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Buy the Turbine

I. That gives the greatest power per diameter and has the smallest percentage of
waste cffort.

II. Whose tests have been made in the Holyoke testing flume, with a record ex-
ceeding 8o par cent. at less than full gate, the largest wheels averaging more

§ than So per cent. from half to full gate.
0
%
°

[T That will give you the largest return for your expenditure; in other words,
compare the horse power with the price.

There is only one Wheel which fills the above specifications. 1t is the

M'CORMICK TURBINE

Manufactured by . . S. MORGAN SMITH CO., York, Pa., U.S.A.
wwwww“““tw“so““m“ssss\t“wvs“
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JUST YT 16 WONTED

Shows at a glance the total output of
the Station.

2 Reword to keep on file.

A cheyue on the Switchboard Attendant.

As one well-knowr: Manager put it:

*No Station Gan Afford to be Without One.”
FOR PARTICULARS ADDRESS ~~ossupann

THE MARTIN AUTOMATIC RECORDER & REGISTER CO.

CHS. JAMES, Manager. AGENTS WANTED 12-14-16 Mary St.. HARILTON, GAN

Now Is the Time

To prepare for Lighting during the coming
Winter. Please examine our System and you will
be convinced of its value.

X822 SEND FOR CATALUGUE 2ot

Volta Electric Storage Co.

HAMILTON, CANADA. Limited

Please mention the ELECTRICAL NEWS when corresponding with advertisers.
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SPARKS.

The Belleehasse Telephone Company recently started operations
in Levis, Que.

The New Brunswick Teleplione  Company, of Fredericton,
has increased its eapital stock to $250,000.

The City Couneil of Kingston, Ont., iv making arrangements
10 take over the electric light and gas plants,

11 is stated that the contenct is nbout 1o be awarded for the
consteuction of the Canadian-Austealian Pacific cable.

Itis expocted that telegraphic communication with Dawson
City, in the YVukon district, will be established this month,

The srominion Government has just taken tenders on the con-
struction of u telegraph line from Golden to Windermere, B. C,

The new electric light plant for the village of Hespeler, Ont.,
is expected to be in aperation early in November.  The contract
for engine and boiler was let to the Goldie & McCulloch Company,
of Galt, and that for electrical apparatus to the Canadian General
Electric Company, of Toronto.

The Renfrew Electeic Company, of which Mr. AL A Wright is
president, are building a new power house and  developing all

water power recently secured from Mr. Houpgh, The water
wheel will be of the hotizontal Crocker type, and the new dynamo
of the most improved design.  The new plant is expected (o be
in operation early in November.

The newly incorporated Western Telephone & Telegraph Com-
pany, of British Columbia, intends to build lines through the Nelson
and Slocan districts and to connect the boundary country with the
coust and Vancouver.  The lines of the company will be operated
in conncection with those of the Columbia Telephone Company-

Sweden, of all the countries of Europe, is perhaps most blessed
with uatural power.  From the mountain streams at the bead of
every fiord a quantity of energy is available, the total being enor-
mous,  Tothis fact the Swedes are eapidly waking up, and imports
of electrical machinery for utilization of these water powers are
growing with rapid increments.

Water powers have been developsd as a result of the genera
introduction of clectricity until there are now 500 of these electric

plants in the United States, representing an investment of over
$60,000,000 aud a capacity of 200,000 horse power. Current
thus generated is furnished for lighting 28,000 arc lights, 835,000
incandescent lights, and for operating about 6o,000 horse power
of motors. There iire over Gro miles of electric street railways
operated by water power electrically teansmitted.

MOONLIGHT SCHEDULE FOR OCTOBER.

Davofl g, Extinguish, | No-of
"M, 176 Y R IS TI Y P

Voeeay WM. 0.50 | AM. 5.00 7-10
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The C. P. Co., Limited, Electrical Supplies
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SPRAGUE ELECTRIC CO.
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Jack & Robertson - Montreal
THE NORTHEY TRIPLEX POWER PUMP

ples Paner Pamp we offes a nachine gt tocether with skl bhrought Ly years of
ting and with fud provisicn wwade £ 1 the varied demands likely to be made upon a
A featute of \al.u 1 the situ ting of the three uauh 120 degtrees apart. thus

In he Nonhey ’lnt
clpcn'mv in pamp bun!
pump - * this general (haeacter.
giving a peacti.ally constant 1l .w of water, minimiring strain on punip and c-coomizing power. The Pump
can be seadily re packed and taken up, and all details are most carcfully worked vut L it can be convenient|

ipezaled by clectricny, by water power, o by belt from engine  Different sizes and ;l)lu made 1o suit :?I
tutien

WE ARE MANUFACTURERS OF OVER FIVE HUNDRED DIFFERENT S'l\l ES AND
VARIETIES OF PUMPING MACHINFRY FOR EVERY CONCEIVARLE DUTY. WE INVITE

FNOGUTRIES FROM FNGINFERS MINE SGCPFRINTUNDENTS AND OTHERS FOR THFIR
REQGUIREMENTS IN QUK LINE., CATALOGUES AND SPLUFICATIONS FURNISHED

UPON RLQUEST

We ate alw mnnulnctuteu of the Northey G:u and Gasoline Engine, which has proved

10 be the handiest and most convenie: t fotm ot power lor smatl or iotermittent power

users 10 the ratket. Suitable tor machine shops, pumping and clectric light plants, etc.
wme for ducnpuve booklet. !
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it 1s without an cqual, and you can

Save Money by buying. WHY ?

Our Catalogue B tells why—

we give 1t away.

We keep everything electrical.

JOHN FORMAN

7C8 and 710 Craig St. NMONTREAL
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A MODERN SWITCH-BOARD.

Tuure has recently been installed in the station of
the London Electric Company, at London, Ont., a
sixteen panel switch-board for controlling the alternat-
ing output of their plant, which is a splendid example
of modern switch-beard construction, containing, as it
does, the latest ideas obtaining in this class of work,
and beiug adapted to control not only the present out-
put of the station, but also that for some years to come.

The present alternating generating equipment of the
station consists of two 300 k.w. revolving ficld and
two 120 k.w. revolving armature, single phase, belt

to suit the particular load on each meter, the voltmeters
reading from go to 130 volts, which arrangement ob-
viously gives a clear open and easily read scale. The
ground detectors are ot the Canadian General Electric
Company’s usual static type, giving a continuous in-
dication of the state of the insulation of all the lines
throughout the city.

The generator switches are double pole, single throw
and quick break, adapted to handle their rated current
without destructive arcing. They are provided with
marble barriers between the blades to prevent any
chance of short-circuiting a generator when opening its

SWITCH-BOARD 1IN L.ONDON ELECTRIC COMPANY's POwWER Housg, LoNnoxn, ONT.

driven alternators, all manufactured in the Peterbor-
ough shops of the Canadian General Electric Company.
The engines driving the first two generators are verti-
cal, simple, non-condensing, designed for this plant by
Messrs. E. Leonard & Sons, of London, the 120 k.w.
generators being at present driven by the ¢ Peerless”
type, manufactured by the same firm.

As it is intended that the generator equipment of the
plaut shall always be four units, the sizes being varied
as the output increases, there are four generator
panels provided, each capable of controlling a 300 k.w.
generator and containing the usual equipment of main
ammeter, voltmeter, exciter ammeter, generator switch,
ground detector, field switch, and rheostats. Each
panel is 8o inches high and 24 inches wide, a size very
well adapted o give a pleasing and convenient distri-
bution of the necessary apparatus, and being, for
boards similar to this, much preferable to the usual
arrangement of a shorter panel mounted on a sub-base.
The material is polished blue Vermont marble, adopted
on account of its high insulating resistance, and also
becausc it makes a very effective background for the
instruments, which are of the Wagner Company’s
make, finished in dull black and with scales calibrated

switch, the handles being of the spade type. The field
switches have a second set of jaws in addition to those
usually provided, which put a resistance in parallel
with the fields when the circuit is being opened, so as
to take the inductive discharge. There are no fuses,
the circuit breakers on the various feeders being relied
on to take care of any line short-circuits.

The feeder panels, twelve in number, of which ten
only are at present installed, the balance being added
as occasion requires, are placed five on each side of the
generator panels, and are of the same height as those
for the generators, namely, eighty inches, three of them
being twenty-four inches wide and the balance twenty
inches. Each panel contains two single pole I. T. E.
circuit breakers, mounted, as shown by the illustration,
directly on the marble, one ammeter, and, as it was not
deemed advisable, for a number of reasons, to parallel
the generators, there is provided on each feeder panel
one double pole, double chrow, quick break switch,
with barriers and transfer cables, for expeditiously
changing the various circuits from one machine to
another, the method of operation being as follows :

The centre studs of this switch are connected each to
one of the outgoing ferder wires of a circuit, the two



188

CANADIAN EBLHCTRICAD NEWS

October, 1900

bottom and two top studs being each connected to a
flush mounted plug receptacle. On the back of the
board, from end to end, are run eight gencrator bus.
bars, a pair for cach machine, each being tapped on
each feeder panel to a receptacle similar to that on the
switcon blades. Now, il any pair of these receptacles
be connected by means of eables with suitable plug ter-
minals to cither the upper or lower pair of switch
receptacles, and the switch thrown onto that pair of
jaws, it is evident that that feeder will be connected to
that generator in whose bus-bar receptacles the cable
plugs were placed, and that the other jaws of the
switch will he entire'y disconnected. This being so,
they can, hy means of a spare pair of cables, be con-
nected to any other generator bus-bars desired, and if
the switch be thrown the other way the circuit will then
be transferred to that generator without interruption to
the continuity of the service other than the two or three
seconds occupied in throwing the switch. The recep-
tacles connected to the switch jaws with their plugs,
being larger than those for the bus-bars, it is obviously

BUS BAR cacuiy.
CENERATOR ReCEnTRCLE LA
BusZnsc_ oyl .
. - ")
bhrinds
Svirewn \
accerracLesS
N\

=TT

LONDON ELECTRIC COMPANY'S SWITCH BOARD—FEEDER PANEL
CONNECTIONS, SHOWING A CIRCUIT OPERATING FROM NO, 2
GENBRATOR, WITH SPARKE CABLES IN POMTION TO
THROW ONTO NO. § GENERATOR.

impossible to short-circuit a machine by accidentally
plugging cables across its terminals.

To reduce the floor space occupied, and also to give
the attendant a clear view of all the machines under his
control, the board is mounted on a platform, suspended
from the roof timbers by the iron rods shown in the
cut, about 12 feet above the floor, access being obtained
by stairs, the landing of which is shown in the illus-
tration. It has been in use sufficiently long to thor-
oughly show its suitability for the service desired, and
is now in daily opcration, handling the stationin a
highly satisfactory manner, and demonstrating the many
advantages of a well-designed and modern switch-
board over the numerous and various complications of
old switches and wiring net-works too often found
doing duty cven at the present day, and which are not
only fruitful sources of interruptions to the service, and
often of fires, but are also a constant menace to the
safety of those handling them.

The Belgo-Canadian Pulp & Paper Corporation, which purposes
establishing pulp and papee mills at Shawinigan Falls, Que., have
cantracted with the Shawinigan Power Company for 15.000 h. p.
of water. The works of the Pitsburg Reduction Company at the
above place are nearing completion,

BY THE WAY.

A ratT man who was holding on to a strap in a crowded
Philadelphia street car was precipitated into the lap of
a lady passenger by the car suddenly rounding a curve.
The lady brought an action for damages against the
company, for injuries sustained and the jury, after hear-
ing the evidence of ‘the medical witnesses, awarded her
$2,300. Street railway companies cannot afford to let
the fat men stand, however they may disregard the com.
fort of the thin ones.

X X X
« AT the creation of the world two grent lights were
made, the greater light to rule the day, and the lesser
light to rule the night. But there is no night for the
lesser light to rule in the Yukon at present. A corre-
spondent writing from Fort Sclkirk on the 2gth ultimo,
writes: ‘It isnow 11 p.m. and ] can see to write
without acandle. We have daylight twenty-three hours
of the twenty-four.” It is somewhat contusing to con-
template this nightless, night-capless, nightmareless
existence in the golden north, and we find ourselves
unable to determine whether its manifest advantages
would counter-balance its disadvantages if such condi-
tion« of everlasting light. prevailed in Montreal at this
season of the ycar. It might lessen the work of the
City Recorder, but it would certainly reduce the revenue
of the gas and electric light companies.— Insurance
Chronicle.
X X X

A GENTLEMAN who recently returned from Sault Ste,
Marie has told me somelding about the wonderful pro-
gress which that town is making, and which is in a
large measure due to the ability and enterprise of Mr.
Clergue, manager of the great pulp mills. This gentle-
man, who, by the way, is a bachelor, lives ina house of
the block house type, and on the site where a block-
house once stood. The first story of the building is
constructed of local red sandstone, and the upper stories
of logs or square timbers. Another peculiarity of this
residence is that the heating, lighting and cooking are
all done by electricity. The proprietor being also the
owner of the electrical plant from which the streets and
industries of the town are lighted, and of the immense
water power by which the electricity is generated, is in
a position to adopt this method of heating, the expense of
which would be prohibitive in the case of persons less
fortunately circumstanced. Speaking of power 1 am
reminded that Mr. Clergue is now developing by means
of canals on the Canadian side 80,000 horse power, and
on the American side 100,000 horse power.

% ox X

Tue old saying that many a true word is spoken in
jest finds an admirable illustration in a quotation from
* Punch” of December joth, 1848, which is published
in the London Electrical Engineer. The quotation,
which foreshadows the telephone in a remarkable man-
ner, is as follows : ** Our attention has been directed to
an article made of gutta percha called the telakouphanon,
or speaking trumpet, a contrivance by which it is stated
that a clergyman having three livings might preach the
same sermon in three different churches at the same
time. Thus, also, it would be in the power of Mr.
Lumley, during the approaching of the holiday time, to
bring home the opera to every lady’s drawing room in
London. Let him cause to be constructed at the back
of Her Majesty’s theatre an apparatus on the principle
of the ear of Dionysius, care having been taken to ren-
der it a good ear for music. Next, haying obtained an
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Act of Farliament for the purpose, let him lay down,
after the manner of pipes, a number of telakouphanon,
connected (the reader will excuse the apparent vulgarism)
with this ear, and extended to the dwellings of all such
as may be willing to pay for the accommodatic=. In
this way our domestic establishments might be served
with the liquid notes of Jenny Lind as easily as they are
with soft water, and could be supplied with music as
readily as they can with gas.”
X x X

I nap a funny experience when 1 first went to Can-
ada,” said a well-known telephone engineer who is op-
erating a large exchange in the Province of Quebec.
“*As you know, Quebec is the headquarters of the
French-Canadian, and in the eastern part of the Province
there are many people who speak no English ; in fact,
there are whole towns full of them. One day I had to go
on important business to a little town which we call Ste.
Therese. When I found my man there I found also that
he could neither speak nor understand English, nor did
1 at that time know a word of the peculiar lingo that
the ‘habitant’ calls French. What todo 1 did not know,
as no interpreter could be found, and finally, in despar-
ation, I called up the Montreal office and asked for
somebady who knew both languages. He came to the
telephone, and ! told him what I wanted to say to my
French friend ; he repeated it to him over the telephone,
received the reply and translated it for me into English.
In this way we maintained a satisfactory conversation
for about halt an hour, the interpreter being a good
many miles distant from the two men for whom he was
rendering his vervices. I do not know when the tele-
phone has ever been put to a test like this before to
show what a polyglot instrument it is.”

SPARKLESS MAGNET COILS.
By Janes Asuzx,
* 1T is the purpose of the writer to describe several simple meth-
ods of winding eleetro-magnets in order that sparking atihe con-
tact maker may be either entitrely suppressed or greatly dimin-
ished, The first method and the fourth are my own; the rest,
are not generally known,

It is well-known that when the ordinary winding on an clectro-
magnet is used furious sparking occurs at the contact maker at
cach break of the circuit.  Sparks are generated also at each
close of the circuit, but these sparks are comparatively small,
Sparking at the contact makeris duc to the currents of self-in-
duction, or extra currents in the wire which is wound round the
core of the electro-magnet. At closing the circuits thesé currents
oppose the current from the battery, but at breaking the circuit
they flow in the s.me direction as the current from the battery.
These extra currents are of considerable tension.  The powerful
sparking injures the contacts of the contact maker.

First Mcthod.—Two insulated wires of the same kind and
length are wound as one strand on {he bobbin throughout their
cntire length.  The two ends of one of 1hese wires are firmly fas-
tened together.  The two ends of the othier wire are connected
with the contact maker and the battery in the usual manner. The
extra currents in the winding which is connected with the battery
are completely annihilated by the induced currents which are
gencrated at their expense in the closed winding, which is similar
and similarly situated to the winding which is coanected with the
battery. Hence we have no sparking 2t the contact maker.

Second Method.—This was invented by Carslier. It consiuts in
winding the bobbin with bare copper wire, and sepamting each
layer from the next by the thickaess of paper.  When currents of
clectriaity having low voltage arc employed, the lateral comtacts
of the coils of wire are sufficiently imperfect to prevent much loss
of current from the battery by direct flow from coil to coil, while
they casily allow the lateral passage of the extra curremts, which
are always of comparatively high tension, These become scif-
cancelled 1 piassing through the coils of bare copper wire. Du
Moncel states that this method is very effective, and he expresses

his surprise that it has 0ot been more frequently employed.  Per-
haps if the wire were dipped into very thin varnish before winding
it upon the bobbin, we might use the magnet in connection with a
battery capable of generatigy an electnie current of lagh voliage.

Thued Method.—Tlhe magaet has two sep.irate windings of che
same leneth and of the same kind of wires  These two wires
should be wound togethier as one strand on the bobbin through
out their whole length.  The two ends of one wire are fastened to
the terminaly of the battery, consequently there is a cloved circuit
during the whole time of operating the clectro-magnet.  The two
ends of the other wire are connected with a circuit closer and the
battery in the ordinary manner.  The connectivns of the two wires
are made in such & manner that the corrent in the winding con-
nected with the contact maker flows ronnd the core in the oppo-
site direction to that of the current in the other winding, which is
unconnected with the contact maker. The 1wo equal currents,
passing round the core in opposite directions, fiul 1o develop mag-
netism in the iron core of the clectro-magnet.  On opening the
circuit of cither of these wires the co.e instantly becomes magnet-
ic.  The effect on the core is directly opposite to that in the com-
mon method.  We get absolutely no spark whatever at the con-
tact maker, cither at break or at close of circut, according to
Professor Sitvanus P. Thompson.

Fourth Method. - Two insulated wires of the same kind and of
the same length are wound together as ene strand on the bobbin.
The first two ends of the wire are fastened 10 a wire which ex-
tends to one binding screw of the battery.  The last two ends of
the wires are fastencd to a wire which extends by way of the con-
tact maker to the other binding screw of the same battery. The
extra currents in the two windings at breaking circuit are neutral-
ized by their mutual reactions.

Fifth Method.—This was invented by Billet, and described by
Du Moncel in hic book which is eatitled “*Electricity as a Motive
Power.” Each leg of the maguet has two bobbins of wire. The
two ends of wire at the middle of each leg of the clectro-magnet
are joined to the two ends of wire at the middle of the other leg
of the electro-magnet. The other two ends of wire on one core
are connected with one terminal of the battery and the two cor-
responding ends of wire on the other core are connected with the
other terminal of the same battery. A contact maker isinterpos-
ed. The extra currents at breaking circuit are suppressed by
their mutval inductive reactions.  The extra cusrents at closing
circuit, however, are not destroyed by this method. Consequently
a small spark appears at closing circuit.

Sixth Method.—This was invented in England by W. Langdon-
Davies. Each wire is wound as only one layer and the ends are
allowed to slightly project. Afier all the layers have been wound
the separate ends on one bobbin of the electro-magnet arc joined
to a wire which constitutes one terminal of a battery, while the
separate ends of the wire on the other bobbin are jeinod to a
wire which constitutes the other terminal of the same battery.
On interrupting the current in cither terminal the sparking is found
to be weaker than usuvally is the case. The extra curreats in
the different layers of wire ire not quite simultancous, becausethe
layers are at different distances from the core.

Seventh Method.—This was invented by an American named
Pamme.  After winding cach layer of wire round the bobbin a sheet
of tinfoil is wrapped round the layer. At breaking and at closing
circuit the extra currents in the wire induce currents in the sheets
ot tinfoil. In consequence, sparking at the contact maker at each
break and at cach close of circuit is greatly diminished.

Jighth Method.—A sheet of copperis wrapped round the bob-
bin before the wire if wound on. At breaking circut induced cur-
remis arc generated in the copper sheath. The sparking at
breaking circuit is considerably weakened.  Currents are gener-
ated abvoin the sheath at closing circuit.  The sparking at
closing circuit is weaker than usual.  This method is believed to
have been cither invented or adopted by Mr. Charles F. Brush, of
Cleveland, O.

The Miner-Graves Syadicate hase under consideration a project
to transmit electric power from Grand Forks to Phoenix, B, C.

The ety engincer of Toronto has submitted to the city council
cstimates of the cost of installing and operating a telephone sys-
tem.  For 6,000 subscribers he places the cost of installation at
$675,000, and the annual cost of operating, including depreciation
at five per cent. and interest at 33 per cent., at $120,000.  Fora
system for 10,000 subscribers the cost of installation is givea as
$1,120,000, and annual cost of operating  $2035,000.
mates are bascd upon a common battery switch-board, .

These esti-
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THE LACHINE RAPIDS ELECTRICAL TRANSMISSION
PLANT.

In the ELecTrical Nrws of Qctaber, 1897, there appeared a
general dosgription of the clectrical power plant of the Lachine
Rapids Hydraalic & Land Company, of Montreal, then nearimg
completion,  Sinue 1hat Lime some improvements have been
made, and we are 00w cuabled 1 present 1o our readers @ de-
scription an greates deta ' which will doubtless be of interest.

Hynratnie DeEvetorne-.s. The St Lawrence river is divided
by along, nartow island at a point above the city of Montreal
mte two channeds.  The two streams taken together are known
as the Lachine Rapids, and it is in the northerm of the two
streams that the power development has been made.  Parallel
with the sbore there has been erected a wing dam 5,200 feet
longz, of cribwork composed of 12 in. x 12 in. timbers, faced with
three inch plank and filled with rock.  Between this dam and the
shore the distance is 1,000 feet, and across the canal thus formed

TuermNEs, — The hydraulic equipment consists of 72 34-inch
Victor turbines, vertical, ¢ylinder-gate type, capable of develop.
ing, under 14-foot head, about joo h.p. Under the low head of
8 feet the wheels will develop 135 hup.  They are set in flumes,
the wheels resting on wooden floors communicatingy with the tail
riace by means of short steel draft tubes.  The wheels are set in
sets of six in two rows, all six of each set diiving by bevelled
gearing a single shaft, which is direct coupled to the revolving
fietd of one of the dynnmos. A single governor controls the
gates of all six wheels, the driving being accomplishied by means
of a wooden tooth gear on the wheel shafts meshing with cast
iron pinions on the horizontal line shaft which runs to the dy-
namo. Two types of governors are used, the Giessler electro.
mechanical governor, built by the Stillwell-Bierco & Smith-Vaile
Company, of Dayton, Ohio, iund the Lombard governor, manu-
factured by the Lombard Water Wheel Governor Company, of
Boston, Mass. Iron head gates are placed at the entrance to

cut off the water supply in case of necessity, and

ey So sty

TN

| iron racks prevent debris and foating mavter from
being drawn into the wheels.  An ingeaious system
of siygnals is used between the switchboard and the
scovernor station i the wheel rooms, the invention
of Mr. R. S. Kelsch, superintendent of the plant.
When a machine is being brought into citeuit sigaals
are exchanged by means of colored lamps between
the control table in front of the switchboard and the
wheel station, these signals being wired insuch a
way that 2t signal must always be repeated back to
the senders before it can be obeyed.

Tue GENERATORS, Etc. Each battery of six
wheels is direct coupled to a gencrator of the three-

SKRETCI Mar, SHOWING L1sMIT OF FREEZING IN THE LACHINE Rarins FORERAY.

i~ built a solid asasonry dam upon which is located the power
house.  The tail race is 1,300 fect wide, and the forebay or upper
parnt of the chanacl about 3,000 feet long, 1,000 feet wide and
13 feet deep, the velocity of e water through it being 1wo feet
per second. There is a system of booms =0 arranged that all
rubbish is canied away by the three waste gates in the main
dam. The general situation may be understood by referring to
the accompanying map.  The 1o1al -available fall varies up 10
about 16 fect.

Frazn lee.  The difficuliies from frazil and anchor ice were
m a large degres overcome by having a large enclosed arex of
il water, which would freeze over easly in the winter, making it
imposaible for frazil or anchor ice 10 form under such cover.
Frazitice formed in the mpids above the enclosed arex of siild
This obstacle was met by the fact that the aatural
current of the niver, varying from 13 10 20 fect per sccond, would
be Jdetlected into the open river oa mceting the frozen surface
and would carry adl frazil along with it. But dunng the winter
of 18079 troudble was expericnced from both frazil and back-
water.  The cause of the frazil ice was the previous.

watcr.

phase type, manufactured by the Canadixn Genernl
Elcctric Company. There are 12 gencrators inall,
with sevalving fields, forty poles, yiving 750 kilo-
watts at 153 rep.m.  They are wound to deliver g9
amperes with a frequency of 60 cycles per second at 3,400 volts
directly 1o the tramsmission lines, no interpositicn of step-up
teansformers being nceded.  The winding is of the usual wire
coiled type and is ranged in one alot per pole per phase. Each
generator is direct connected to its jack-shaft. Al of the field
coils are connected together in scries.  The exciters coasist of
six Canadiun General Electric machines, four polar, 75 k.w.,
130 volt, direct current, compound wound, operated at 660 r.p.m.
Each pair of cxciters is driven by an independently governed
water wheel.  The wheel uscd for this purposc is onc of the six
300 h.p. wheels for operating the generators, the last wheel of
the seriex baving been detachied fromy the gencrator shaft and
belted 10 one exciter.  Each exciter is sufficient to operate the
whale four machines in the dyaamo room.

THE Switcit-BOARDS. =The »witch-board as at present in-
stalled contains seven pancls, cach 36x5: inches, with sub-pancls,
28x36 inches, all mounted on alabs of blue Vermont marble two
inches thick. The two outer pancls, one at each cend, are for
light and power, there being 1wo separnic sels of bus.bars for

Iy unknown existence of a recf which projecied past
ihe wing dam and against which the frazil, in being
wswept anward with the current, adkered, producing
This formed a natural dam, throwing
the frazil into the head mce instead of carrying it

anchor we,

wte thie open channel beyond.  During last year
wmpravements nere made which are aaid 10 have
climinated all funthier tronbles fromanchorice. The
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wing Jam was mised and extended a distance of
1w foet, thus enckmsing a greater body of water.
A prer was also erected some 7,000 feet above the
poner bouve, projecting 000 feet from the river
bank, thereby diverting the original coune of the river and
vaunng it to low towards the main chansel and awav from the
head race.  In addition, sluices have been left an the wing dam
which, should svaasion reuire it, may be used for ridding the
head tace of any anchot e that may be foreed into it when the
tver atine i completely blcked with iwe. To overcome the
troubic from hacknater the tad tace was eatended and dcqx'.:;cd
and an extension made to the wing dam.

Tue Pvwwer Hoise, The power house is & ateel huilding
o0 Teet Tongg by 40 feet wade. and comisis of three dvnamo
cooms ¢ x g4 Tect, and a similas aomber of turline sheds. The
ot o of concrete waith 1% anch alate, the whole beings supported
By osteel beams. The building is heated clectrically, each room
bemng supphiad vl coit heaters.

DIAGRAN

OF TRANSMISSION AND DISTRIBUTION CIRCUITS FROXN LACHINE
Rarins POWER HOUSE AND 1IN MONTREAL

this purpose insulated with heavy rubber and tested t0 30,000
volts. Thesc pancls cach contain threc ammeiens, a direct
reading volimeier, three single blade, double-throw, quick-break,
high teasion line swatches, and two atanc ground protecions.
The next two panch 0a cach side are for the four gencraton,
and cach contains three synchromaung lampn, two ammeters and
a ficld switch. The center pancl controls the exaiter and contains
three Westan ammeters, a voltmeler, two alternating voltmelers,
and two triple-pole, double-throw swatches. Al tugh tension fuses
are siteated on the back of the Naard and near the 1wp, ~0 that in
case of a fuse blowing no damage s done cither 10 the board and
apparatus o7 10 the attendant. The back of the baard s ne
tereating.  The bus-ban arc of copper cable covered with hard
vubber twbing and caps. There are two sets of these bars, and
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any machine may be thrown upon either at will, as may any of
the transmission circuits 1o the city.  In this way practically any
combination of machine and ircuit can be made.  Situated
in frout of the switch-board is a marble table on which are
placed the signalling apparatus by wineh the switch-board
altendant can give or receive any signal necessary between the
switch-board and the turbine shed.  The regulatiyg device con-
sists of the four ficki rheostat handles, the exeiter rheostats, the
synchronizing switch and the four switchex for operating the
emergency switchies of the oif type, worked by compressed ar
aud placed one in each generator lead i the basemen below the
switch-board. The lightning arresters are of the Wirt 5,000
volt type, connected in delta between tle three phases. It s
understood that it is the intention of tne company to seplace the
present switch-board with one of more elaborate construction
sand design.

Tur PoLe LiNg.~From the power house a line 33,000 feet
long is laid to the muiw distributing station at the corner of
McCord and Basin streets, in the city of Montreal. It consists of
12 three-phasce lines of No. o. B. & S. bare copper wire,
mounted on triple petticoat porcelain insulators carried on x4
inch wooden cross-arms, on steel poles. These poles are of
latticed iron, 33 fuet long, imbedded six feet in concrete, founda-
tion 2x3 feet, and spaced 100 fect apart. The line drop is 14 per
cent. of full load. The twelve lines are all operated in parallel,
though they can be subdivided in any way desired. When the
corporation limits are reached the wires are placed undergound.
They converge into a paper covered Iecad armored cable, one
circuit in cach, the insuvlation being 7-32 inch, and tested to
withstand 135,00 volts. They cross ten feet below the bed of the
Lachine canal, and 33 fect below the water level, in three inch
cement lined iron pipes, of which there are 23, and thence to the
sub-station not far distant. At an intermediate point a short
line branches off to the Cote St. Paul sub-station.

THE SURSTATIONS.—The main sub-station, comer McCord
and Seminary streets, is a two-story brick struciure.  From the
underground conduit running into the basement of this building,
the transmission line passes to the high tension switch-board,
and after passing through the aluminum line fuse it reaches the
high tension switches, then the step-down transformers, of which
there are thiee of 130 k. w., and four of 250 k. w., of the seif-
cooling oil type, onc of the latter being in rescrve. By these
the voltage is reduced from 3,000 10 2,300. There are also three
transformers of 30 k. w. each, of the self-cooling oil type, used as
boosters. The transformers were built by the Wagner Electric
Manufactering Company, of St. Louis. In the Cote St. Paul
station the equipment consists ot Manaing boilers, Westinghouse
engines, two \Walker and two Geneml Electric synchronous
motors, usually 1o operate three 123 arc light Wood miachines,
which are at present rua from the jack shaft in the power housc
10 light the strects of Westmount, one of the western suburbs of
Montreal

DistrireTioN.—The method of distribution will be understood
by reference to the accompanying diagram.  From the main sub-
station the primary disteibution is carried over the entire city in
underground conduits containing from 8§ to 63 ducts of 3-inch
cement lined iron pipe, in which three phase wires varying from
No. 310 0000 B. X S. arc placed, cach in x paper insulated lead
armored cable manufactured by the National Conduit & Cable
Company, of New York. The manhules in the strectare caca
covered with a heavy iron cover.  Ventilation is mantained by
runniag pipes to the streel pole. Cxables are carricd above ground
from the conduits for the ordinary overhead distribution to fecd
arcas of half a mile radiux.  The main sub.station supplics tweaty
2,300 volt distsibuting circuits throughout the cty, and alw
supplies one 3,000 volt circuit to the Imperial & Electric Power
Company™s station in the eastern cad of the city, where the
current is used 1o opermate synchronous molors driving the
clectric light machinery, and two circuits to the station of the
Standard Electric Light & Power Company, where one is trans-
formed 10 aperate two rotary converters feeding a 300 volt, three
wire, dircct current motor circiut i the business portion of the
city, while the other operates a synchronous motor for driving
arc lighting and other dynamos. These 4,000 volt linex are
tested at the sub-station through two seis of 3o kilowatts trans-
formrers in paraliel with one another, but in scnes with the line.
On account of the extensive nature of the city, and the many
trees it contains, the sccondary net work is of unusual size.  Iis
maintained at 130 volts, and small induction motors are fed at
this pressure, the langer oncs generally employing the 2,000
yolts current of the intermediate distribution.

Reskrve.~To provide for accidents, the company have in-
stalled at the Cote St. Paul and Chenneville streets subestations a
reserve steam plane which will be brought into use in case the
water power plant s compelled fom any Guase to dose dowan,

Tue Loan.—The load on the company’s sypstem is whaut
75000 mncandescent lamps, and between 2,500 and 3000 horse
power i motors, both synchronous and induction.  The rate for
bghting s 3 of a cent per sixtesn c. p. lamp-hour, with a dis
count of 20 per cent. tor prompt payment.  For lange consumers
under contraet the rate is reduced to 13 cent per lamp hour ,
this corresponds 10 g.4 and 7.8 cents per ko w. hour respectively,
four wattlamps being used.  The rate for power varies from 8z
per horse power per year to $32 per horse pover for large
machines.

THE REASON WHY SOME BELTS DO NOT GIVE
BETTER SATISFACTION.
By E. 1. Newros.,

WEe cften hear this or that particular brand of belting con-
demued because it did not give satisfaction. Some men prefer
leather for all purposes, while cthers are partial to some other
kind. If we study the conditions under which one belt will work
better and last longer than another, we will find that most belts
are good if the proper judgment was exercised in their selection
for the work they areinmeaded to do. The fact that a leather
belt will not Iast in a damp place or where it is exposed to wet
is no reason why the use of leather belting should be discourzged,
for under favorable conditions there is nothing better than a good
lcather belt.  On the other hand, if & rubber belt has beea run
where oil got on it, destroying its good qualities, or the edye has
been allowed to rub against something until it is worn through,
allowing the belt to separate, or, as is too often the case, the
belt ix too light for the work and & gum or resinons substauce is
used 10 make it stick to‘the pulley——under such conditions good
results will never follow, for 1 know of no better way to destroy
the life of a rubber belt than to use oil or gum oa it. 1 have scen
the rubber pecl clean off the inside of belts and stick to the
pulleys by thcuse of resinand oil.  In mzny mills incompetence
does more to destroy the belt than the work if it was propesly
adjusted and cared for.

1 ofice knew a man to usc up five leather belts in succession ia
one season, where waler was allowed 10 get on them.  The next
scason a rubber belt was put on the same place and covered so
that it was kept dry, and at the end of the season it was nearly
as good as new. Had ihis precantion been 1aken when the first
leather belt was put on, the result would have been cqually aatis-
factory.

Much care should be exercised in selecting belts heavy cnough
to transmit sufficient power without being run too tight. If a
wide belt cannot be used and a narrow one is not able to do the
work, increasc the diameter of the pulleys proportienately and
you will overcome the difficulty. When a thick belt is run at
high s<pced over a very small pulley with uafavorable results, if 2
wider and thinacs belt cannal be used, increase the pulleys also,
and note the improvement.

The lacing has quite a lot to do with the life of a beit, ax when
a belt is not properly laced the holes so0n tear out, destroviag
the belt. 1 lace in thiree different ways for theee different kinds
of belt, namely, very thick, medium to thin, and cross belts.
Thick belts, being usually run on Iarge pulleys, work well with
the straight lace.  Thin belts on smaller pulleys wark best with
what I call the interwoven lace, as laced in ihis way the holes
nicver tear cut.  Bul for 3 cross belt, rubber or leather. 1 prefer
the lacing known as the ** bootleg,” as the lace cannnt wear
when the belt rubs together, and laced in this way any crons
belt will work well.

A company has been formed at New Deaver, K. C., to light
the villages of New Denver and Silverton by clectricity.

According 1o the corones™s jury, an clectric shock, duc toa de
fective transformer, caused thedeath of Mr. H. B. Davidson, man
ager of the clectric company at Selkirk, Man. The vendict con
cludes: “Weare of the opinion that toavoid contact with the ground
by any personor persans, that tfloors of the clectric sation should be
insulated in the pump rooms and around the dynamos and switch
boards,and that vulcanized sockeis only be used in damp places, alt
mxchinery duly safeguarded by milings and other protection. and
that for the protection of the public, a government invpector of
cleciric light and power houses should be appointed, and aly
clectsic appliances tested.”™
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EXHIBITS AT THE C. E. A. CONVENTION.

WE publish in this number two views of the principal
exhibit at the convention of the Canadian Electrical
Associntion held recently in Kingston. This is the first
year in which exhibits were made under the auspices of
the Association. Unfortunately, when it was decided
that an exhibit of clectrical apparatus should form a
feature of the convention, the time was very limited for
manufacturers to prepare their exhibits, and a number
who intended to exhibit, and no doubt will in the
future do justice to their appuratus and supplies, were
prevented on account of the season of the year from
making an exhibit.

The Packard Electric Company, of St. Catharines,

spray being ten feet above the floor. This was strictly
an electric fountain of the rustic type, which, together
with the plants and vines by which it was surrounded
and covered, produced a very artistic effect, as under-
neath the water shone the radiance of 100 green lamps.

Probably the most interesting part of the exhibit was
that of the new type *“E" Scheeffer recerding watt-
meter for alternating current.  This exhibit involved a
number of instruments and was so arranged that an in-
ductive and non-inductive load could be thrown instant-
ly upon the meter which was being tested. Uponinduc-
tive loads, by means of a Stillwell regulator, the power
factor could be varied from .30 to .go. Then the same
load in watts upon incandescent lamps could be thrown

D

Extumir oF THE PACKARD ELECTRIC CoNPANY AT CaNanian EurcTrican Association CONVENTION, KINGSTON, 1900,

made ut special effort, and in conjunction with their al-
lied interests, consisting of Mr. R. E. T. Pringle, of
Montreal, The C. P. Company, of St. Catharines, and
the Hamilton Electric Supply & Construction Co., of
Hamilton, had a handsome exhibit of the various appar-
atus and supphes made and sold by them. The exhibit,
as showa in the illustmations, was arranged in a square
30 feet x 30 {cey, with four entrances, the centre ol each
side. Uprights at the entrances and at cach corner ex-
tended S fect above the floor. From the entrances to
cxch corner there was a broad counter upon which var-
ious detailed supplies, coils of transtormers, and meters,
were cxhibited. Within the exhibit were several sum-
mer couches, easy chairs, and various kinds of refresh-
ments for the inner man.  In the centre of the exhibit
was a fountain cight feet in diameter at the base, the

upon the meter and readings taken. The meter was
of small capacity, being the 10 ampere, and notwith-
standing the small size involved, the results by actual
test showed the meter to be correct within one-half of
one per cent. upon the two loads with the varying pow-
cr factor, as above stated. Several managers of prom-
inent central stations in Canada took pleasure in mak-
ing personal readings, and apparently the type “E"
Scheeffer watt-meter solves the question of accuracy
upon inductive and non-inductive loads, which has been
carefully experimented with and sought for by several
of the larger makers during the past twoyears. Doubt-
less other prominent makers have succeeded in accom-
plishing the same results, but this was the first actual
test in Canada exhibited to the assembled frateraity.
Upon another counter was exhibited the flat, or pan-
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cake type of coil, which the Packard Company now use
exclusively in all sizes of their transformers from 1.5
k.w. to 150 k.w.

The C. P. Company exhibited various supplies of a
hundred and odd varieties which they are now manufac-
turing in the works of the Packard Company at St.
Catharines.

Arc lamps, both series and for direct current, and
multiple lJamps for direct and alternating current, were
exhibited also by the C. P. Company.

In addition to the exhibit of the above mentioned
companies, Mr. Frank Martin, of the Hamilton Electric
Light & Cataract Power Co., exhibited his register for
central stations, which registers the current in amperes

NEW APPOINTMENTS AT THE KINGSTON
SCHOOL OF MINING.

SevErAL new appointments have receatly been made
in the Kingston School of Mining. Mr. L. W. Gill, B.
A. Sc., has been appointed to the new chair of electrical
and mechanical engineering. Protessor Gill is a distin-
guished graduate of McGill University. After gradu-
ation he studied for two years as Exhibition Research
Scholar, and had the distinguished honor of being of-
fered the Scholarship tor a third year. This scholar-
ship is of the annual value of 150 pounds sterling, and
is awarded by Her Majesty's Commissioners from funds
remaining from the receipts of the Exhibition of 1831.
Mr. Gill's work as research scholar was carried on part-

Exuinit OF THE PACKARD ELECTRIC CoMPANY AT CANADIAN ELECTRICAL ASSOCIATION CONVENTION, KINGSTON, 1900.

upon a chart, by which can be readily calculated the
total energy of the output of a central station for =23
hours. These charts are very interesting ; the registeris
very ingenious and doubtiess will become in popular use.

A new eaclosed magnetic type of lamp invented by
Messrs. Martin & Stuart, of Hamilton, was exhibited,
and one illuminated the interior of the exhibit, being
placed directly above the fountain. Bunting and flags of
Great Britain and the United States were plentifully
used and lent an artistic appearance to the whole ex-
hibit. Two large flags, one being the Union Jack and
onc Old Glory, were entertwined in the rear of the ex-
hibit as one entered it through the main entrance of the
City Hall, and between them was a banner with the
motto *“‘L'Union fait la force.” Over 500 incandescent
lamps illuminatsd the exhibit at all times.

ly at McGill and partly at Harvard University. Since
the completion of this work he has been in the emplov
of the Westinghouse Company, Pittsburg.

Dr. John Waddell, B. A. Sc., Ph.D., has been ap-
pointed lecturer on Industrial Chemistry, and Mr. C. R.
Mcinnes that in Applied Mathematics.

Mr. A. G. Burrows, M.A., has been appointed demon-
strator in Mincralogy, and M. B. Baker, B. A, in Geol-
ogy.

The Mining Laboratory has been rebuilt so as to give
twice the space for machinery and a lecture room and
testing laboratory. The Carruthers Science Hall has
been improved by the addition of a ventilating system,
controlled by fans, for removing the foul air and replac-
ing it with pure warm air.
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Sixce 1870 the control and management
ot the British telegraph system has
been vested in the government. The
effectiveness of the service seems to leave little ground
for complaint, but from a financial point of view the re-
sults are entirely unsatisfactory und calculated to make
other countries think twice before adopting the system.
While the system was being conducted as a private
enterprise it paid dividends of 8 to 14 per cent. Since
the government assumed control, however, there have
been large deficits almost every year. The shortage
last year on a total business of three and a quarter
million pounds amounted to more than halt a million
pounds. The aggregate of these yearly deficits has now
reached seven and three-quarter miliion pounds. The
astonishing feature of the case is the fact that the volume
of business and receipts has largely increased.

Governmental Manage-
ment ot Telegraphs.

AN interesting paper on the above sub-
Blectricity vs. Gas. ject was recently presented by Mr.

\White, of Cincinnati, before the Ohio
Electric Light Association. The figures which he
gives prove conclusively the advantages of electricity
over gas lor street illumination. He showed that in
about 60 per cent. of the cities of over 23,000 inhabitants
in the United Siates gas had been entirely discarded
in favor of electricity for street lighting purposes. In
the other 40 per cent of the cities electricity is used-to a
greater or less extent and is steadily growing in favor.
In only one city has electricity been replaced by gas, and
it is said that the explanation of this bears a close re-
lation to the politics of the city. The figures regarding
the economy of the two kinds of illumination are par-
ticulurly timely, and show that electric light is the
cheaper. The cost in Chicago, from official figures, is
$784.60 for gas lighting per mile and $567.45 for clec-
tricity, while the' brightness of illumination of the latter
is much superior to that of the former. Mr. White
submitted the statement that one arc of 800 actual
useful candle power will give as much light as 20
Welsbachs of 40 candle power.

THE employment of persons incom-
petent to perferm the duties expected
of them is an evil which exists, perhaps,
in a greater or less degree, in every branch of industry,
and is therefore not altogether foreign to the electrical
business. The claim has been made that the manufac-
turing companies are encouraging the employment of
incompeteat workmen as engine and dynamo tenders.
The severe competition thatis encountered and the
desire to effect a sale is apt to induce salesmen to lead
thier customers to underestimate the cost of attendance
necessary for the successful and economical operation of
apparatus. A certain firm in Toronto who are
the owners of an isolated clectric light plant are said to
have engaged to operate the plant a cheap and inex-
perienced engineer. The mistake thus made was soon
discovered and a competent engineer substituted. It
has been stated that the builders of the enging were
responsible for the employment of the first engineer,
because they understated to the owner the amount of
skill and attention that the plant would require. The
necessity is apparent that manufacturers of clectrical
and steam apparatus should guard against having the
reputation of their goods suffer as the result of inex-
perienced attendance.  Cheap Iabor around an electrical

Employment of 1ncom-
peteat Attendants,
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or steam plant invarinbly means that the saving
effected in salaries wiil be more than offset by excessive
operating expenses.

EXPERIMENTS to determine the effect of
snow on telephone wires have recently
been made by Mr. E. Pierard, a tele-
graph engineer of Belgium, the résults of which are in-
teresting. He found that a bronze wire 2 mm. in
diameter collected an ovoid of snow, whose two axes
were respectively 28 mm. and 36 mm. The weight of the
snow was, rovghly, 1.78 times that of the wire. A
smaller wire 1.4 mm. in diameter collected an envelope
of snow 4.38 times its own weight. The result of this
snow collecting on the wires running from the central
office in Brussels imposed an extra weight of over 30
tons on the supports. In calculating the deflections
produced by the heavy coats of snow the author found
that in many cases the long spans were safer than short
ones. This was because the long spans sagged suffi-
ciently to enable the central portions to find additionaj
supports on house ridges, etc. As an example of what
these sags-would be with the weights mentioned above,
the author found that with a syan of 100 yards there
was a sag of four yards, with a span of 350 yards the
sag was about 23 yards.

Btfect of Snow on
Tolephone Wires,

AT the annual convention of the
National Association of Officials of
Bureaus of Labor Statistics of the
United States, held in Albany in June, 1896, a committee
was appointed to undertake an investigation of the
private and municipal ownership of water, gas and
electric light plants. This committee recently submit-
ted the results of its investigations, which are pub-
lished as the fourteenth annual report of the Commis-
_sioner of Labor. The general impression is that one of
the main objects of the report was t, prove the advan-
tage of municipal as compared with private ownership.
There seems no reason for dissatisfaction so far as the
abundance of information in the report is concerned, it
being perhaps quite as complete as could be expected,
considering the many difficulties met with in gathering
information of this character. It is equally true that
the results neither prove nor disprove the claim that
municipal ownership is more economical than private
management. Neither is it difficult to discern that the
compilers of the report were partial to municipal
ownership, hence their statements should, in our opin-
ton, be discounted. We will not attempt to make
deductions from the numerous tables bearing upon the
cost and operation of electric light plants, this being
well nigh an impossibility, but some of the figures
given in the introduction and analysis of the tables are
of peculiar interest. It is shown that in the United
States there are 965 gas plants, of which but 34 are
under municipal control.  The number of electric light
plants is 3,032, of which 460 are municipal and 2,572
private. The report covers 320 municipal and 632
electric light plants, or about 35 per cent. of the total
oumber in the United States. The capacity of the
electric lighting plants has been given by taking the
rate of horse power of the engines as the basis.
It is noticeable that municipal ownership is most
common in respect to small plants. Of those of
50 h. p. investigated by the committee, 9 were
municipal and 6 private ; of 100 to 125 h.p., 13 were

Electric Lighting
Statistics.

municipal, and 10 private; 200 to 300 h. p., 13
municipal, 19 private; 500 to 750 h p, 7 municipal,
57 private; 1,000 to 1,500 h. p., 4 municipal, 34
private ; while of 5,000 h.p. plants, none are owned
by wunicipalities, and 15 by private interests. This
is also shown by the invested capital, 320 municipal
plants representing an investment of $10,908,925, and
632 private plants aninvestment of $113,917,815. The
cost of producing electric light is gone into at some
length. In this one of the largest items is, of course,
ihe salaries and wages account. This is divided into
two sections, that of salary including the remuneration
to officers, superintendents, clerks, etc., and that of
wages being the amount paid for engineers, firemen,
dynamo tenders, linemen, and like help. In seven of
the groups shown the average cost for wages exceeds
thatin the private plants, while in eight of the groups
this item in the private plants is greater than in those
municipally controlled. On the other hand, the average
cost for salaries in municipal plants is smalier in every
instance than in private plants, in some cases being
less than one-half. This is, indeed, a strange anomaly,
and somewhat contradictory. It is in calculations of
this sort that the advocates of municipal ownership
find ground on which to base their so-cal'ed arguments.
Municipal electric light systems are {requently oper-
ated as an adjunct to other plants, making it possible
for those so inclined to charge an unjust proportion to
the cost of operation.

ANCHOR ICE AND ELECTRICITY.

A ~NoveL use has been found for an electrical stove by
the Water Board of Marquette, Mich. The stove has
been put in the intake pipe which supplies the water to
the city works from Lake Superior, and its purpose is
to keep anchor or needle ice from forming on the sides
of the pipe and finally stopping the flow. The stove is
the invention of the superintendent of the local electri-
cal plant. Itis a resistance coil like those used for
heating street cars, and is made in circular form to fit
within the intake pipe, the water passing through it.
Current is furnished to the stove at slightly above one
hundred volts, and the plan i< to keep it in constant
operation when weather conditions arc favorable for the
formation of ncedle ice. It is not necessary that any
great quantity of heat should be generated, a rise of
two or three degrees being sufficient to melt the ice as
fast as it forms. The cost of the apparatus is $23, and
this expenditure will save at least $100,000 for a new
and deeper intake.—N. Y. Evening Post.

THE NERNST LAMP IN GERMANY.

Frowm a lecture given by Dr. Nernst in Berlin it ap-
pears that Nernst lamps are now being made by the
Aligemeine Elektricitats Gescllschaft in 25, 50 and 100
c. p. sizes, with a life of about 300 hours and an cffi-
ciency of 14 to 134 watts per candle power. Experi-
ments are also being made with lamps of higher candle
power. The wholesale manufacture of 110 and 220 volt
lamps will be commenced as soon as the new works,
which are being crected by the company for that pur-
pose, arc completed. The German patent office has
dismissed all petitions agaiast the validity of the Nerast
lamp patents.

The town of Berlin has given a contract to the Berlin Gas &
Electric Co., for clectric and gas lighting for a period of five
years from October s st, 1900.
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ACIVIC TELEPHONE
SYSTEM.

T question of muni-
cipul ownership of tele-
phone  systems at
present recciving much
consideration. There
scems to be a growing
tendency, especially in
rural districts and small
towns, to torm local
telephone companies for
the purpose of furnishing
telephonic  communica-
tion in the immediate
vicinity as well as with
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The town of Neepawa,
Man., is one of the few
corporations in western
Canada which has shown
faith
awnership ol telephones.
The authorities  there
hive recently purchased
from Messrs. Ness, Mec-

its in  municipal

Laren & Bate, the well-
known manufacturers of
telephones and electrical
supplies of Montresi, a
complete outfit, consist-
ing of a central exchange
switch-board,  with 2
capacity turizo subscrib.
ers, and 150 long dis-
tance tclephones,  all
supplied and installed by
the above firm.  Anillus-
tration of the switch-
board in actual use is shown on this page. This type
of board is recognized throughout Canada as the
standard instrument.  The drop used is very neat and
occupies little room, the jack being placed unmediately
under the Jrop permits of making up the switchboard
with a capacity for a large number of connections in a
comparatively small space. The latest styles of ex-
change connections are used, such as cam levers and
push buttons lor generator, separate ** ring off™” drops,
head receiver for operator when required, and also a
special attachment for aight alarm, the drop in falling
making connection with a local battery and bell which
continues ringing until the drop is reset.  Connections
with subscribers’ lines are all made at the rear of the
board in a convenient manner, each line being attached
to a binding post on a numbered strip so as to be
casily available for reference.

Acrial lead encased cable is generally used for con-
necting the switchboard with the line wires of sub-
scribers, the distributing cable bux being placed on the
nearest pole and connections made there when plant is
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SWIICHROARD IN TELEPHONE EXCHANGE AT NEEFAWA, Max,
(Installed Ly Mewun Ness, Mclaren & Batel)

installed.  Lach telephone may be grounded separately
or a metallicreturn used by having a special switch-board
suited for the purpose. The latter, however, costs
double the amount of the former.

That the system nstalled at Neepawa has given
eminent satisfaction is shown by a letter received
recently from the authorities. Writing on their behalf,
Mr. J. W. Pattison, secretary-treasurer of the munici-
pality, says that ** While at first you made up for us
and installed only 100 of your Milde long distance
telephones, we have since had to order from you
several additional lots of instruments, the number of
subscribers having increased until we have now our
full complement.  The system is giving perfect satis-
faction.”

The independent telephone idea appears to be
growing. In Sweden the telephone system is under
state control, and it is said that there are more tele-
phones in use in that country than anywhere else in the
world. Throughout the United States it has already
assumed large proportions.
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ELEGTRIGC RARILWRY DEPARRTMENT.

PROPOSED ELECTRIC RADIAL RAILWAYS.

For some time a system of electric railways radiating
from the city of Toronto, and passing through the
somewhat thickly settled districts of Central Oatario,
has been agitated. The City Council of Toronto
instructed the Committee on Works to submit a report
on such a system. This was done by Ald. Lamb, as
Chairman of that Committee, in May last. A careful
study of the question was made by Ald. Lamb, who
outlined a scheme the execution of which, he believes,
will result in a great expansion of the trade of Toronto
and be of great benefit to the city and surrounding
districts.

The proposed system consists of six main lines, with
four branches, the route of which is shown by the
accompanying map. The total mileage of the proposed
system is 33¢ miles. The City Engineer of Toronto

r—p——

teed by the respective municipalities in the proportion of
their assessed values. The total value of bonds would
be equalto a guaranteed assessment of 214 per cent. upon
the respective assessed value of each municipality. The
interest of such guaranteed bonds would be the first
charge upon the carned profits, so that in all probability
there would be no expense incurred to the different
municipalities except the liability of a guarantee.

2. The city and townships could contain control of
the system as a public franchise by constructing the
tracks, bridges, etc., at a'cost of $2,850,000, under the

same financial basis as above, and inviting tenders
under certain terms and condtitions for operating the
road, the contractor supplying all overheas work, elec-
tric plant, cars, etc., and the guaranteedlinterest upon
the municipal bonds to be the first charge.

3- The city ot Toronto, the counties or townships
to combine for the purpose of advertising for tenders
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estimates that the cost of constructing the system would
be approximately $3,000,000, made up of $2,850,000
for construction of tracks, grading, bridging, etc., and
$2,1350,000 for overhead work, power houses, machinery,
tar barns, equipment, etc.  The cost of supplying power,
the engineer states, will depend largely upon the amount
of water power available along the different routes, and
also as to the feasibility of transmitting power from the
Niagara Peninsula.

The assessed value of the city of Toronto is $125,736,-
000, and that of the townships through twhich it is
proposed to extend the radial system S$g1,575,618,
making « total assessed value of $217,314,618. The
population of Toronto is 223,000, and of the townships
187,834

The following propositions for building the system
have been made by Ald. Lamb :

1. That the city of Toronto, together with the townships
to be benefitted, could jointly build and equip the entire
system at a cost of $3,000,000 by the issue of bonds
bearing interest at 3 per cent., said bonds to be guaran.-

for the exclusive privilege of constructing and operating
the proposed railways.

A further step has just been taken by Ald. Lamb, who
is having prepared an act to incorporate the Toronto
and Central Ontario Electric Radial Railways, with-a
capital of $5,000,000, to construct and opzrate the sys-
tem in conjunction with the different municipalities.
He is said to have received positive assurance that such
a company could be financed in New York city, but
Canadian capitalists will be given the preference.

The routes as suggested on the map are not final, but
may be changed to others more advantageous or to suit
the financial support given by such townships as may
wish to avail themselves of the system. An adjunct to
the scheme is the extension of the Metropolitan electric
rathway from Thornhill east to Markham, from the main
line just north of Richmond Hill west to Schomberg,
and from Newmarket north to Jackson's Point.

The construction of such a system of electric railways
could not but prove of great benefit to the country dis-
tricts. It would increase the value of the farms in the
several localities and provide the farmer with an easy
means of getting his produce to market. In the United
States similar systems are said to be operated with suc-
cess and as a profitable investment to the promoters
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BANQUET OF STATIONARY ENGINEERS.

The annual banguel of Toronto No. 1, Canadian Association of
Stationary Engincers, will take place at the Walker Housc,
Toronto, on Thankswwving eve.,, October 17th.  Such arrange-
ments have been made as ensure an evening of pleasure. The
local committee is composed of Messrs. G. C. Mooring, president;
J. W. Marr, secretary ; W. L. Quthwaate, treasurer 3 W, Jo Webb,
A. M. Wickens, H. L. Terry, 5. Thompson, John Fox, A. Storer
and Jas. Bannon. The tickets are one dollar, and may be
obtamned from any member of the committee.

CHIMNEY CONSTRUCTION.®
By E. J. Pusrar,

Tug construction of chimneys does not give us much thought,
likemany other things we have to deal with, until we “:ave to
construct one, and when you bzgin to look up factsit will surprise
you hov little real information there is to be had on the subject.

In the old country, where there are many large chimneys used
for all purposcs, there is on record much information both in
reference to building, straightening and taking down. Most of
the very high chimneys are used for other purposes than pro-
ducing draft to burn coal, such as carrying off the poisonous
gases from chemical works, cte. There is a book published
called * Tall Chimney Construction,” which gives the gereral
details of many stacks built in the old country, and from these re-
cords you can make formula to guide you in designing a new stack.

Let us consider what is the proper method of designing a
chimney for any given purpose.  The first question is, ** \What s
the chimney for, or what is it to do ?"” for this will govern some
details of the shell.  For instance, if it is to produce draft for
veatilation, it will not require to be lined with fire-brick, nor will
there be any benefit in putting in a loosc lining.

We will suppose the chimuey under our consideration is to
induce draft to burn coal, as that is the most likely duty ot any
chimncy that we will be connected with.

The size of the flue is the first dimension you will require, and
it will depend on the quaatity of coal to be burned and the veloc-
ity of the gases up the shaft. It is casily understood that as
chimney powars increase the dimensions do not increase propor-

tionately. To illustrate this 1 will take some figures from a
table in a relinble work ¢

A chimmney 50 fi. high, 30 ° diameter = 100 h.p.

. “  200ft. ** 66in. = 1000 h.p.

That is, the high chimney with five times the area equals ten
times the power ; and while I am not sure that this proportion is
right, it scemn to illastrate the way the formula works,  The oaly
correct way is to calenlate the number of cubic feet of gas going
up the chimney at the average velocity, and the area of this
column is the atea of the chimney. The mte of combustion
depends on the drafl, and the draft depends on the height of the
chimney and the temperature of the gases. The height of the
stack is nearly always determined by the surroundings, as the
stack must of necessity be above any buildings or hills, and 1
might say that the average stack is higher than is necessary.
However, when there are no buildings or hills, the following
formula will establishthe height. This isknowaas Gale's formula ¢

2o(Fy?
=u (L)
After getting the height, the arca may be obtained by Kent's
LO6F,
formula, whichis: A~ N In this rule the effective area isob-

tainced and is two inches lews all round than the actualrrea.  This
twoinches is to make up the friction of shaft. We now have
arca of chimney and henght of it. 1 might say that exper-
icnce has shown that to burm hard screenings requires 153 feet
stack, for buckwheat 150 feet, and for soft coal S0 to 100 feet.
This is a pretty fasr bass to start from.  We will suppose our
chimaey is, say, too fect high and jo square feet area. It looks
a simple matter to construct a stack faving this information, and
80 it is, only ycu must o about it in the right way. To continue
your calculations after yetting the size, you start at the top and
work down. Authoritics say that a chimney having a fluc over
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five feet in diameter shall be 124 brick thick at the top ; from
three to five feet in diameter, one brick ; and under three feet,
half a brick. A chimney five feet or over would have this size
for the first 25 feet down and would increase Y brick for cach 23
feet.  This, according to calculations, is almost too much. 1t

san run 30 1o 4o feet each stage, but will depend on kind of
«material, that s, whether hard or soft brick, and whether built
in cement or lime ; 3o to 4o feet will work with good material
and workmanship.  Having laid out the different thicknesses of
wall, and knowing the batier, which varies with different builders
and conditions from 1/16 to 3£ of 1 inch, having this you can get the
weight of shaft or chimney proper. In large chimneys it is usually
specified what they shall weigh per cubic foot.  After getting
weight you can decide how much bearing surface you will =2quire
for the kind of soil you have at the foundation. Various bearing
powers of soil are given as follows :  Hard rock, native bed, 100
tons sq. foot ; clay, dry, 410 6; moderafe dry, 2 16 45 so0ft, 1 to
2; gravel and coarse sand, 8 to 10; sand compact and well
cemented, 4 1o 6; clean dry sand, 2 to 3 quicksand and alluvial
soils,  to 1 ton per square foot.

When the grround is soft you would require piling or timbering,
and to spread it out over a considerable surface.  The weight in
tons divided by bearing power of soil gives surface required.
Wind pressure is also an important factor in getting the area of
the base. 1 will not go into the rules affecting wind pressure,
but experience has shown that at the base of shaft proper its
diameter shall be 1/10th of height for square chinmey, 1/11 for
octagon, and 1/12 for round. In considering wind pressure it is
usually figured at from 23 to 36 1bs., by different authorities.
This must be resisted by foundation, as you can see that if the
chimney rocks over with wind it will throw its entire weight on
one side of foundation. In considering wind pressure it is
necessary to take into account whether chimney is protected by
buildings or standing in an open field. If the chimney is built into
a building, windage may be almost disregarded except for picce
above the roof.

There has been a great deal written and many discussions as to
the merits of different shaped flues, but expericace and tests have
shown that a parallel flue is the best or as good as any shape.
The arguments for taper flues are something like this, that the
gases slow down due to cooling as they go up, and consequently
they require more room, and the flue should get langer ; others
say that the gases cooling down contract in volume, and thercfore
the flue should get smaller so as to take the same shape as the
column of gas. Experience has shown that both aire correct.  The
gases contract and get smaller and consequently need less room,
but they also slow down in veloaity, due to iheir greater
weight and thercfore need more room. In s way they just
balance up and require a parailel flue.  Authorties say a round
paralle] flue is the best for all purposes, and the nearest approach
is the next best.

The chimacy should be finished with a cap of some material
that will stand the weather. 1 like cast iron best, but a2 cap can
be moulded of Portland cement, and if the stack is for smelting
work, of firc clay. These materials stand well, and if thereisa
ladder on the chimney they can be keptinrepair. A ladder should
always be built on the shaft, as it makes a means of examining it
at any time, andif repairs are needed they can be done casily.

Lightning conductors arc also approved and disapproved ;
but ifa chimney is the highest object in its vicinity it is likely
tq take the discharge from a storm over it, and a properly
crected conductor will carry it off, although many stacks are
standing without any.

The Cayuga Electric Light Company, of Cayuga, Ont., reccnt-
Iy suffered the loss of their clectric hght plant by fire.

The clectrical Kitchen is a feawre of the Paris Exposition, it
being probably the most elaborate affair of its kind ever installed.
Between three hundred and four hundred guests have been
cared for daily. The mean consumption of clectricity amounts
to about six cents per guest per day. The main advantage with
the electric kitchen is the rapldity with which food can be cooked
and the absence of smoke and all posysble danger of fire.



October, 1900

CANADIAN ELEGTRICAL NEWS

199

ENGINE ROOM NOTES.
W, H, Wakisax, in the Wood-Waorker.

Itis always a good plan 10 watch an engine carefully for loose
ping, setserews and nuts, for an ounce of prevention of accidents
in this way is worth several pouuds of cure, after an engine is
wrecked by the faiiure of a governor to do its duty.

Grate bars should fit the furnace o0 as (o preveat waste of
fucl; but they shounld not be wedged in so tightly that when
they are expanded by heat they will be ruined.

Friction clutches and cut-oft couplings are a great convenience
in a mill or factory 3 they enable the operatives -to quickly stop a
line of shafting in case an accident happens, without waiting to
get word to the engincer.  They also save power by making it
convenient, or possible, (o allow one or more lines of «hafting to
remiin at rest, when not needed for use,

When selecting hangers, choose those which will admit of
taking out the shafuiny without removing the bolts holding the
hangers ; i case of repairs it may save much time and expense.

When laying out holes in belts for lacing, do not locate them so
near together that the streagth of the belt will be seriously im-
paired ; and after you have laced it, draw in extra picces of
lacing so that they will come between belt and pulley when in
use, as they will save the lacing that holds the belt together.

_ It is poor policy to allow any kind of packing to remain in
use too Jong, and especially so in the case of valve stems on
Corliss engines, which are often made of a composition that is
easily cut and grooved.

When un injector has worked well for some time, then de-
clines further service, examine the feed pipe to boiler and see
if it has become choked with scale and sediment.

It is a good plan to use a little oil on asbestos wicking, when
packing valve stems, butif muck s put on it makes an unsightly

mess on the bonnets of mck'e-plated radiator valves and in other-

similar places.

[tis very annoying toan engincer who understands his busi-
ness, to find that as soon as the flywheel begins to revolve in
the morning, or whea startug up after dinner, some workman in
the shop has started a heavy machine into operation.  As a rule
these machines -do not turn out good work when running ata
slow speed ; but whether they do or not, they should never be
started until the engine has atwained its full speed.  Machinery
;0 silk mills and similar places are exceptions to this rule, but
wood-working machinery is not.

“Metallic piston rod packing is a very good thing to have,
but some kinds are made in the form of & wedge, and if an
engrineer screws the nuts on the studs up tightly, he may get
himself into trouble ; therefore he should go slowly until he fully
understands the construction of the packing in his stufling box.

If the indicator diagram from your cngine shows an imper-
fection for which you cannct account, be sure that the indicator
piston is well oiled befor. losing sleep to worry over it, for the
oil may change the whole aspect of affairs.

Boiler compounds are necessary in many cases, bat as soon as
scale 1s removed from the shell and tubes, it should be taken
out without delay, as it may cause the crown sheet 10 be burned.

Flange unions in the main steam pipe between the lubricator
and the cylinder shoutd be packed with asbestos millboard,
copper gaskets, or some other substance that hot oil will not
dissolve.

Where a jet condenser is in use, some of the exhaust steam
will find its way back into the bailer, after being condensed and
passing 10 the hot well; therefore measures should be taken
to remove cylinder oil from it before it is condensed.

If the main belt on your cagine has run steadily for years or
months, and then begins to ** flop™ in an unreasonable manner,
do not hasten to saw a picce out ot the floor through which it
runs, nor yct to cut a piece out "of the belt, but apply an indicator
and sce if the valves do not need resctting.

Every pound of back pressure on the piston of an engine
means another pound of forward pressure, which in turn means
more fuel for the boiler, hence the hack pressure should be
reduced to the lo'vest point possible. This is what 2t condenser
is uscd for.

At the time of going to press the tenders reccived for electric
light and power plant for the corporation of Morrisbury, Ont.,
have not been made public.

SPARKS.

The Royal Electric Company are said to have decided to close
down the electric plant at Aurora, Out.

Mr. S. Glass, chiet engincer of the Victoria Hospital, London,
has recommended that a third boiler be put in.

The Cataract Power Company, of Hamilton, have putin a new
3,000 horse power turbine at theie DeCew Falls power house.

Reeve Savage, of Richmond Hill, Ont., will submit to the coun-
cil of that village a proposition for i system of municipal electric
lighting.

Mr. Roderick J. Parke, E.E., of Toronto, has been advised by
the town council of Perth, Ont., of his appointment as valuator
for the town.

The Water Committee of the Montreal City Council bas decided
to call for tenders for the proposed eleciric motor plant for the
higgh fevel reseevoir.

The ratepayers of Almonte, Ouat,, will vote on a by-law on
October 201h to raise $30,000 by the issue Of debentures to es-
tablish an electric light plant.

There is a deadlock between Messrs, Eager & Sanderson and
the village council of Winchester, Ont., over the price for electric
lighting.  If an agreement is not reached the lights may be dise
continued.

The Berlin Fumiture Co., Berlin, Out., hitve placed an order
with The Electrical Construction Company, of London, Limited,
for a 150 light multipolir dynimo to be installed in their new face
tory.

Col. Tracey, of Vancouver, has estimated the value of the
property of the Revelstoke Water, Power & Light Company, of
Revelstoke, B.C., at $69,970. The company asks for the property
$:6,775

The tender of the Goldic & McCulloch Company, of Galt, for
an engine and boiler for the Newmarket electric light plant, bas
been accepted.  Plans for an addition to the power house have
been made.

Adelard Bolduc, of Hull, is issuing the Hull Eleciric Company
for $10,000 for the death of his son, who was Killed by an electric
car. The plaintiff claims that the car was ruaning at & high rate
of speed and was not provided with a feader.

The Electrical Construction Company, of London, Limited, have
secured the coutract for the supply of & 6oo light generator, and
for the complete wiring of the new buildings of the McLzughlin
Carrizge Co., Oshawa, Ont,

The Standard Light & Poyver Company, of Montreal, have clected
directors as follows @ President, W, McLea Walbaak ; vice prosi-
dent, J. H. Burland ; secretary, D. Craig; Peter Lyall, S. Finley,
W, S. Evans, L. Henault and R, Wilson Smith.

Mr. E. B. Douglas, president of the Sault Ste. Matie Pulp &
Paper Company, has placed before the councils of Fort William
and Port Arthor, Ont., a proposition to supply these towas with
clectric light and power, developed from the Kakabeca Fal

Negotiations are smid to have been inprogress for the purchase,
by an American syadicate, of the plant of the Trenton Eleetric
Company. The purpose of the syndicate is said to be to largely
increase the present capadity of the plant.  We have not learned
that the purchase has yet been consummated.

The Brandon Electric Light Company, of Brandon, Man., are
making good progress with the development of the power of the
Little Saskatchewan river. The work of building the dam is near-
ing completion, and the power house has been commenced. It is
probable that the town waterworks will be operated by electric-
ity.

The Parry Sound Electric Light Co. are remodelling their power
house and putting in two new boilers and one new engine, manu.
factured by the Waterous Engine Co., of Brantford, and one 75
k.w. monocyclic generator.  The plaat, when fully equipped, will
consist of three water-wheels, two monacyclic gencrators of 75 Kow.
cach, and an auxiliary steam plant of 150 h.p.

TYe incandescent oil lamp invented by Mr. V. L. Emerson, of
Ottawa, was recently given 2 test in that city. Six 16 candle
power clectric lights, we arc told, illuminated the room in which
the party of witnesses sat, and one student lamp, the globe of
which was of about the size and appearance of the ordinary auer
buraer, was placed on the table.  This light was comtantly turn,
cd on and off to show the contrast between the six 16 candle-
power clectric lights and the new invention, and it is reported
that the difference in brilliancy was remarkable.
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DYNAMO PLANT FOR TELEGRAPH WORK.

Tur C. P, R, Telegraph Company have installed a plant of
motor grencrators in their Toronto office, to supply current to
their circuits,  The plant is located in the old battery room, which
formerly was filled with battery stands supporting some two
thousand cells, all of which have been done away with—the
dynamo room now occupying nbout one-quarter of the space
which had been taken up with battery jars.  The machines con-
sist of twelve Lundell motor generators, sumufactered by the
Sprague  Electric Company, resting  on two heavy wooden
stringers raised 30 inches above the floor.  Councction is made
by means of twelve §-conductor cables (one cable to each
machine) with the switchbourd, consisting of a slab of slate on
which are muon.ed the necessary switches,  The switchboard s
botted to a framework of angle iron sceured to the floor and
Qn eachi side of the switchboard, mounted on wooden
cross bars bolted to the iron frame, are the rheostats, one for
cach mackine: above the switchboard are the ammeter and
voltmeter, of Weston make. The volimeter is provided with &
flexible conducting cord and wedge, by means of which the
voltage of any circuit can be taken. By means of a double throw
two pole main switch connection can be had with cithier the over.
head or underyzround circuits of the Toronto Electric Light Co.
In the circuit between the main switch and the motor switches is
placed & reversing switch, which is used on occasions when
service current happens to be reversed.  In the main circuit there
is also & regulating cheostat and an underloxd switch,  On the
upper part of the switchboard are located the secondary switches,
by which connection is made with the cable leading 10 the
operating room, where the secondary currents are distributed to
the wires through lamp resistances.  The machines are wound
for 225 volts primary, the sccondary ratings beingr as tollows:
Onc of 100 volts, 2.5 amperes; two of 3o volts, 33 amperes
three of 130 volts, 3amperes ; three of 200 volts, 2.3 :nmpcrcs;
and three of Joo volts, 2.5 amperes. It being necessary 10 run
only seven machines constantly, one machine of each voltage is
allowed to remain idle in reserve.  The secondary switches are
so arrangzed that the machines can be transposed without in-
terruption to continuity of current supplied to operating room.

o
ceiling.

PERSONAL.
Mr. Wai. Taslin, late of Mitchell, Ont., bas been appointed
manager of the cleutnn light plant at Paimerston, Ont.

Mr. Thos. Potter, who for cleven years past was superin-
tendent of the Walkerton Light and Power Co., has recently
resigned. *

Mr. Walter Stillwell, head dynamo tender for the St John
Sireet Railway Company, has resigned, to accept a1 position in
Sydney, C. B,

Mr. Andrew Ingeam, of Scaforth, has removed to Kincardine,
where he becomes superintendenmt of the electric light plamt
owned by the town.

It is announced that Mr. WL E. Gower, C. E., of Montreal, will
in future reside in Great Britain as the representative there of the
American Stoker Company.

Thie ELkcTrical News recently had the pleasure of a call
from Mr. Hiurvey Hubbell, an extensive manufacturer of Lrass
machinery screws, of Bridgeport, Coan.

Mi. Geo. Patteeson has resigned the managemenmt of the
Amberst Electric Laght Company, of Ambherst, N. S., and
purposes spending the wanter at tus home in Truro o recuperate
his health,

Mr. G. F. MacDonald, city clecincian of Oitawa, Ont.,
atlended the cecent conention of the Assousation of Municipat
Electricians held in Pitsburge, Pa. Meo MacDonald was honored
by being resclected vice president of the association.

1t 1s with pleasure thiat we aotice that Mr. Po McCullough, late
chicf electncan for the Toronto Railway Company, who went
to BEogland a few months ago, has been appointed assistant
manager of the wumapal tramuay system at Laverpool, Eugland.

Me. L. WO Gill, B, AL Se., of Montreal, bas been appoinied
lecturer in the newly appointed chair of clectrical and mechanichl
engincering in the Kingston School of Mining.  Mr. Gill is 2 gold
medalist of McGill and will no doubt fIl his appomtarent in an
acceptable mauancs.

Mi. E. } Philip, who tor a aumber of years has been chief
emgineer for the T Eaton Company, Toronto, bias tendeted his

resignation.  Besides having the surpenision of the large

clectrical and steam plant, Mr. Philip acted as mechanica

superintendent of the cotire establishment,

Mr. Ralph D, Marchand, who for some years was expert for
the Westinghonse Electric and Manufacturing  Company in
connection with the long distance transmission of electricity,
is reported to have accepted a similar appointment with the
Montreal Street Railway Company and the Chambly Manufhe-
turing Company.

SPARKS.
The talk of an clectric railway from Yarmouth to Digby, N.S.,
has been revived.

Mr. Edmund Conway, of the Quebec Railway,Light & Power
Company, has been granted a patent on a street cir fender.

Judyge MceDougall has been named as arbitrator in connection
with the purchase of the clectric light plaat by the town of Wood-
stock, Ont.

The annual meeting of the Metchaats Telephone Company, of
Montreal, was held in that city & few days ago. The directors
were re-elected.

A syndicate is negotiating for the purchase of Lake Park from
Me P. P, Salter, with a view to improving the park and building
an electric railway to Carleton Place. .

The Goderich Engine and Bicycle Company are now manufac-
turing the Whiting automatic pump, having acquired the exclus.
ive right to manufucture this pump in Canada.

Mr. John Pattersun, secretary of the Cataract Power Company,
tiamilton, has made application to the township councils of Barton,
Szhtficet and Grimsby for right of way for an electric railway.
‘The line may be built next spring.

The Sarnia Street Railway Company ure asking for tenders for
ties, poles and overhead construction in connection with the con-
version of the street railway at Sarnia, Ont., to an clectric sys-
tem.

The Cataract Fower Company and other Hamilton capitalists
have formed the Patierson Coal & Coke Company, of Pennsyl-
vania. A large tract of coal lands in the Penusylvania district
has been acquired, and it is the intention to bring soft coal to
Hamilton and cstablish large coke ovens adjoining the city.

The street railway of St. Thomas, Ont., has passed into
the control of a new directora’e, of which Mr. E. H. Coughall and
Mr. J. W, Moyes, the Iatter of the Metropolitan Railway, of Tor-
onto, are members, It is said that the road will be extended to
Port Stanley. The company have already running privileges in
Yarmouth and Southwold. Mr. E. H. Coughall will become
manager.

The Niagara, St. Catharines & Toronto Railway Company have
been granted, by the Stamford township council, an extension of
time to May, 1901, to complete the Niagara Falls, Wesley Park &
Chfton Electne Ralway on Murray street. Mr. Edward Baxter
and others have applied to the towanship councils for a franchise
to build an clectric railway (rom Chippewa to Falls View, Ont.
Attorney O’Brien, of Ruffalo, is looking after the charter.

The nineteemb annual convention of the American Street Ruil-
way Association will be held at Kansax City, commencing on
QOctober 6th.  Papers on the following subjects will be read:
** Double Truck Cars; How 1o Equip Them to Obtain Maximum
Efficiency Uunder Varying Conditions. **;  *Comparisons of the
Various Systems of Electrical Distribution for Sticet Railways™;
* Consolidation of Suect Railways and UIts Effect Upon the
Public™; *The Store Room and Store Room Accounts™

** Painting, Repainting and Maintenance of Car Bodies. ™

The Sarnia Electric Light & Gas Company have just reconstruct-
ed their plant, which now consists of twa boilers, two engines, one
alternator and one arc machine.  The smaller engine is a single
eylinder of 100 h. p., and the large one a tandem compound ot
230 h. p., both of the automatic cut off Wheelock type, and belted
to a new shafl, areanged with friction clutches in such a manner
that citiier engine or machine can be used, or both. The main
driving belt is 26 inches in width and go feet long. There is a
duplex condenser, manufactured by the Northey Company, of
Toronto. The aliernator is a T. H. machine of 1000 lights
capacity, and the arcinachine is of the Wood system, capable
of supplying 73 1,200 ¢. p. lamps.  Both machines were supplied
by the Canadian General Electric Company, of Toronto. The
work of construction was carried out under the supervision of Mr.
W, Wilkiams, manager and secretasy of the company.  Mr. Geo.
Shand is engineer in charge.
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SPARKS.

A Detroit clectrical firm has secured the
contract for wiring for electric light the
House of Refuge at Leamington, Cnt.

The Elmvale Electric Light Co., Elm-
vale, Ont., have just installed a steam
heater, suppliecd by H. W. Petric, of
Toronto, and a steam pump,

Thetender of the Goldie & McCullogh
Company, of Galt, has been accepted by
the council of St. Mary's, Ont., for furnish-
ing engines, boilers, ete., for the electric
light plant.  Elhott & Clyde will build the
power house.

The Wolfville Electiic Light & Hem
Company, of Wolfville, N. 8., have pur-
chased water power privileges on the
Gaspereau siver from Me. S. P. Benjamin,
The extemt of land involved is 30,000
acres and the consideration $30,000.

The town of Cayuga, Ont., is about to
install an clectric plant to supply private
and street lighting, the plant there having
beenrecently desjroyed by fire. Mr. H.F.
Strickland, E. E., of Toronto, is acting as
consulting engineer for the corporation.

The by-law to borrow $10,000 to extend
he electric light and water works plants

owned by the corporation of Newmarket,
Qut., has received the sanction of the
Liewtenant Governor of Oantario.  This
will remove the necessity of submitting the
by-law to the riatepayers.

Mre. L. Jo Marien, superintendem of the
Montreal waterworks system, has tmade a
report to the city council on the question
of increasing the water supply. He recome
meantls that the sum of $30,000 be appro-
priated for the purpose of installing two
clectric pumps and the necessary motors
at the high level reseevoir,  He reports
that the superonty  of electricity over
steamn, as i motive poswer, results from the
inconvenience connected with the use of
coal, also that the saving effected by
the use of electric power would very soon
reimburse the capital invested.

TOR SALE=A Five-Hundred Aliernating Westing-
house Dypamo; one thouand volts. G, Frasos,
Chesley, Ont.

Accountant Wanted

Experienced Street Railway and Central Station
Accauntant,  Gisvereferences and state salary expected,
Address General Manager,

B. C. ELECTRIC RAILWAY CO,, Ltn.
Vaacouver, 12, C.
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Crocker Improved Turbine

in Horizontal Setting, with Quarter Turn Elbow.

Where the nature of
the location will per-
mit its use this type
has many advantages.
It is very suitable for
direct connection to
dynamos, and many
are in operation in
this class of service.

Notice how complete and compact this arrangement is, and how easily it
may bo installed. Can you use anything of this kind? Your inquiries will

receive prompt attention.

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

The JENCKES MACHINE TO,,

Lansdowne St., Sherbrooke, Que.

The New System
CF EPUCATION
Electrical
Engineering

Mochanlcal, Steam, Civil
and Minlng Engineering:

Architecture; Orawing?
sarveying: é!\emlu(rr:
8hotthand ; Book-keeping
and Kugltsh lirunches

TAUQHT BY MAIL.

Over 30 Courses.

We have holped thouasands to Lstter poaitfons
and salarles, Send fur freo clrculats, stating
the subject in which yon are loterested.
TUR INTERNATIORAL CORRESIUNDERCK SCHOOLN,
\ Box 1004, Bcranton, 1,

e =
Pleasemennon¥tusdpaper]twhen 2 corre-
-

sponding;withladvertisers.

VICTOR_. |
TURBINES|

OPERATING DYNAMOS H

That there are more Victor
Turbines in use supplying hl
power for electric generators
than any other, is due to the
many points of superiority H
possessed by this Turbine. h

{ FrATURES worig Rexcupeang [

High Speed, Close Regulation,

Great Capacity. High Efficien- {
¢y, Pcrﬁect Cylindes ﬁb’alc. i
Steady Motion.

RECENT PLANTS INST..LLED:

. Lachine Rapids  Hydraulic & Land
Co., Montreal, Que., 12,000 h.p.;
Chambly Manufactuning Co., Mon-
treal, Que., 0,000 h.p.,  West
Kootenay Yower & Light Co., Ross-
land, B.C., 3.000 h.p.; Dolyeville
Electric Light & Power Co., Dolge. |
wille, N.Y.; Houk Falls Power Co.,
Ellenville, N.Y.; Hudson River
Power Trinsmission Co., Mechan- Hf
iesville, N.Y.; Quebee Railway,
Light & Power Co., Quchec, 3.000
h.p.; The Ottawa Electric Co.,
Ottawa, Ont., 2,000 h.p.

CORRESPONDENCE SOLICITED

THE ~~=—mm

Stilwell-Bierce & &
Smith-Vaile Go. &

78 Lehman Strect,
DAYTON, OHIO, U. S, A.
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TRADE NOTES.

The Jackson Cochrane Co., Berlin, Ont., have purchased from
the Electrical Construction Company, Limitedy of Loadon, one
75 light multipolar dynamo.

Messes, Jack & Robertson, Montreal, Canadian agents for the
Sprague Electric Company, have recently sent out to the trade
Bulletin No. 200, descriptive of the Lundell motor equipments for
printing establishments and book binderies, and Bulletin No. oo,
refating to the Greentield flexible steel armored conductors,

The Electrical Construction Company, of London, Limited, re-
port the following snles during the past month : Ness, McLaren
& Bate, Momtreal, one g h.p. bipolar motor ; Oram & Carter,
Kingston, one 8 h.p. bipolar motor ; L. Allcock, Sault Ste Marie,
one § h.p. bipolar motor ; The Rehder Plating & Mfir. Company,
Thorold, Ont., onc 12 h.p. motor; G. E. Matthews, Montreal,
three machines of different sizes.

We are pleased to learn of the establishment of the Canadian
Correspondence Schools of Toronto, the purpose of which is to
carrey on correspondence instruction by mail, after the manner of
the correspondence scliools in the United States.  Among other
subjects, the schools will have courses of instruction in electric
lighting, clectrical engineering, stationary stcam engincering,
and hydradlic engineering,  Mr. A, J. Pell is manager and
teeasurer, and Mr. E. 1 Richard superintendent of instruction.

In honor of the tenth or “ tin ™ anniversary of the Canadian
Electrical Association, Mr. E. E. Cary, one of the vice-presidents
of the association and manager of the Packard Electric Comoany,
of St. Cattutrines, is sending out a perpetual calendar, handsome-
Iy framed in aluminum, which is the nearest approach to perma-
nent tin which could be found for the purpose.  In addition to the
calendar the frame bears on its face a thermometer, intended,
we presume, as a reminder to business men to keep cool even at
the expense of an electric fan. .

The business of the Eugene F. Phillips  Electrical Works, at
Montreal, has so increased that the manufacturing capacity of
the works has become altogether inadequate, and arrangements
are being made to enlarge the factory.  For many months past
the works have been operated day and night. A number of im-
provements have been made in the plant, which have assisted the

company in meating the demands of customers.  Among other
large arders, the company have supplied bare copper wire to the
value of aboul $40,000 for the Cataract Power Company’s sece
ond transmission line between their generating station at DeCew
Falls and Hamilton. ‘The management of this rapidly growing
industry is now in the hands of Mr. George H. Olney.

The Canadian Heine Boiler Company, of Toronto, are just in-
stalling twe 410 h.p. Heine boilers in the T. Eaton Company's de-
partmemal store, in addition to five boilers ot 150 h.p. each
already installed.  They are also installing two gto h.p. boilers
for the Toronto Electric Light Company, in addition to five
of 250 h.p. each and two of gio h.p. cach previodsly used
in operating  that company's plant.  This makes a total
capacity of 3,960 h.p.in Heine boilers installed in these two
estitblishments,  The Canadian Heine Boiler Company are also
putting in a 150 h.p. boiler for the Toronto Biscuit Company, and
two 250 h.p, boilers for the Gutta Percha & Rubber Company,
who already have one of similar capacity in use.  They have just
completed, and started in successful operation, two boilers of
250 h.p. in Lever Bros.' soap works,

SPARKS.

Mr. W, C. Caldwell has purchased a dynamo of 500 lights for
lighting his mill at Lanark, Ont. ’

The council of Hespeler, Ont., want an enginecr to take charge
of the municipal electric plant,

The tiew pole line of the Cataract Power Company, from the
power house at DeCew Falls to Hamilton, is about completed.,

The Electrical Construction Company of London, Limited, have
received orders from their Winnipeg agents for one 15 h.p,
multipolar motor, onc 16 h.p. multipolar motor, and one 8 h.p.
bipolar motor.

The present contract forlighting thestreets of the city of Montreal
will expire on  December 3t, 1903,  Ald. Ames moved in council
that the Fire Committce be instructed to prepare specifications
within ninety days in order to call for tenders for lighting the city
after the above date.  He pointed out that a new company would
require two ycars in which to install the necessary plant,  The
motion carricd.

supervision.

CANADIAN AGENTS s

ME [ERS

. .« MANUFACTURED BY THE . ..

SIEMENS & HALSKE ELECTRIC CO. OF AMERICA

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

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

MUNDERLOH & GO. -

Write for Catalogue and Discounts,

e D ncann
MONTREAL
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MANUFACTURERS OF\_Q__
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Single-Phase
Two-Phase
Three-Phase °~,
Monocyclic o,
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ALTERNATORS 0/
Induction Motors ::79 Railway
% / Generators

/

Direct Current / O/ AND
QO
Generators /$V Equlpments

For Power /
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Lighting

and Electrolytic / &@ / Write Us for Particulars and

Purposes / X e,
P / / Prices when Considering an

q ; Electrical Installation.
/

/q /l/ | HEAD OFFICE:
TORONTO, ONT.

®
g‘/ FACTORIES :
-y PETERBOROUGH, ONT.
q// ' BRANCH OFFICES :

VANCOUVER, B. C.

0@ / HALIFAX, N. 8. MONTREAL, QUE  WINNIPEG, MAN.  ROSSLAND, B. C.
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CANADA FOR THE CANADIANS. .

Edit 1 Etaarxisar News

Drag Sig,—1 notice in your issue of last month, thiat you
make mention, in anitem p. 148, of the gratifying fact that the
Canadian General Electric Company hine the supply of a com-
plete electrical plant 10 a Mr. Willzuns, of Dawson City, but
when you add “Alaska” yoninvest the announcement with i sting
quite uncomiortable to us westerners,  Our cousins to the south,
true 10 their instiacts and metheds, never fail to take advantage
of opportunities to place Dawsen City in Alaska, We expect
this from f-.ends over there, whose propensity for claiming every-
thingg »::d eveybody with o record i proverbial.  We do aur dest
to sot them right and to vadeceive those whom they have mis-
suided, but we dont expect to have wounds inflicted in the
house of our friends. 1t is well-known that Dawson City has
never been within i bandred miles of Alinka, and not likely ever
will be  unless the sg1st meridian should chance to get entangled
in the ice floe, whese the bight diops into the sea to the north
and south, and thus get shunted eastward. °Till then kindly
make it conspicuonsly apparent that Dawson City, and the far
famed Kloudike, are an asset of our greater Dominion, and doing
business at the old stand in our N. W, Territories, and oblige.

Yours fuithfully,
R. B. MeMickisa,

CANADIAN CORRESPONDENCE SCHOOLS.

The Canadian Correspondence Schools of Toronto enter a5 a
new factor into the educational  development of Canada. Judying
by the names of the gentlenmen connected with this institution and
the nature of the safeguards placed about the students® interests,
the Canadian Schools deserve the hearty support of all.  Their
courses of instsuction embrace tuition in steam engineering, clec.
trical enginceringg, mechanical engineering, architecture, and
book-keepings 21d busistes forms.  The headquarters of the
schools is at 23 Adelaide street east, Toronto,

ELEGTRICAL REPAIRS

.

In the large and well equipped factories where the manufacture of clectrica
apjaratus is cattied out under thic piece work system, they find that tepaic wotk oc
appatatus sent in to i< repaired or iewound interferes with this system, and in many
Qases they weuld prefer not 10 do this hind of worl, as it is almost imgunsille to do
it with disgstchand ata leprice.  Knowing the above to Le a face,

MESSRS. FRED. THOMSON & C0.

774 Craig Street, MONTREAL, PQ.

have armanged their works for repair work only.  They Leep armatures of neagly all
males af dynamos in stock, which they loan while repain are being made. Their
factory is 0 arranzed that they can run night and day, and work can be finished in
the ahortest possibie time. Telepbone Main 3149. .

SADLER &

HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL and TORONTO

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

BELTS MADE SPECIALLY FOR ELECTRIC POWER USE.

The Smoke Nuisance and Big Fuel Bills 1

HE Mos: perfect Fucel Econontizer and Smoke
Consumer i the World,  Endorsed by the
best master mechanics, engincers and coal

CAM BE GOT RID OF BY USING

users in the country.  Every machine put on with
A guaraniee to consume 935, of amoke and a
swing of from 10 10 20%, i fuck.  Can be usedon

Patent rights for sale for Nova

H EPATED UTONAT SHOEEONIAR =55 =
THE JUBILEE GRATE BAR CO. TORONTO, ONT.

FOOT OF WEST MARKET STREET
WATCH THIS SPACE NEXT MONTH
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SOME TYPES OF —
MANHATTAN

Alternating Current Arc Lamps

You are mvited to mves-
tigate our A. C. Series LEn-

closed Arc System.

FTTN AT AT
o/ TEATANE Ol

to provide for any percentage

of circuit.

STV Ne. 200.
. B. Trim. Brass.

MANAATIAN SERIES A. G
ENCLOSED ARG LAMPS

At 6.6 amp. 72 volts
arc=230 waits.

Total loss m lamp=j
watts.

Efficiency

| =995 -\
Power factor (/ |

complete cir- \
cuit of Lamps
and Regulat-

STvie No. 32 —
D B. Tim ten.  OF=.80.

Manhattan General Gonstruction Co.

Head Office : NEWARK, N.J. Canadian Office: Temple Bldg., TORONTO, CAN.

STVLE No. 1083,
C. G. Trim. lron.
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The villigze counul of Dutton, Oat., have gven a contract for
clectric street bightmg, for five yeuars, 10 the Dutton Electric
Light Company.

October, 1900

sented before the Canaudian Electrical Association by Prof. Herdt
and Mr. Archibald, on * The Condilions Affecting the Wave
Form of Alternators, ™ as one of particular interest at this time,
beeause so little attention has been given 1o this highly important
subject. It has been held by some eminent members of the pro-
fession that the matter of wave form is one of small importance,
but 0 one observing the curious double and  taple-frequency
effects exhibited in some of the diagrams, can fail 10 see that
under some circumstances wave form may be of vast and vital
importance.  This i particularly true when the conditions of
long-distance transmission are considered, where the high-fre-
quency components ol wises may, and frequently do, start reson-
ant effects that may be highly detrimental or even dangerous.
The subject 15 one that s well worthy of more ciateful atemion
than it has yet received, and it is to be hoped that the work out-
lined in the paper witl be carried on further and mose fully.

The counal of Rlenhieim, Oat., have advertised for tenders for
electne ughtmyg  the streets, the  contract with S &
Henderson having expired.

Mr. MOV Crean, supersintendent of the Yukon Government
Telegraphs, and S, B. Charleson, supervisor of Yukon Public
Works, are inspectuy the telegaaph line which is being bult north-
ward from Quesnelle to Atlin, B. C., which, when completed, will
give the Klondike region ditest communication with Vancouver,
B.C. Mr. Charleson states that he will have the gap between
Quesnelle and Atlin spanned by November.

‘“he New York Electrical Review characterizes the paper pre-

ASE PTOR

Syracuse Babbitt Metal

Best for Electric Machinery, Bearings
We utilize Copper and Brass 3crap

SYRACUSE SMELTING WORKS
MONTREAL, P.Q.

Messrs, Joseph Simpson& Sons, of Toron-
to, have recently installed a complete, up-to-
date plant throughout their  extensive

Macallen——=ar
== Insulating
factories,  All the wiring and machinery k. 3 a
was installed by Sirickland & Company,

o .
R Bl J oints
Toronto. The generator is a 25 k. w. W :

Canadian m. p,, and i complete with
marble switchboard, etc. The sume finm
hase just completed all the electric wiring

in the new Technical Scliool, and two of FENSTERER & RUHE

ihe finest residential jobs of wiringr it the | Imposters of Glass and Porcelain for Blectric aad
province, being that of Mr. James Kerr Gas Trade.
Osborne and Mr. Sutherland Macklem, 63 Yonge 1., TORONTQ, ONT.

boih of this city. }:' S. A 17;\1?{1;:)- Street, .\nl-ll“\:;l\l'(zkk
33 M 3 Ritter N " P8

» Distributingg Ageats
@ for Canada . . .

Please mention this paper when corre-

sponding with advertisers.

HE sale of 55 New

WHEELOGK AND IDEAL STEAM ENGINES

in 812 months this year 1s abundant evidence that the power users of
Canada have great confidence in the efficiency of these Engines.
Add to this the sale of 64 Model

GAS AND GASOLINE ENGINES

in the same period and you have a most convincing argument in favor
of the populanty of these types of power.

Send for Catalog
THE

GOLDIE & McCULLOCH CO., Limuten, GALT, ONT.

WE ALNO MARE GAS AN GASOLINE ENGINES, BOILERS, PUNES, WATER WIIHEELN, FLOUR MILL MACHINERY, QAT-
MEAL MILL MACHINERV, QATMEAL STEAM RKUNS, WOOBAWORRING. MACIINERY, IRON PULLEVS, WOOD RIM SHAT
PULLEVS, SHAFTING, HANGERS, GEARING, FRICTION CLU T FULLEVS, ET(., SAFEN, VAULTS AND VAULT TWORS.

Scientific Amencan, Oct. 13, 1899,

THE ACTOMORILE  MAGAZINE
has at last come 1o hand and is
the most thorougghly satnfactory
penodical which we have seen
wn any language oa the subject.
It is of regular magazine size and
has i pages. The quality of the
articles is very tiygh and the il
lustrations arcofthebent. Every-
ane who s atall interented an the
automobile will find somecthing n
the new maganine which willin.
terest him. Sven thie socsal sdess
far from being nexclecicd, asthere
i~ an asticle on the recent floral
parade at Newpart and on the
Automobile Clubhof France.  The
Automobile Index. whichoccapies
some mne pages. isexactly what
has been neadad. On the whole
the magazine is a most satinfac.
100y one.

SUBSCRIBE TO

31 State Street,

NEW YORK.

$300 A YEAR.

N. Y. Evening Post, Oct. 9. 1899.

The new illusimated AvToMO-
RILE MAGAZINE (New York: Ul
S. Industrinl Publishing Co.) has
a very attractive appearance, and
is so varied in contents, without
undue padding, that ane wonders
how the cditor can fill his pages
hicreafter.  Still, the list on paye
10t showsihat there is a consider-
ablc **forzign nutomobile pressy”
and what foreigners can doin the
way of furmishing ** copy ™ to the
printer, Americanscan.  The so.
ciety feature of the new vehicle is
brought to the front with news
from the Newport featival—the
driver, by the way. not always
sittingg on the left. There are
competent-seeming book revicws,
and some concesioasarc madeto
the gencral reader in comicalities
of pencil and verse. The maga-
7inc scems free from bias.
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INPROVED "'§IMS I BATRY

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

JOHN STARR, SON& GO., Limited.

HALIFAX, N. 5.
Agent for Ontario and Quebec:
JOHN FORMAN, - !0)‘}'8&1.

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

ESTABLISHED .1¥4."
Jaxzn Cmm_:i_bw,

BRADSTREETS’

Cagital and Sarplus, $1,500,000,
Offices Throughvut the Civilized World
‘Execative Offices :

Nos. 346 and 348 Brosdway, New Yoxi Crrv, U.S.A.

THE BRADSTREET COMPANY gathers infor.
mation that reflects the nctal coadition and the con
trolling . Grcumstances every
credit. Its bnsncs :n:ybedefmeda:ohhe merchants,
ay the for-the R
eerilfying and p Y R inf

. 3d:

al affairs and mercantile

credit, Its ofﬁcuand conpections have been steadily

extended, and it femishes information conceming mer-
cantile persoas throughont be civilized world,

Snbsen are hased on the service furnished, and

are aum e only by rfpcub!e \tbol bf )obbang and

£ 31 £d

terss may be b.zxacd addressing the mpr.uw at
Y offce Coﬂ‘gpoodm gmrd
THE BRADSTREET COIPANY.
Onms 1 Cavaoa:—Halifax N. S.‘ Hamiltoo, Ont.;
on Qzt.: Montreal, One.'Ozu-ra. Oax.'chb«'.
S, I Sx john. .B.: Torooto, Ont.; Vanccuver,
C.; Victonia, B.C.; Wianipeg, Mao,
- THOS. C. IRVING,
Gen. Man. Western Canada. Toroao.
JOUN :\. FULTON,
Gen. Man. Eastern Canada, Montreal.

Leather 7

cr of .mercantile

,and po dtoo greas,
the resalts m:y junify xu daun 23 22 authesity on -

{ Weston Portable Galvano-

If youwantto . . . . .

SELL
ANYTHING

to the wholesale and retall hard-
ware merchants and manufae-
turers .

ANYWHERE

in Tarada, you can reach them
through’
THRE CANAOLAN:

HARDY/ARE AND METAL MERCHANT -
'IORTRRAL 228 TORONTO .
Circulates in Every l.’mvince.

(}NADIANUFFKEASCOOmeki .

"A Weekly Journal 'of advance informa.
tion and public works.

Tb recoguized medium for advestise
N ments for ‘Tenders.® |

An' it's BELTS, BELTS. BELTS.~R. Kurtane.

E E. DIXON & CO.

Bu® Belting

Tho Strongest, Heaviest, and Best Belting in the Bominion .
30 Wellington Street Bast, TORONTO, ONT.

Scnd for Pncc Lists and Dxecounts.

WF_STON El FTRGAL TRSTRDAENT G

114-120 Wl’llam Strest, NEWARK, N.J., U.S.A,

Weston Ele

LONDON -~ ENGLAND
Es’mm.xsuan 1775.

_ Beslin: Earop

Co., Ritterstratse N». 83,
Loado" Eltictt ons. No. 30t St. Manin's Lane,

e
v&/ ESTON 'STANDARD PORTABLE
. Direct-Reading

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

CIRCUIT TESTERS,
-OHMMETERS; PORTABLE GALVANOMETERS

Our Portable Tostruments are recognized as THE STAN.
Our STATION AMMETEKS and Vi OLTMETERS ?x,e\ ﬁgm g ml

meter—for Biidge Work. of extreme accaracy and lowest contampiion of energy.

JUST PUBLISHED

-THE

CANADIAN

HﬂND BOOK
STEHM oo

AND .

BLE:OTRIO!TY

HE preparatory chapters are devoted to a
concise expianation of the foundation prin-
ciples of Mathematics, a knowledge of which is
absolutely necessary to the study of Electricity
and Engineering:

In the sui:ceeding chapters
the student is led by gradual stages to a more
complete acquaintance with these subjects, and
is equipped with knowledge to enable him to
pursue his researches to any further extent.

Price - 50 Cents

1
L

g'? . THE
T hmmom no -G, H. MORTIMER PUBLISHING CO.
170 Paces pson of TORONTO, Limited
. .
Tastiaey In Strong Cloth Binding TORONTO - CANADA

Send for Table of C'ontems.
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R HL O ;— The best TRANSMITTER &
4

§S$0/7' TR $37 A Sy N nthe Warld w3
.~§meﬂfﬁ4" 3 N thela .

-

QUEBEC ACENTS -~

B EES &1 s '- or the
TR e “Easton Dynamns
A i
R o s J_‘:Ll* J?P '5:'3 - &Matars.
e, T S R R

Swm;n Boards ann AODUDGIZLORS @ o

449 gt, Ja_tpes St.,
FIRE ALARM APPARATUS and or Crat,
I TELEGRAPH INSTRUMENTS

MONTREAL

‘Telephone No., 1100,

E. J. BROWN ' ———=—— ELECTRIC REPAIR & CONTRACTING CO.
ELECTRICAL -
REPAIRING '

Transformers, Moters and Dynamos
a Speciahy.

72 Colborne St. - BRANTFORD ; B

Rewind these and all other systems. *
Write for priccs‘ ceen

GEORGE E. MATTHEWS Manager,
617-619 Lagauchetiere St. MONTREAL.

ELECTRICAL SUPPLIES

OF ALL EKIINDS

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

MUNDERLOH & GO.

61 St. Sulpice Street MONTREAL

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

THEJ. G.McLAREN BELTING CO.

Factory: MONTREAL. TORONTO. VANCOUVER.

Please mention the CANAMAN ELECTRICAL NEws when corresponding with advestisers,

The ELECTRICAL CONSTRUCTION COMPANY of London, Limited

LONDON - CANADA

“Perfection™ Type Engine Generator

Mazafactured (o any stze, 0f voltage with ad)y stacéa:d epgize.
Dizect Cox::tttec for Isolatled Ligbting Slow Specd,
j ans Belted . UYNAMDS Plaais a Speciany. ’*' High Bfciealy MUTORS
Nwiatches, Suitchboards and Commutators Always in Stock.
Spare Anmvres 3 Armalures sewound—any type.
Repalirs to Any System c¢a Short Notice.

Office and Factory: 90 York Street, London

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




