,
QOut., one of their 300 volt, stow speed, multipolar 10 h.p. motors.

Thomas Hocking, F. W, Drake, John Henry Mclntyre, Wme.
MclLandress and J. B, Crawford, of Datton, Ont., have been in-
corporated as the Dutton Electric Light Company, with i capital
of §15,000.

The Catatact Power Company have made a proposition to the
counal of Hamilton to operate the sewage interception avorks by
clectacity,  Another offer has also been made to pump the city’s
water supply.

Mr. Geo. C. Robb, inspector for the Boiler laspection and
losurance Company, of Toronto, has inspected the boilers in the
various fire stations i the oty of Ottawa, and has recommended
that some of them be repliced by new boilers.

The Sturgeon Falls Palp Co., of Sturgeon Falls, Oat., has
asked the town for another bonus of $12,000, in return for which
they agree, amomy other things, to renew the clectric lighting
contract for a term of 21 years, and 1o install a telephone system.

The Electrical Construction Company, of London, Ont., have
recently dosed with the Eo Girardot Wine Company, of Sand-
wich, Ont., for a new 6 hp. motor. This company have had one
of the same motoes for the fast five years, and express themselves
eaunently satified with it

The Braotford Electric & Operating Company, Brintford, Ont.,
are rapidly increasing their power business.  The Keys, Somer-
ville Prnting Co. have istalled a3 bop., two phase S.K.C. in.
duction motor with which to operate their new printing presses.
Thisv s the second printing establishiment that has pat in alter-
matingr motors.,

The Electncal Consteuction Company, of London, Qot., in their
recent deal wath the Winmipeg Street Railway Company  for the
exchanging of 300 volt motom for the 230 volt system previously
m operation there. will have in the course of a few days 8o second
hand motors of all sires, which they will be able to place on the
market at very reasonable figures,

The Electric Maiatenance and Construction Co., of Toronto,
Lumted, advise us that they are extremely busy with contracts
autside of house winng and the Onllia contract. They have
several large jobs on hand, includingg the contract for the entire
wstalltion of the electrie hghtmy plant for the Gerhard Heinta-
man Puno Co,, Toronto, this being a plant of 230 lights, with
20 kow, generator, switchboard, ete., complete.
to use a Canadian General Electric dyonamo.

It is proposed

The St. Catharines Cold Storage & Forwarding Co., Limited,
are replacing  their direct current power service in use in theie
warchouse with a 15 ., two phase S.K.C. induction motor,
The current for this machine is suppliecd by the St Catharines
Electric Light & Power Co., who have recently installed in their
power house a 200 kilowatt two phase S.K.C. generator for both
lighting and power purposes.

Messrs, Brewder & MeNa ghton, contractofs for the power
canal of the Metropolitan Electric Company of Ouawa, have
thrown up the contract, for the reason, it is said, that they tend.
ered too low. It is the intention of the directors of the Metro-
pohtan Company 1o complete the work themselves, a large
uumber of men being now at work, under the direction of the
chiel engineer, Me, Aylen.

The Electrician, of London, Eng., publishes a short description
of the Desaymar lamp.  The principle of it is that the filament in
wound 1n the form of a coil around a specially prepared cylinder
of a bady wliath is brought to incandescence, apparently from
the heat of the filament,  The luup is said to be beighiter, and it
is claimed that only half the caergy is required to produce the
same candle power, the saving therefore being about z0 per cent,

The Demarara Electric Company has been crganized in Mon.
treal, for the purpose of doing business in Demarara, West Indices.
The franchises of the British Guina Light & Power* Company and
the Georgetown Tramway Company have been secured, and it is
proposed to convert the latter system into an electric road.
Engincers have completed the surveys.  Messes, W, B. Chap-
man, James Hutchison and B, V. Pearson are the provisional
dircctors of the company.

At a recent meeting of the Vancouver city council a letter was
read from the secretary of the Board of Fire Underwriters, stating
that that body had appointed Mr. A. K. Suelling to the position
of electric wiring inspector, vice Mr. McMicking, resigned. The
letter embodied a request that the council pass a by-law enforcing
the inspection of electric wiring, the Board of Fire Underwriters
to pay the inspector by fees, and the wiring to be done satis-
fuctorily to that official.  This was agreed to by the council.

At the last meeting of the council of Greenwood, B. C., the
question of the extension of the electric light franchise was con-
sidered. Messrs. W. A, Campbell and J. McGregor have an
option on the Boundary Falls for power purposes and the electric
light franchise for the city. The latter expires on October 15th,
and unless a steam plant is putin te generate power, it was
stated that it would be impossible to complete the deal. The
promoters agreed to put in & steam plant at once, although in a
couple of months they expect to have their water power in
operation.,

A fatal accident occurred at Sherbrooke, Que., when 2 line.
man named Benoit, employed by the Sherbrooke Gas & Water
Company, was Killed by coming in contact with a live wire,
Another man named King was also rendered unconscious, but he
will recover.  The men in question were about to put up a lamp.
They proceeded to lower the brace to which the lamp was at-
tached, and not having a crank handy to work the small windlass
o the pole, Benoit and King took hold of the windlass wire rope
so as to undo the **dog.” The former had both his hands on
the wire, while King only used his right hand. Immediately
King cried out, but so strong was the current that Benoit never
spoke, and before assistance arrived he was dead, having re-
ccived a current of 2,000 volts. His hands were burned to the
bone, and the side of his face was badly scorched through coming
1in contact with the wire, in kis struggle to free himself,

The Parry Sound Electric Light Co. held its annual meeting last
month. The election of directors resulted as follows : S, Arme-
stroag, J. F. Moscly, W, B. W, Armstrong, E. J. Vincent, Dr.
Walton, Rev. W, Evans and John Clark, Mr. E. Pirie moved,
seconded by J. F. Moscly, and carried unanimously, that we, the
sharcholders in the Parry Sound Electric Co., Limited, at the
annual meeting assembled, desire to place on record the esteem
in which we have always held our retiring manager and secretary-
treasurer, Mre, W, B, W. Armstrong, and to express our con-
fidence in his integrity and ability which he has so steadily dis-
played in the condnet and management of the company’s affairs ;
and while we regret exceedingly that Me. Armstrong has de-
cuded 1o sever his connection with this company, we heartily wish
him every success in the profession he has decided to enter. The
directors have elected Dr. Thos. S. Walton president; E. J.
Vincent vice-president ; J. H. Kaifton auditor ; and J. \W. Easton
secretary-treasurer and manager.
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THE ELECTRIC PLANT OF THE MONTREAL COTTON
COMPANY.

VISIT OF INSPECTION BY THE NEW ENGLAND COTTON MANU-
FACTURERS” ASSOCIATION,

Ox October gth and oth the New Eagland Cotton Manutac-
turers’ Association assembled i convention at the Windsor Hotel
in the city of Montreal.  The forenoou of the second day was
devoted to atrip to Valleyfield, upon invitation of the General
Electric Company, of Schenectiady, N.Y,, the Canadian General
Electric Company, of Toronto and Peterboro, and the Montreal
Cotton Company, to inspect the extensive works of the latter
company.  The main object of the visit, however, was to view
the magnificent power house and (0 witness the application of
clectric power tor cotton manufacturing purposes.

A representative of the ELkCTRICAL NRWs accompanied the
party. At g:00 o'clock a special train of tive couches, furnished

understanding of the industrial application of the power, it might
be stated that the works of the Montreal Cotton Company com-
prise cight luge buildings, nonedess than thiee storevs i height
and some reaching five storess, The works are sitaated on Like
St. Francis, an expansion of the St Lawrence, on a canal about
twelve miles long, excavated by the Dominion poveroment, a
dam being constructed botween an ishind and  the mainland to
maintain a sullicient supply of water in the canale - At this dam a
hiead of ifteen feet at hugh water and eleven foet at low water is
obtainable.  For the cotton mulls a head race has been excavated
1,000 feet long and tapering from 230 feet at the entrance to 105
feet wade at the exit, the walls bengr constructed of conerete
faced with cements By the arrangement of the head race the
formation of anchior we has been avouded.

In the power house, a substantial stone structure, 100X 535 foet,
with solid concrete foundation, there are two wheel-pits, cich
containing four McCormack oo inch verucal turbines, raaking
eight in all, built by the S, Morgan Santh Company, of Yok, Pa,
cach capable of deseloping 205 hop, at 68 cevolutions per ounute

MONTREAM. CortoN CoMPANY'S ELECTRIC PLANT.-~TWwWO OF THE 400 R. W. GLNIRATORS,
‘

by courtesy of the above named clectric companies, pulled out of
Bonaventure station, and about one hour and a half later the
town of Valleyficld, some forty miles from Montreal, was reached.
Going direct to the power house, the party was taken charge of
by representatives of the General Electric Company and the
Canadian General Electric Company, who explained the points of
interest concerningg the electric plant. Not a few of the cotton
manufacturers trom the Eastern States expressed surprise at the
extensive character, efficicncy and economy of operation of the
plant, which is one of the most complete in every respect in
Canada.

This plant was described i the EnkcTRICAL News of March,
1897, but since then important additions have been made,
the total capacity of the power house being now taken up.  lutto-
ductory to some brief details of the electric plant, and to give an

under a 13 feet head,  The turbines are directly coupled to four
separate Jack shatts, two wheels to cach, placed in two rows ex-
tending the cntire length of the power hiouse.  The cheels are
governed by a Neplogle’s reliay governor belted to each jack shaft.

THE BELECTRICAL EQUIPMENT.

Directly connccted 10 four jack shafts are four generators of a
capacity of oo kilowatls at 600 volts, of the Canadian General
Electric Company’s well known threeephase Go-cyle alteinating
current type. . Two of these geaneritars are shown in the accom-
panying dlustration, although it guight be erroncously mferred
from the illustration that the generators ate not paratlel in sive.
For field excitation two 4-pole 15 kow, machines are belt connected
to two of the four generitor shalts,

The current is applied directly to the motors without the inter-

Victor Turbines
OPERATING DYNAMOS

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

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING ~——mcmammmam

High Speed, Close -Regulation, Great Capacity

High Efficiency, Perfect Cylinder Gate, SteadyMolive

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

Electric Light & Power Co., Doigevitle, NoY o Honk Falls Power
Co., Ellenville, N Y, Hudswen River Poner Transasson Co,,

' Mechanicsville, N Y. Cataract Power Co., Ham iton, Qat,

CORRESPONDEPMCE SOLICITED.

The Stilwell-Bierce & Smith-Vaile Co. -

DAYTON, OHI0,
Uo So Jlo
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position of transformers, and up to date there are about forty of
these in use in sizes from 30 to 200 horse power, with several
moare in process of manufacture.  The motars are of the induction
type, self starting under all conditions ot load, and  without
vollector rings or brushes, At present about 2,300 horse power is
utilized to drive electne motors and supply are and incandescent
hghting in all parts of the works.  The majority of the motors,
excepting those geeater than 75 hop., are suspended from the
coeiling on salid supports, thos ccononuzing floor space, and are
belted 10 line shattng, domg away with the long belt drives
previously necessary.,

In o new undl just completed all the machinery will be operated
by induction motors ranging in size up to 250 hp.

SAWITCHBOARD,

In one end of the power house is situated the switchboard, of
which a view s shown, [t consists of ten white marble panels

PR

wheel pits constructed.  An extension will also be built to the
power house which will contiin the switchboard, From this
switchboard the entire installition throughout the works will be
controlled.

When completed this will be one of the most extensive electric
industrial installations on the contineat, havimg & total capacity
of 5400 horse power. The complete electrical apparatus was
manutictured and supplied by the Canudian General  Electric
Company, of Toronto, 1o whom great credit is due.  Prominem
engineers have pronounced the vse of electuigity as applied at the
Montreal Cotton Company's works to represent the foremost pro-
ress in electrical science.

After 2 cursory inspection of the manufacturing plant of the
company the party were invited to partake of luncheon which had
been provided in an adjoining building.  About 1 o'clock the
train was again taken for Montreal, after the thaunks of the asso
ciation had been tendered to the Moatreal Cotton Company

MONTREAL CoTTON COMPANY'S PLANT —~GENERATOR AND FEEDER PaNELS,

wounted on an angle iron frame,  The two outer panels at cach
end are the mactunes pancls, each containing the necessary ine
struments and switches for operating the geaerators.  From the
remadiing ax panchs the complete wstallation of motors and ine
candescent hghts are controlied. It space permitied, more might
be sad of the mteresuny features of this switchboard.

MIRECT CURRENT PLANT.

In another buldingg s mtuated a direct current plamt supplying
wosmall porthon of the hghting. There are seven  Edison
pgenerators belt connected to a hne shaft driven by & §3-inch
vertca) Hercules wheel, developingg 163 hop.

PROFOSED ADDITION,

Excavating was in progress for a large extension to the main
power house, and it was leazned that it is the intention 1o
insall two 1200 kilowatt Canadian General Eleciric three phase
generators sumlar in type to those already installed. These will
also bie direct connected 1o MeConmack wrbines.  For this in-
creased installauon the head race will be exteaded and two

Geaeral Electric Company and the Canadian General Electric

Company.

The Standard Chemical Company, of Descronto, Om , have
recently instilled an electric lighting plant in their factories. The
apparatus was supplied by the Canadian General Electric Co.

The Canadian Geaeral Electric Company are insalling onc of
their standard 120 kilowatt sgle phase alternators for A, Gaguon
& Co., of Victorianille, P.Q.  This is the second smachine of this
size and type which this company have installed during the past
year.

The Toronto Branch No. 3 of the Canadian Association of
Stationary Engincers will hold their Thirteenth \nnual Ranquet at
Webib's Parlouns, Yonge and Melinda streets, Wednesday even-
s, Octaber 18th (Thanksyiving Eve).  Tickets S1.00; for sale
by Committee, N M. Wickins (chairman), Geo. Thompson (sec.-
treas. ), G. € Moaring, J. Huggett, A. Stour, H. E. Terry, and
any of the members,

** Built to: Hard Work **

N orthey Gas or
Gasoline Engine

traolled form of power, essential to the operating of
clectrical machinery.
struction aud so easily run that it requires no attendon
for hours at a time.
make it specially useful in the case of Isolated Plants,

such as that in 1 gentleman's residence or small town.

Supplies a smooth running, continuous, casily-con-
It is extremely simple it con-

Its handiness and convenience

NORTHEY MFC. GO., umires = Torowio

Send for Information.
1013 King St.—Sudway,
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Enclosed Arc Lamps

Burn 100 Hours with One Carbon and but One Trimming.

SUITABLE FOR INTERIOR OR WINDOW LIGHTING.
CAN BE USED ON ALL CIRCUITS .

NO SEGURES

Heavy Effective
Shadows Display
Misleading Soft, Mcllow
Lioht Light
S
Glare Even
Sparks Brilliancy
Dust True Color
. FEflects
Attention
R
KK

Can be Furnished
in Single or Double

Various Designs in
s Globe Type.

Ornamental Casings.

Mustrated Bulletin

Write for Prices. Mailed Free.

Daovsre GLone Lase,

CANADIAN GENERAL ELECTRIC CO. Limited

Head Office : TORONTO, ONT. Factorics : PETERBOROUGH, ONT.

Braxcn OFFICES @
MONTREAL HALIFAX WINNIPEG VANCOUVER ROSSLAND
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SPARKS.

Mr. | K. Taylor, manager of the St Thomas street railway,
has resgned and has been succeeded by J. L Still, president of
the company.

The work of prepanng 1o utiise the Boundary Falls water
power al Grand Falls, B, O, tor electrical purposes has been
resumed.  Liast fall a substantiad  dam was constructed above
the fall, riosing the water about 30 feet, added to the head
available.  Now o tunnel is beng doven through the rock

wluch rises sheer abuse the top of the falls to connect the dam

with the flume which is 10 be built to convey the water to the
power house. The tunnel will be 130 feer in length and the
flume 1,800 feet, with about 1,500 feet of the latter on trestles.
Mr, Francis McLean is in chamo of the work. It ix intended
to use the electric power to be generated for lighting and pawer
pyrposes, and it is probable that connection will be made with
several of the mining camps in the district, soas to supply elec-
tricity for mine purpases. At the present time the Mother Lode
in Deadwood camp is the only mine in the district using elec-
tricity for lighting and blast-firing.

The board of governors of the Hamitton |
Howpital have appormted Mro Geoo W,
Epps chief enginect. i

Mre. R, Anderson, of Ottana, has puee !
chased a site at \mnpnior for lus proposed
power stition for the supply of efectugity.

Buffalo capitalists are sid to be cone
sidering the constractton of an clectin
railway from St Cathanuoes 1o Welland.
port, Qat.

The council of the tonn of Newcastle,
N.RB., i considermy the installation ot an
clectiic light plant, and may engage an
cagineer to report on the cost,

The anaunnd wecting of the Montiea)
Pack & Idland Rasdway Co. was held o
fortnight ago.  The stitemeuts presented
show « ncet revenue of Sjagu;. 1te
old board of directors was 1esclected.

Incorporation has been geanted to the
Midlund  Power Company, Linated, ot
Midland, Ont., for the purpose of supplving
light, heat and power.  James Playta,
Geo. Chew and . L. Whire, lumbes
merchants, are nferested in the coampans.

Messrs., Reewder & MeNaughton have
issued a wnt azamst the Metropolitan
Electric Co., of Quiawng, clainnng 830,000
damuages for breach of contract and for |
wrongful deprivation of plaat and other
material, This is the outcome of a dispute
between the contractors amd the company, i
the result of which was that the contract
for the construction of the company ~
works was taken trom the contractors. ' Manufactured

Mr. Ernest 8. Haroson, 1g1 Thistde | by thee..
street, Winnipegg, Man, bis beea awarded (

The

Phgtograph of a

Chimney BEFORE the
American Stoker was instalicd.

Aimerican Stoker Go.

MONTREAL, CARADA: W. E. GOWER. Manager, STRFKT RAItwAY ClAMNKRS.
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Thexame THE...
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Breadway asd Liberty simt.
NEW YORK.

the conteact for the complete equipment
of the Hudson Basv Coos stares in lh.n
ul\. consstuyg of gne go Kow. d\lldlll\‘
direct connected to a 6o b RobbeAim.
strong engene, da ate Lanps and jug ncan.
descent bghts, 1oggethes waith all vecessary
wiring.  When completed st wall be ane |
of the largzest isalated plants i the west. g :
VN Mo

] Ma Line . g amgeve Kelicne jaaterse 1 wall )

MANTED FUETY DICHT AR

Englneermg Gontract Gompany

Main Office :
Furink BLinineg, 70 Broavwavy, NEW YORK

Canadian Office :
Tumrrx Beitmne, TORONTO, ONT,

HENRY F. DUCK, Manacan ron CANADA.

BRIDGE SUB-STRUCTURES, WATER POWER DANS, CANAL WORK
and CAISSON FOUNDATION a Specialty

tay ot enchange oo hght Relanee  1oowan, Lidowed,
(814 '

SITUATION WANTED

SITECIRICIAN OF JINYIARS PRSI0V

I

o e jrrirnce wishes femitiods as et e ezt g
Manager 2 either Radway v Dighiting  Prang
Thuotwugh, uslosstate man A v referen e e
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ELECTRIC REPAIR & CONTRACTING CO.

Rewind these and all other systems.
\Vrite for prices . . . .

GEORGE E. NATTHEWS, Manager,
621 Lagauchetiere St., MONTREAL.

BARBER'S CANADIAN TURBINE

As az XLECTRICAL DRIVER 15 giving the Very -
Best Satislaction

The...Q

Where the water
supply is variable, and
at times inadequate,
the lngh cfliciency ot
this wheel s a value
able teature. I yonr
Prosent equipment is
net nany you the
pener vou need, con-

v
st ous,

Meae v @ -0 Ve v H v Mask
dave T00r e Bl N - l-n II.-,
et tre e e A A b e "
Voawsene Peete L V0 0, ey e -ulln-n
C. BARBER - Meaford, Ont,

GROGKER PATENT TURBINE

Ve contract for the
entire installation of a
Water Power Plant,
when desired, includ-
ingg Sheet Steel Flume
Work, Casing, all
Shafting  and  Iron
wark, Governing Ap-

paratus, cte.  This
insurcs completeness
and a saving of
tne.

33-INCH CROURFR TUREINE FOR Bostox
RUBRER Lo, ST, JERONE, QU

Water Powers r ported on. Estimates for Power Develop-
ment premptly submitted, Write for information . . . .

. THE JENGKES MAGHINE GO.

32 Lansdowne 8¢,

SHERSAOUKE, QUE.
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FIRSTBROOK BROS,
King 8¢. East, - TORONTO.

MANUPACTURERS OF
TOPPFINS,
SIDE-BLOOCKS
axo CROBSB-ARMS.

WRITE FOR PARTICULARS.
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