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|
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KAY ELECTRIC WORKS

No 255 James Street N., Hamilton, Ont.

MANUFPACTURRERS OF . . .

DYNAMOS

For Arcand . ., ...

Incandescent Lighting.

MOTORS

From 3% 1. P. 10 50 H. I,

Flectro I’Imm, .\I lchmes and (.cnenl

BRITE FOR CIRCULARS.

NORTHEY MEFG. GU o oo kIO
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A4 Io=T, ~ F .
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NN \\"‘"(“ and Fire Protection.
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CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

THE JONES & MOORE ELECTRIC CO.

Telephone 3310, MANUFACTURHERS OF
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YWrite for Prices .. 146 York Street, TORONTO
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=" Qtreet Cars

. OUR SPECIALTY ...

We also manufacture Horse and Trail Cars
of every description.

PAGGERSON & CORBIN . . ST. GATHARINES, ONT.
LECTRICAL SU P PUES Hna Fitmgs generaly

%% Ge: our prices before buying . . . .
Repairs made quickly and at reasonable pnces

‘TORONTO ELECTRICAL WOBKS . 33, 35, 37 AoeLAIDE STREET WEST, TORONTO
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MONTREAL STREET RAILWAY COMPANY'S NEW
BUILDING.

\VE prescnt herewith a sketch of the Montreal Strect Railway
Company’s new building in course of construction at the corner
of Place D’Armes Hill and Crang streets. It will be remembered
that a few wecks ago the iron roof of this building suddenly fell
in, killing several of the workmen. The coroner’s jury, after
a lengthy investigation, found that the accident was due to
necligence on the part of the architect and superinteadent of
construction. These
persons will accord-
ingly be brought be-

forc the cnminal
courts. Meanwhile
another architect has Mc{jﬁ/&a-lmy G’-/ 3'3)
been employed, . .

under whose dircc-
tion the construction
of the building is be-
ing comple.ed.

Faer 0y, #T & C(.j

LOSS OF POWER.

[¥ you happeu to
go into an engine
room at any ume
and find that there is
a leak past the cylin-
der or of the air
pump, if you are
using a condenser,
youmay be very sure
that you are losing
power. While the
trouble may net be
the cause of any
danger, it shows that
there has been some
mistake in the setting
out of the packing :
that the adjustinent
is bad; that it has
been in use for tco
long a time, or that

MOTOR-GENERATORS FOR TELEGRAPH PURPOSES.

THE Great North Western Telegraph Company have com-
pleted arrangements for the installation of a dynamo plant in
their Montreal office. It isto be of the type known as the
mator-gencrator, and when completed will displace aver four
thousand cells of gravity battery.

The plant will consist of thirteen machines. The generator
side will give the followipg voltages: 6, 20, 8o, 160 and 330
volts respectively.  The 6 and 20 volts are uscd for local work

and short lines ; the
8o and 160 volts for
& ordiniry lines, and
. the 330 volts for
uadruplex work.
ach group consists
of two machines of
opposite potentials
with a spare machine
to beused as a “re-
lief.”

The adoption of
dynamo currents will
effect a great saving
in space and mater-
ially inciease the
efficient working of
the Company’s lines.

The machines are
being built by the
Toronto Electric
Light Company,
under the direction
of Supt. A. B, Smith,
who so successfully
installed the plant in
Toronto at the head
offices of the Com-
pany some two years
ago.

THE INTERIOR

* FRICTION OF
OlILS,

the internal surface
of the cylinder is cut.

PETROFF, who has
occupied himself

If thelast is the case,
you have no other
remedy than that of

very extensively with
the examination of

re-boring the cylin-
der. In the other
instances, the pack-
ing may be renewed
or the piston may be
taken out by removing the cylinder head, asin the case of
locomatives. The lcaking of piston packing may be detected
when the exhaust is continuous instead of intermittent, although
a leaky valve will also produce the same results ; or it will be
made to appear by opening the cylinder cocks and noting
whether they blow steam on the back stroke. A twofold loss is
entailed by this defect ; steam is blown away uselessly and back
pressure is increased, putting a greater load ugon the steam that
does the pushing. —Dixie.

MONTREAL JUNIOR ELECTRIC CLUB.

Nov. 27.—Mr. E. W. Suyer gave an essay on * The Difference
between the Cost of Gas and Electric Light Plant.”

Dec. 3rd.—Mr. W, T. Sutton read a paper on “Arc Lamps.”

Dee. 1oth.—Mr. Morrison read a paper entitled “ Is Electri-
city in its Infancy ?”

Dec. 17th.—Mr. W, T. Sutton gave a general review of past
subjects.

The above meetings were held n the club rooms, No. 6
Richmond ave. )

Dec. z0th.—A semi-public illustrated lecture on * Electricity”,
was delivered by the President in We)come Hall, ’

AN

P

lubricants, has in-

vestigated, says the
- Scientific American,

the interior friction

of oils by means of

an apparatus in-
vented by himself, and has given his resulis in tabular form
and graphically by a series of curves. According to his results,
the degree of transparency of lubricants, the refining process,
viscosity, flash pont and fire pont, give no basis {or estimating
the degree of interior friction, though all are of imporiance.

If two oils which at the same temperature possess different
interior frictions be mixed, the mixed product will yield a
characteristic curve corresponding to that of an oil the gualities
of which lie between those of the two opponents. Consequently
the excessive friction of any thick lubricant may be reduced by
mixing with it small proportions ot solar oil, pyro-na%tha, or
kerosene, or any oil possessing low interior friction. But this
addition can be useful only when the added product does
not separate to any great extent.

The addition of such light oils can, of course, be easily
detected through the flash point and the fire point. The addi-
tion of various resinous materials incieases friction in the ma-
chinery and ia the lubricant itself. These products have also
an injurions chemical effect upon the metallic surfaces subjected
to friction.

It was also frequently observed that samples of the same oil
that were received in the factory at different times did not yield
the same charagteristic cupve, although filling Al requirements,

S T S T e -
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PROPOSED UNDERGROUND SEC
TIONAL ELECTRIC RAILWAY
AT BELLEVILLE.

W1 are indedbned to the Belleville
Sun for the accompanying dlustra
tions and  patticulars of an under
ground elecineal nulway  system
which s ta be constructed an that
ey, It s known as the " LM
system, of which Mre Janes B M
Laughlin, of Philadelphia, s sasd to
be the mventor  The svstem s
desenbed as follows

The method of distnbution con.
sists of a miun tube of castiron of
the same heght as the ral, made
sections of fourteen feet each, which
are bolted an the ties nmudway be-
tween the track rinls.  Inthe centre
of this tube 1s plicced the mun line
conductor, which 15 dependent upon
the amount of power used This
rod 1s continuous and carnes the
current. It 15 nsulated fram the
yron tube by a bituninous cement.

The current s distnibuted to the
car motor by means of suifice sec
tional conductors, 1 conjunction
with a flexible controlling device
mounted between the two car mot.
ors.  The controller carnes  two
collectors in the forn of flat metal
wheels, which are n constant con.
tact with the sectinal surface con
ductor. The electricity connection
1s made without the use of switches,
magnets or antomatic devices, the
actual method as yet being kept secret, be
causc of additional Furopean patents which
have been apphied for.

There 15 no possibality of “grounds” or
short circuits between the rails and the sur-
face canductors, for the reason that there s
no current in the conductor except the section
directly under the car. This conductor is a
strip of rail one inch wide and four and a half
inches high.  1ois lad in sections of varying
lengths, which are insulated one trom the
other by blocks of waood or asphalt a foot
wide.

The clectnie current s supphed to each
anc of these sections of canductor through i
switch-box, but the circut, of course, is not
completed until the troliey wheels, of which
there are two on each car, pass over the sec-
tion of conductor and pick up the electric
current for the motor.  Thus, this rail, one
inch wide, which hes between the tracks,
flush with the streets, s never charged with
electricity so as to give a shock to a man or
anmimal, except the one section directly under
neath the car. 1t would be impossible, there-
fore, for 4 man o1 child 1o receive an electric
shock severe or otherwise, along the line of
this road.

The moment the copper trolley wheels
have left a fourteen-foot section of the con-
ductor --oar it may he an eyght foot section or
an cighteen foot section—that section, for all
practical purposes so far as street traffic is
concerned, 1 dead. Carnages and horses
and ten and women crossing the stree's
have nothing ‘o fear from it. This was
shown by Inventor McLaughlin at his shop
wher he invited the visitar to place his hand
on the conductor rail and on the car rail of
his model.  The current was turned on, but
there wits no shock.  Even a better test was
made with a couple of incandescent lamps,
attached to copper hooks. There was no
electricity 10 the tracks to light the lamps,
but when a workman struck the two
sharp copper hooks underneath the car
in is passage aleng the miniature tracks the lights burned
brightly.

One of the greatest duthiculues in the operation of the trolley
systemn has been in switching, but this seems the easiest thing
of all 1 connection with the E. M. railway system. Because of
the two troliey wheels, one i front and one in the rear of the
trucks, it 15 possible to elimuinate the conductor rail for a distance
of several fect where this s found necessary, at curves, cross-
ings and switches. The two trolley wheels are so far apart that
one of them is always bound to be upon the rail, even when the
other finds no conductor beneath

RAILWAY SyaTEM.

| ECTRIC
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‘Telegraph poles are now made of paper pulp in the United States.  The
pulp is mixe” with borax, tallow, and other things, then cast in a woxien
wmould hawvit ¢ a solid core, which miakes the pole hollow. The cross arr~s
arc to hold .he insulators and telegraph wires are attached 1o pieces of wood
fixed 10 the sides of the pole. What with their hghiness and durability,
these poles have some advantages over wooden ones.,

A new belt fastener recently patented in Eagland. consists of a metal plate
adapted to extend across the meeting cdges, the plate having one straight
side and at the other side a senes of spurs arranged in pairs longitudinally
opposite, the spurs of each pair being at equidistant pomnts from the
transverse center of the plate and arranged 10 advance of the proceeding in
both directions, so that each pair will penetrate the bell ay different

points,
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A B C OF ELECTRICITY,
By H. BrE(K, Jx.
Abbrevitions used B Elatricny  cor P Poative o1 N Negative

WHAT clectncaty is it 1s impossible to siy, but tor the present
wa may safely say it 1s a kind of mvisible something which per-
vades oll cubstances. At the present day, however, electnaians
are able to keep it under perfect control and put 1t to wany uses.
So much for the practical view of this science ; but from a theo-
retical standpomt, supposing all substances -the earth and all
onit as having a certam quantity of electnoty upon them, as
long as everything has its proper shace of clectricity, no clectn-
cal manifestation 1s apparent ; but suppostng we pive a body
more than its usual share or take away any fiom g, leaving it
without us proper share. then it s that we become aware of the
effects of what we call electniuity.

When a bady has more than ats proper share of electnaty,
1s saud to be n the state of positive electrification ; conversely,
if it has less than its usual share, 1t1s said to be in the negative
state of clectrification.

1 may here cxplam the term * potential.” When a body isn
the + state of electnfication, its potential 1s siud to be higher
than that ot the earth, so,1f a body 1s 1n the — state, * s poten-
tial is lower than the earth, whose potenual is reckoned as zero.

To make this clearer, tor llustration let us take a number of
men. So lony as cach of them has an egual amount of weahh,
there 1s no thought of poverty amongst them. Suppose one man
was to get more than his usual share, he would be considered

rich as compared with the rest of them, when cach body has

Chemical. - 11 a current of electnicity be passed through cer-
tain chenmacal soluiions, these will be split up mto thewr com.
ponent parts,

l.et me now divert from electricity and turn your attention for
a while to magnetism.  What magneusin s it 1s impossible to
say, but we mav speak of every particle of iron or steel as being
a perfect magnet with i north and south pele.

The carliest form of magncet known to the ancients was lode-
stone, or *leading stone,” as they termed 1ty as they used 1t n
carly thumes for a compass. It s a browmsh colored stone, dug
up from the ecarth, and from wlich iron may be extracted, tnd
naturally possesses the magnetic power of attracting won.

A magnet may be casily told by dipping the piece of wron or
steel into iron filings ; if these adhere the ton or steel 15 2 mag-
net.  The poles of a magnet may be discovered by suspending
the magnet by a fine thread, and the end which poats toward
the north is termed the north pole of the magnet, the other the
south pole.

There are two kinds of magnets —permanent and clectro-
magnets. A permanent magnet is one that when once magnet-
ised will 1etain that power.  An clectro-magnet 15 one that will
only retain its power while a current of electricity 15 passed
through a coil of wire unsulated of course; wound around i,

The air space surrounding a magnet 1s filled with wmvisible
tines of space, and s called the magneuc field.
have a magnet with but one pole.  If a magnet he broken, each
end will form a pole of a magnet. If a magneuc piece of 1ron
or steel be placed in a magnetic tield, it will tarn o that its own
times of force are parallel
with and in the same di-

You cannmt

Tig . M

its proper share of electricity, the presence is not noticed, but
let one body get more than its share, and then its potential is
raised.

Supposc one man to lose some of his wealth, then he is con-
sidered as poor amonyst his fellows ; 5o if a body loses some of
its share of electricity, then its patential is lowered as compared
to the earth whose potential is reckoned as zero. The reason
the earth’s potential is reckoned as zero is for the same reason
that we measure the heights of mountains or the depths of mines
fiom the level of the set.

When a body has a potential higher than that of the earth, it
is said 10 be at a + potental ; conversely, when s potenual 1s
lower than the earth’s, its potential is -—.  Although, bear in
nund, two bodies may be at a + potenual, it is very clear that
they may be at different potentials to one another.

\Whenever two bodies are at different potentials, the curtent
tends to “flow” from the one at a higher potential to that of a
lower potential; or if a body be at a higher or lower potential
than the earth, electricity tends to * flow” between the two until
the potentials are equatized. If the difference of potential be
very large, electricity will “flow” threugh anything, even air,
as is the case with the lightning flash.  With electicity at a low
potential, some substances offer a comparatively high resistance
to the current.  The difference between a conductor and insula-
tor is of one degree only, for whether a body will or will not
allow the current to pass depends merely on the difference of
potentials of the bodies between which the current teads to
pass. There are three principal propesties of a current, namely,
heating, magnetic and chemical.

Heating.—1f we pass a strong current through a fine wire,
the wire will become heated in proportion to the strength of cur-
rent passed.

Magnetic.—\When clectricity passes along a wire, it sets up
invisible circular lines of force round the wire, and if the current
'\5 strong enough the wire will pick up iron filings.

‘.

SvsTeM =METHOD 0F MOUNTISG CONTROLLKER ON CAR TRACK,

rection as the iines of
force of the magneuc
field. From this we have
thelaw of “ hines of force,”
viz, that neighboring lines
of force tend to rn them-
selves so that they be
parallel with one ar vther
and n the same direction.

The molecular theory
of magnetism may be
spoken of as follows :—
Suppose we mix a lot of small magnets together, what
would be the effect > Sumply this . each north pole would unite
itself with the south pole of a neighboring magnet, and vice-
versa, on account of the first magnetic law, that hke magnetic
poles repel (north and north), unlike magnetic poles a/tract or
unite (north and south). \When these poles attract one another
there 1s very little free magnetism.  The molecules of a pece
of unmagnetised ron or sieel may be looked upon as in this
state, each magnctised molecule completinz 1its magaetic cir-
cuit through the neighbornng molecules ; the iron or steel as a
whole exhituts, thercfore, no free magnetism.

Suppese we magnetise the ison or steel, we then arrange iis
already magnetised molecules so as 1o give free magnetism by
causing their lines of force to act according to the law stated
previously. This causes, as you know, the molecules to set
themselves in straight lines so that their own internal lines are
in the same direction as the lines cf force passing through
them. So, excepting at the ends of the bar, all the nocth poles
come opposite the south poles, and no free magnetism is ap-
parent, but at one end of the bar we have a row of north poles
and a row of south poles; at the other end, consegnently, we
have free magnetism.

As 1o the use of electro-magnets, 1 need not say much, except-
ing that if any person has occasion to study the practical
application of electricity, he will find that this form of
magnet is by far the most uselul electrical device, as every
form (or very nearly every form) of eclectrical instrumemt or
machine depends for its action on some form of an electro-
magnet.

in this paper I hope 1 have made the description of magnets
and the theory of magnetism clearly understood ; but, however,
if any reader fails to understand any part, I will be glad to hear
from him, cither through the columns of this paper or by letter.
My address can be had from the editer, who will furnish it to
those who desire it.
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THE ONLOOKER.

JusT how rapidly history is made in the present day 1s best
realized when one has occasion to examine into some special
subject.  The Onlooker thought of this when, in conversation
with Mr. Rutherford, chief engineer of the Canadian General
Electnc Co., he learmned of the growth of electric light for do-
mestic purposes.  * There are many towns thronghout the coun-
try now,” said Mr. Rutherford, *where electne hyght tiukes the
place altogether of gas, coal oil ot the old tallow candle.  Just
at the present time we are completing a plant for the town of
Mautawa, the capacity of which is 1000 lights. The order was
at first for a 500 hight plant, but the change was made almost
immediately to double the size.  When we remember that Mat-
tawa has a populatinn of only 1700, and 1s a lumbering town, where
the large majotity of buildings ire not the most pretentious, we
can see that almost everyone in the place will have his home, no
matter how humble it may be, hghted by electricity.  In towns
where gas 1s used, the clectric hight is gradually supplanting it,
and whete there is no gas :t has largely the control.” The ad-
vance from the tallow candle to the electric hght has been made
within the memory of the younger men on the stage of hife to-
day. ‘The Onlooker is not going to give his age away, but it
seems only as yesterday since the old home was hghted with the
tallow candle, and he can remember when a boy and occasion
made it necessary to take a visit to the eastern section of Tor-
onto, that he would go a long step out of his way to escape the
delightful odor that came from a tallow candle factory located
then in what was known as cast Toronto, though to-day one
must travel much further east to reach the section so described
in the municipal map. To-day the tallow candle—cian the
bright boys of the pubhic schools tell anything about it? And
yet it was to those of a quaiter of a century ago wkat the rude
torches prepaied by dipping sticks of papyrus or rushes into
pitch, and coating them with wax, was to the ancient Greeks
and Romans of centuries past. It seemed but a shott step from
the 1ailow candle to the kerosene lamp.  This method of hight-
ing, however, had little more than fairly became a fixture in the
home, and the fears of the good housewife from a kerosene ex-
plosion had been overcome, before gas, in the larger towns and
citics at Jeast, had become the more common method of domes-
ur hghting.  Itas hardly 10 be anticipated that either gas or
electnonty can dnve out kerosene and petroleum.  They occupy
a wide field in mechanics and arts.  But as a method of giving
brilliancy to the home after nightfall, their doom would seem to
be sealed. Now gas has to fight for its place a. an illuminator
of towns and citics, and the odds are entirely in favor of its nival,
electricity.

X X x X

On another page of this issue of the ELECTRICAL NEWS is to
be frind some account of the several radroad undertakings in
the construction of which Mr. William T. jennings, the well-
known engincer, has taken a promineat and practical part. The
two great railways of Canada, the Grand Trunk and Canadian
Paaific, now cover the Dominion so completely from Atlantic to
Paafic, that it is hardly to be expected, that in the tinie of the
present gencration, at least, there can be any further eatensive
railroad building.  * The trend of railroad construction to-day,”
satd Mr. fennings, *i1s in the direction of covering the intenor
of the country, especially in Ontano, with a network of short
and light electne roads that will enable the farmer and small
manufacturer to et the products of their industry to the leading
markets and shipping centres with less difficulty and cost than
15 pecessary i dnving, or the occasional tmin from onc of
the regular roads that may, perchance, be passing these pomnts.
1 look for a large development in the next few years in this di-
rection.  lllustranon is found of this in the Gt and Prezion
road, and which is likely to be soon extended to Hespeler.  Also
in Hamilton and Gnmsby, and not oaly for pleasure-secking,
but likewise as a convenience to that portien ~f country, the
Niagara Falls Park and River Railway, now so well known to
everyone.” It has occurred to the Onlooker that an intelligent
development along these hnes will have a healthy bearing on
the general progress of the Province. A lamentable lesson from
the recent census was the phenomenal growth of a number of
the leading cities of Ontano at the eapense of the sinaller towns
wnd ruml sections.  This condition is common to all progressive
couantnes, though none the less regrettable, and carrving with it

obvious evils.  Manufacturers, who have been the life and heart
of moderate-sized towns, have been pulling up sticks and locat-
ng i the ciies, because of the icreased shipping facilities
there offered.  Now if the development that Mr. Jeamags hints
at, and which is already taking practical shape, can be ma-le
the means of holding manufacturers 1n the smailer towus, who
will say that a great good will not have been accomphshed for
the country as a whole? Those who, like the Onlooker, have
thewr mterests centered m the cines, feel a natural pride in the
growth of these places, and selfishly congratulate themselves on
these conditions, but it is to be remembered that if the big cities
owe their growth simply to a sapping of the iife blood of the
smaller communitiss, that growth will be of an unhealthy char-
acter, and the time will come when a severe reaction will set in.
Toronto, Hamukton, London, Peterbore’ and Kingston cannot
live within themselves.  They are going to prosper only as the
large and beautiful country that constitutes the province of On-
tario prospers. Not the least of the blessings that clectnaty
has brought to the present age will be that of serving to give to
the smaller communities the opportunity, not alone of holding
their own in the world of commerce and agriculture, but to put
on increasad strength in these parniculars.
X X x X

It s no easy matter for any one concern in this age of progress
to hold for any length of time a particular advantage in mechan-
ical equipment over another The Onlooker, last month, in
describing the new engine of the Toronto Street Railway Co.,
quoted Mr. Ross, engineer, as saving that this was the only cn-
gine in Canada not belted and with a witer jucket. Mr. Ross,
of course, was speakin;; out of his own experience, as mechanical
supenntendent of the Laurie Bros., and which has been far from
limited. He had not known then that in the main station of the
Incandescent Light Co., of Toronto, according 10 its superinten-
dent, Mi. Milne, there bas been in use for the past fifteen
months a compound vestical 750 H.P. engine with generate.. =
rect-driven and also bearings water jacketed. No one will be
more pleased than Mr. Ross and the Onlooker to make thisfurther
remark as to completeness of equipment in enginecring progress
in Canada.

HARTFORD v. THE BELL TELEPHONE CO., THE TORONTO
ELECTRIC LIGHT CO. AND THE HOLMES
PROTECTION CO.

READERS of the ELECTRICAL NEWS will doubtless remember
the particulars of this case.  Suit was brought against the above
named companies by a Mrs. Harntford, who claimed $25,000
damages for injuries reccived as the result of coming in contact
with a live wire, dangling in the street.  Mr. Justice Ruse, before
whom the case was heard, gave immediate judgment in favor of
the Bell Telephone Co., but reserved his decision as regards the
other defendants. A few days ago hie gave judgment in favo:
of these defendants aiso, in the following terms :—

At the trial T gatc judgment for the defendants the Bell Telephone Com-
pany and Wheeler, reserving for further consideration the questicn of the
hiabulity of the rematming detendants or of either of them.

The Etectic Light Co. had a right to hase ais w.res where they were and
if there has been a reasonable use of the powers of the Company, if there
has been no negligence, then there s no hatuliy  see the National Tele-
phone Company v Baker. L. R. Q Ch. Div 193 P. 168; Howard vs. St.
Thomas. 19 O. R. j19.

The neglicence charged is that puttiag up its wires under a crossing wire.,
1t did not adopt sufficient safeguards aganst the wites coming nto contact.
The suggested  safeguards were: separating the wires by a greater inteiven-
ing space. placing a guard wire above the electric light wires, 2 better com-
posttion farinsulatng suh wires.  The evidence would not justify a finding
that there was any defect in the matenal or compos:tion used to insulate the
wires but the werght of evidence was much the other way,

The remainming grounds must be considered in the hght of the facts
What was the cause of the acaident? Undoubiedly on the cvidence the
falling of the branch or branches from the tree upon the crossing wires put
up by the Holmes Co.. the hranches having been cut by boys whether as
trespassers or now did nok appear.

Admutting for the sake of argument, that the workmen of the Electrie
Light Company. knew or shotld have known that the wire passed among
the branches of the tree and that they should have reasonably anticipated
that in the course of nature, some natural force such 28 the wind, or as the
result of decay, the branch mught fall upon the wire, that the result would
natuznally be that having regard o the spar. of such croscing wire and it
fastemings and the smallness of the space between the electric hght wire and
the crossing wire, it, the crossing wire, would sag 0 that the wires would
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come tnto contact and that against such a not unprobable vecurrence it was
the duty of the compuany to provide either by having o greater space be
tween the wires or 4 guard above the electnie hight wire, 1t s suflivient o
say that the acaident here was not due to any such a state of facts.

I'be question w my opinion narrows aitselfl down to thus - should the act
of the boys m cuthing the branches of the tree have been contemplated and
guarded against by the Electne Laght Company as something hkely 10
occur and reasonably to be anticipated.

Afier much consideration, which the peculauly sad condition ol the
plamufl in a high degree demands, 1 am not able 1o answer such ayuestion
10 the athrmatne, even on the adnissions or assumptions above made.

T'his particular danger was caused by the act of another without the de-
fendants’ knowledge or consent, that other wasa ** sesponsible third party.”
As T1ook at at, there was no neglect of duty on thns defendants’ part. for
there was no duty to guatd against such an act. 1t s not a case of negh-
gence on adefendants part whichwas *“ msulated by the act of an nterven
g third party —see Howard v, St Thomas- but it s a case of a wire n
apparently 4 safe and secure position, where it would not, sofur as we know,
have become dangerous but for the act of another over whom the defendants
had no control.

A duty may have existed 10 guard aganst other possible causes of danger,
but such duty, if 1t existed, was not this duty, and so here there was no
neglect of duty and hence no negligence.

1 s 1 cftect also disposes of the question of the havibity of the Holnies
Company. Somettung was made of the fact that the crossing wire was a
disused wire, but I cannot see how that makes any difference. I must on
this question assume that the Holmes Company had a night to erect the
wire, that it was allowed to remain in posiion although not in actual use,
id not make 1t more but rathet less a source of danger.  ©The duty towatch
such wire and prevent its beconnng loose and dangerous no doubt reniuned,
but on the evidence 1t wasin as safe and secure a positon and condition at
the ume of the accident s when in use. Mz, Cameron cited Unsted Elec-
tric Ry. Co. v. Skelton, 14 5. W, Rpter. 863, in support of hisargument ¢n
tins point, but beyond estabhishing continued responsibehity for a disused
wire, it does not, as 1 think, help the plaintff.  The elements of knowledge
of the facts, except on winch the judgment there 1s tounded, 1s lacking here.

But there seems to me to be another difticulty 1n the plamtff's way.  As-
suming that the managers of both the Electric faght and the Holmes Pro-
tection Co. hnew the position of the crossing wire, and how 1t was fastened,
and that it passed along the branches of the tree it quesuion, | do nct sce
how 1t could be fairly found as a fact that 1t should have been reasonabiy
ant.~ipatesd that a blow on the wire at the tree would cause the sagging
which here happened. It may be that such a result should reasonably have
been antiapated and therefore guarded against, but I do not think on the
evidence 1 could so find the fact.

On the whole 1 think the action must be disnussed with costs,

‘The following additional anthoritics may be referred to: Viners Abridged
*Actions B” p. 215, Boxv. Jubb, I. R. 4 Ex Div p. p. 78y, Beven on
Negligence p. 1000, Ahern v. Qregon Telephone & Telegraph Co. 33 Pac
Rep. 463.  Ward v. Atlantic & Pac. Tel. Co. Am. El Cases Vol. 1. p. 259.

Had 1 found for the pluntiff, and had the husband here joined, 1 should
have asscssed the damages at §8.000. For the assistance of the Couti, if
my opinion should hereafter be held to be erroncous, 1 asess the damages
for the wife at §6.000.

FIRE HAZARDS FROM TROLLEY WIRES.

THe Inspector for the Board of Underwriters, n Toronto,
having represented to the Board the danger of allowing the usc of
current from trolley wires in buildings insured by the Associa-
tion, it was sugpested that the opinon of well known experts
be asked. Accordingly the following letter was forwarded
by Secretary McLean 1o Mr. J. J. Wnght, of the Toroi..0 Elec-
tnic Light Company, Mr. F. A. Badger, City Electrician, Mon-
treal, Mi. W, k. Davis, Toronto Sticet Raulway, and their onn
inspectors.

I'he rephies as pnnted below will be interesting, as showing
how the matter is viewed from the different standpoints :—

TORONTO. November 1ath, 1894,

DrAR Sik —] have been instructed by the Toronto Bos-d 10 ask for
your opimon as to the danger of an cicctne ground ¢n=. ¢ when high pres.
surc and a ground return are used for powes or ILat. 1< this danger
cxist when the current s taken from the tooiley wires?  Your repuy wall

much oblige.
Yours truly,
RopT. MCLEAN, Scc'y.

fcorvi
TorosTO ELECTRIC LicnT Co.
TORONTO, Nov. 16th, 1864,

RORT. McLEAN, Scerctary Board of Underwniters,

DRAR SIR"—In answer to yours of the 13th, re grounded clectne wires,
I may say that from the very inception of the clectric bighting business, the
danger of a grounded circuit has been recognized and its use discounten-
anced.  Electrically. it can be worked all night. but the opposition to s
usc has always come from the insurnnce fra.crmity and other partics inter-
csted 1n the security of property from danger of firc.  From our standpaint,
we shall be very glad indeed if the insurance companies can see their way to

relax their cules on this subject. We bave spent many thousands of dollars
o copper wire fur return circuns, where we coulid easly have used the
ground for a return.  The moment the compnn:cs allow a ground return
we shall at once ground all our power arcuts and thus double the capacity
of our distributing plant. At the same tme, | am free to say, that the nsk
will be greater. Where there 15 the shightest dampness, the current will
have o tendency 1o leave the wire and seck the ground, and anyttung that
wadl buen et lies e ats pathe wll be seton fire.  Tlus teadency to leve
the wire does not exist n the same degree on a metallic circuit. ‘There s
also a much greater danger of igmition from hghtning with a grounded ae-
cat, Fhe network of wires all over the aty forn a buge bghtung rorl

The hightning always seeks the nearest passage 1o the carth, so that wies
grounded through motors or hights are just a picaie for a flash of at

mosphenie electricnty - they form a hghunng conductor of the best quality,
On the other hand, a metallic circunt smulated from the ground offers no -
ducement fur the hightning to travel onat at all, and consequently it tarely does
so. 1wrote your Inspector some time ago, wheu 1 found that the Raulway Co.
were putting 1o grounded wires, and clatbed the same nght, That letter
has not yet been answered. 1 did not press for an answer as 1 understood
the Association took the stand that 1s umversaily taken i England and the
States, that it conld not be pernntted, 1 want the Association to understand,
however, that while we shall conunue to observe their regulations in the
future as we have done in the past, we shall claum the sune privileges that
are extended to others, and that if the other companies are allowed to use
grounded wires, that we shall do the seme.  Inreply to your query, does
the danger of grounded circuits exist when current 1s taken from trolley wires ?
F answer emphatcally, ** ves,” and always will as long as the ground is uset
for the return aircuits.  There 15 abeolutely no difference between ** trolley
or any other clectrical current, s far as grounded circants are concerned

Yours very truly,
{Sgd.) J. J. WriGHT.

fcurv.}
OFFICE OF C1TY ELECTRICIAN,
MONTREAL, Nov. 15th, 1893,
ROKBT. McLEAN, EsQ., Secretary ‘Toronto Board of F. U.

DRAR Sk —Replying to yours of the 13th inst., regarding the use of
trolley circunt for ight and power. | wall say that while 1t may be possible in
a given case (every precaution being taken to guard agaunst accident,) yet 1
do not believe thatn general practice such precautions would be fully at-
tended to, and we would not sanction nor assume any responsibahity for the
use of such currents for the purposes mentioned.

Yours, ectc.,
{Sgd.) F. A. BADGER.

(corv.)
Tug TORONTO RAILWAY COMPANY.
ToroNTO, Nov. 13th, 1804.
RorT. McLEAN, EsQ., Secretary Underwrniters Association.

DeAx Sik .—Yours re danger from ligh voltage and grounded circut to
hand. There s no greater danger from high volt system than low —pro.
wided \he proportion of care takenin installation 1s equal o the increate 1n
pressure. Morc fires oceur throughout the country from low volt—heavy
ampere systems—than others,

The pressute from the trolley wire 1s 500 volts—not by any means high
voltage. Al extensive electric hght and power systems are mure or less

grounded—the more dangerous owing 10 the fact that it s often a parua
ground only, and that the locality of same s unknown. A partial ground
is hable 1o overheat the wire and cause combustion, whereas a dead or
actual ground would instantly melt the fuses  provided, of course, the other
wire was at some point also grounded.

Ihe only danger from current 1o instaliztions from trolley wire. 10 my
opiion. 1s from hghtming. This | consider small, masmuch as, when
hghtmng strikes the trolley wire st iavanably comies to the power house,
rahing the path of least resistance, blowing circust breakers and passing to
carth through Lightning arresters.  We have besides about 6o Lightring ai-
resters on the Lrc throughout the aity and onc on every car. \We have ex-
pericnced over 4o thunderstorms and have never had any damage whatever,
cithes in cars or buldings, utherwize than blow.ng fuses and the meiting of
lightning arresters,

We adnut that there is danger from such ircuit when not properly pro-
tectzd  Where such protection is ample, I belicve there 1s no more danger
than from the ordinary overhead circuit. Our expenience in Toronio walt
bear out the above statement.

Respectfully yours,

(Sgd ) W, E. Davis,

ToroNTO, Nov, 15th, 1504.
RonTt. McLEAN, EsQ., Secretary, Toronto.

DEAR SR —In reply to your feuer of the 13thanst., 1 can oniy repeat
what ! have stated before, namely, that the use of a ground retura for clec-
inc highung and power has teen universally protututed by all Boards of
Underuniters, ever since the carhiest days of clectnic ighung, There s to-
day more than cver good and substantial reacons for a strict enforcement of
this rule,

That there is a deaidedly increased hazard by the introduction of such
svstems for commercial purpases, 1s beyond dispute.

At the convention of electnical inspectors held in Chicago i August of '93.
the rule bearing on this subject was amended 1o make 1t as cmphatic as
possuible, and reads as follows: *laghting and power from rmutway
wires must not be permitted under any pretence an the same arcant wat
trolley wires with a ground return. nor shall the samie dynamo be used for
btoth purposes cxcept in street rulway cars. clectnc car houses, and thesr
power stations.”

I might say the rules of the' International Underwriters” Association have
been universally adopted 1n the United States and Canada.

Yours,
AR S
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VOL. V.
THE present number of THE ELECTRICAL NEWS marks the

- mmencement of the fifth yearly volwne.  During the coming
vear ¢ach number of the journal will consist of 28 pages instead
of 24, as hitherto, and we shall be glad to further increase its
size from time to time to keep pace with the future development
We
1ecognize also that quality is of preater importance than quan

of the umportant industry which it strives to represent.

uty, and shall aun 1o make THE ELECTRICAL NEWS, especially
from a Canadian standpomn:, of the greatest possible interest
and valuc. Every reader is invited 10 assist, by forwarding
wformation which would tend to make the journal “icreasingly
uscful. We are indebted to the friends who have sent us con-
tributions from vanous parts of the Dominion, and trust that
during the comng year their example will be largely followed
by others. The editor doesn’t profess to know it all, and will at
all times welcome information and suggestions.

The year 1894 was marked bv great electrical development in
Canada, espectally in clectric railway construction, notwith-
standing the severe commercial depression which prevailed in
this and all countr.zs.  Towards the close of the vear there was
abservable in business circles a feeling of greater hopefulness,
which bespeaks more encouraging and satisfactory conditions
during 1895. In the hope that such will prove to be the out-
come, we extend to every reader of THe. ELECTRICAL NEWS

our best wishes for a happy and prosperous new year.

FERRUARY 19th and 215t are the dates chosen for the next
annual meeting of the National Electric Light Association, to
be held at Cleveland, Ohio.
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THE latest apphcation for membership in the Canadian Elec-
trical Association comes from Mi. \W. A. Foster, Electrical En-
gineer to th 1. the Sultan of johore, Indin. Having read
the techmcal press a report of the procecdings of the conven-
ton i Montreal, Mr, Foster writes the Secretary of the Assocr-
ation from Singapore, as follows @ “ Having for several vears
Leen connected with the telegraplt service of the Canadian
Pacific i vanous parts of Canada, and a Canadian by birth, |
should be glad to become a member of your Association.
Since leaving the Canadian Pacific Telegraph Service, 1 have
for the past five years been actively employed m electrical en-
gineenng, having installed several large hyhung plants in this
and other distnicts,”

—

Tue boiler eplosion at Essery’s saw mill near Orangeville,
Ont,, referred to in our last issue, is but one of many that have
resulted from the same cause. The boiler was a sccond-hand
one, about thirty years old, and should have found its place in
the scrap heap long ago.  The enginecer of the Orangeviile water-
works, who made an examination of the boiler at kssery’s re-
quest, stud 1t should not be run at more than 4o or 30 pounds
pressure.  Mr. Edkins, boiler inspector, from an examination of
the boiler subsequent to the accident, came to the conclusion
that 20 pounds was the safe limit of pressure at which it could
be operated immediately prior to the explosion.  To what extent
the boiler was properly handled is apparent from the testimony
of one of the employees, that twenty minutes before the accident
he noticed that the steam gauge indicated a pressure of between
110 and 115 pounds.

Ox another page will be found illustrations and a description,
both copied from the Belleville Sun, of a street railway system
to be introduced n Belleville. It is spoken of as the E. M.
system, and the inventor’s name is McLaughlin. It isa sec-
tional contact railway, and the description quoted is simply a de-
scription of sectional contact railways in general. It states inci-
dentally that the collector wheels are maintained in constant con-
tact with the sectional surface conductor, and current 1s sup-
plied 10 the Iatter from the main  conductor through the switch
board ; also thata *secret” controller does it all. Now the
durable construction of the switches, and reliable methods of
operaung them, and insuring constant contact of collectors, are
the only pomnts in a sectional contact railway that any inventor
canclam.  Theyare what constitute a “system.”  Any so-called
system which does not explain the inethods of dealing with these
essentials 1S no more a subject for serious criticism than is a
patent medicine advertisement. Itis an impertinence for an
inventor to obtrude his “secrets” on public attention.  And the
oftence is aggravated by column after column of trash about the
*“ deadly trolley,” * the death dealing fluid, " extravagant claims
of economy, personal descriptions of the inventor, his career,
and the number and sexes of lus children.  This kind of news-
paper article is out of date, long out of date. It belongs to the
carliest and worst days of electrical development, when it was
almost a slur ona man’s character to call him an clectrician,
Electrical engiacening now-a-days is business, and 1o merit
confidence should be treated in a business-like manner.

OXE of the signs of a revival of business from the depression
of the last two years, is the number of electric railway schemes
which arc now being mooted. Some are appearing for the first
time, and some reappearing after an enforced retirement.  1If
there is a quick return of prosperity, there is danger of a boom,
with its accompanying construction of unprofitable lines, whose
incvitable failure will bring loss to the sharcholders and unde-
served discredit on clectric railways in general. It is of course
plain to all that such lines mean a waste of capital.  But there
is another method of wasting capital which is not so plain. In
many parts of Canada, particularly in western Ontario, there are
steam railways in abundance connecting all the smaller towns
through branches and junctions. But unless on some main
lines, these towns are poorly served. The cost of running a
train is too great to permit a frequent service, and the inconven-
cnce to traffic of being forced to accommodate itsclf to a few
opportunitics at long intervals tends to minimize the develop.
ment of travel.  The inhabitants grumble at the railway which

cannot give them any beuer steam service except at a loss, and
readily welcome an electric rulway which promices them relief.
Swce an electiic rilway is most economically run when its
total traffic is uniformly diffused in small lots throughout the
whole running time, it will probably take the bulk of the
passenger and small parcel traffic from the parallel competing
steam road. It will also 1in many cases build up and increase
triffic which the steam road could not obtain, and it1s quite prob-
able that the electrie railway may pay handsomely. Butit is
none the less true that a large portion of the investment in it is
wasted capital, so far as the community at large is concernéd.
The steam railroad with its existing tracks, buildings and or-
ganization, might have served the town just as well or better, by
undertaking the local electric service, with merely the additionxt
investment required for power, cars and trolley wire. The
public benefits by competition—but only up to a certain point.
When the business competed for is not enough to pay the ex-
penses of competition, the lass, directly or indirectly, falls on the
community. Where a projected electiic parallels an existing
steam road, it means in general that 1t is to do work which the
steam road could do at less cost.  And if the steam road for any
canse will not undertike it, the communities to be served, the in-
vestiny public, andelectrical interestin general, would probably all
be better off if the clectric company simply leased running rights
over the steam road, nstead of sinking capital in a new and
parallel perimanent way ofits own. Of course operating, or leas-
g operating nphts, by the steam roads, presupposes that the
latter are ahive to their own interests,and are prepared todeal ina
spirit of fairness with the communities they serve, whose inter-
ests are interdependent with their own.  Unfortunately the record
of Canadian railways does not tend to inspire much confidence
in their judgment in such matters, and if they cannot or will not
see their opportunity, a parillel road is the only solution ; but it
is none the less, to the extent of the invested capital, a tax on the
resources of the country in general, and a source of justifiable
alarm to forcign investors.

THE well known saying of the French general who witnessed
the charge of the Light Brigade at Balaklava was, ‘it is magnifi-
cent, but it isnot war.”  On looking at some of the large central
stations in America, and seeing a large part of the plant lying
idle for twenty-two hours out of the twenty-four, in readiness to
ude over a bricf heavy local period, European engineers must
frequently be tempted to parody the phrase and say, or at
least think, “itis magnificent, but it is not business.” With
more abundant and cheaper capital, generally greater competi-
tion and national habits of permanent construction, the funda-
mental conditions in Fusope aie not strictly parallel to those on
this side of the Atlantic ; and such a criticism, though natural in
onc imbuced with European methods, may in many cases be too
sweeping when worked down to details.  But it must be con-
fessed that there are some grounds for such a criticism whic
might profitably reccive more consideration. The tendency of
American engincering practice is to run in grooves. Thisisa
natural result of the system of machine manufacturing, whose
developments is so distinctively Ametican, and justly considered
one of the triumphs of American mechanics. Added to this is
the nauonal habit of rapid business expansion designed to skim
the cream off the opportunities for making money which are so
lavishly afiorded by the growth of a naturally rich and diversi-
ficd country. The wonderful development in any one branch
duce to such enterprise, is dazzling, but it tends to unwise self-
satisfaction and to blind the observer 10 the ments of the
steadier advances which are being continually made by the less
wholesale methods pursued in Europe—advances to which the
Amecrican engincer is glad to turn for lessons, when the inevit-
able time comes that something more than the cream of the
business must be worked to maintain profits.  The American
engincer owes the large direct connected dynamo to the labors
of his European confreres, and at least two of the largest central
stations in the United States are now availing themselves of
European expenencein the use of storage batteries as an adjunct
to central station plants. 1o a station load curve there will al-
wavs be one summit inuch higher than the others—generally
about 6 p.m. The first object of cvery central station is to add
customers till the heicht of this summit equals the full capacity of
the plant.  But during most of the running time the load is much
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less than the maxunum, and at these tunes the surplus power may
chatge an aunbiry stoage plant. This plant may be used to
car=y an ncreased mavunum load, beyond the capacity of the
dynamos and steam pht. Inthes case the mvestment, deprecin-
ton and eapense of storage plant required would be compared
with the same tems for addiional generating plant to do the
sate work.  Or the storage plant may be used to carry the whole
load of the station durmy the hght load period, allowing the
genciatng plant to be shut down altogether, saving wages and
fuel, &c.  For such a use as this last the wnterest and deprecia-
uon on battery plant investment would be compared with the
Tunmmng expenses saved.  In the case of smaller statons which
run only at nmight, a day load nught be carned by an aunhary
battery plant, which could be charged between midnight and
morning.  Such uses of the storage battery hive been common
European practice for years, but it s only recently that they
have been apphed to central stations in Amenca.  The largest
plant of the kind m the Umted States 1s that put i last spnng
by the Ecison Nluminaung Co., of Boston, and it 1s now re-
ported that a large increase of this plant has been ordered.

I1 1s a noticeable characteristic of our neighbors n the
United States that they suffer themselves to be inconvemenced
ot impused upon in ther collective capacity, by any individual or
corporauon of sufficient impudence to profit by their national
weakness in resisting organized extortion.  We say weakness
advisably, for although their forbearance is no doubt partly due
to their equally noticeable national good naturedness and sense
of humour, 1 has s roots i the cchpse of that sturdy
civic virtue which resists any oppression on prinaiple, even
though resistance involves greater temporary wdividual incon-
vemience than would submission. A good nature which finds
sufficient general relief from continual imposition by making a
joke of it, is not so estimable as it appears if the imposition is
no joke to the humble or weaker members of the community,
whose unheard blessings would fall upon any *“crank” or “kick-
er” who would refuse to see the joke.  Amongst our near rela-
tions across the Atlantic, this sturdy cwvic virtue shines with
pussibly too undimmed radiance.  \We in Cinada ire, in this re-
spect, certainly more like our neighbors than our relations, but we
bave from the latter a wholesome leaven which causes us to rise
mare quickly than the former.  The leaven has been working in
Montreal recently, whete an unreguded civic ordinance against
over crowding the street cars was invoked by a public-spirited
wdividual, and the Street Railway Co. was fined $1.00 and costs
e twe cases.  This drew forth a plaintive protest from the com-
pany that they really could not help it.  People would crowd on in
“a most chscortcous fashion.”  Their conductors could not be
expected to “ beat them off with a club, or take them by the
co uand jerk them off inta the street.” People in Montreal
ate >0 unruly and so bent on making themselves uncomforable
that if the ordinance is to be enforced, the company “ will have
to cngage and trun sluggers and bullies " to keep the people
from crowding.  This sort of nonsense is sunply adding insult
10 inpury.  People are not such fools as esther to do ar believe
such things. Inthe whole letter there is only one semblance of an
argument. It says, “eatra cars do not meet the requircinents,
as evervbody wishes to get on the fist car and will not want for
the next, which 1s only half filled,™  OF course they will not,
when they have no assurance that the next car will not be just
as bad as the first.  Let people know that they must wat unti
they can get the seat they pay for, and they will wait. I there
are not cnough cars 1o handle the business, people will walk off
with their fares i their own pocket, instead of in the company’s,
and then kick ull a proper number of cars are put on.  This is
the true reason of the waii from which we have quoted. In
Eugland the licensed number of passenpers 1s posted in the car,
and when that number is complete, the car stops only to let
peaple of Do the same thing here and fine the company for
cvery catra passenper carned, and there will be no more tears
over the yentle feebleness of the conductors and the untamable
ticrceness of the passengers.  Perbaps, cven, in e, the pas-
<eagers will learn that when they pav thair fare they pay for the
neht to et and keep a seat, and nat for the pnvilege of exer
Gisiny, thear politencss by gning up a<eatto a lady, who hersell
ought not to be subjected 1o the crowding and jostling from
which cven a seat will not shield her.  There are emergencics,

tumes of entraordinary traffic, or unavoidably wrregular cars. At
such tunes it may bean the pabhc interest 1o penmt overcrowding.
Let the police magistrates have power to disimss charges of
overcrowding when they think it excusable.  This would avoid
all hardships to the railways from a cast iron ule, and the
public will be content to leave its mterests to the magistrates,
instead of as at present in the hands of the other interested
party, the street rinlway itself.  If the corporation whose attitude
towards the public meets with condemnation, cannot find ground
upon which 1t can defend its position and policy, w had better
attempt no defence.

THE BELL TELEPHONE COMPANY'S NEW EXCHANGE
AT OTTAWA.

IN the December number of T Errcrrical NEWs some
particulars were published concerning the Bell Telephone Com-
pany’s new exchange at Ouawa.  The following additional facts
in connection therewith have since come to hand @ -

The new Ottawa building is 8< feet deep, has a frontage of 32
fect and is 3% stones high. The basement and first story have
a brown stone front; the upper stories are brick with brown
stone trimmings; the woodwork mside is of clear pine with
natura! wood finish.

The rear of the busement is used for the linemen’s quarters,
store roam for line material, also hot water heating apparatus ;
the front part and all of the first floor is rented for offices.

On the second floar are the manager’s office, general office,
and long distance tool office, operators’ cloak room, battery
roomn and nstrument store room.  The top flour is one large
room the full size of the burding, and 15 used entirely for the
switchboard and distributing rack.

The switchboard consists of t4 scctions of improved 100-H0int
metallic standard switches. These switches are set in the
middle of the reom to allow a multiple switch being put in when
necessarv, without having to move the present board. The
distributing rack 1s made of wron, and 1s known as the Ford or
*“pumber four” rack, having sneak and carbon arnesters at-
tached, which are known as the * number seven ” arrester.

All the lines enter the bwlding through an underground
system. The lead cables are spliced m the basement to Akowuite
cables, which eatend to the top floor where the cables are formed
up and connected to thie arrestet ; this method does away with
the iron ternunal generally used, and saves considerable
valuable fioor space.

There arc over 4,000 lineal fect of conduit in the underground
systeins, having a capacity for over 1,500 nules of wire. There
are at present about 3735 miles of wire in use underground, and
200 miles of wirein aenal cables ; the latter cables are spliced to
the underground cables in the nearest manhole to the lead they
are on.

The ultimate capacity of the eachange and underground
system 1s 3,000 subscribers ; there are about 1,100 at present.

The return ground system s used on 1he pole routes ; the
rest of the system 1s metalhic.  The return wires of all the paus
in the cables are connected in the return ground at the cable
poles, which makes the entire system nearly as good as straight
mectallic circuits,

The change from the old to the new system  was successfully
made on the cvenming of November 7th, in about three
minutes.

The City Counail of Halfax have threatened to ask the Legislatuze 10
cancel the charter of the Halifax street - ulway on the ground of ineflicient
<«crviee The soliciters of th= company state that representatives of the
vanous intcrests concerned 1n the 10ad are confernng together with the ex-
pected result that the disputes and hugation beiweer them will be amicably
settled and the electrnic substituted for the present unsatisfactory serviee in
Halifax. The Counci! have deterred action anwaiting the outcome of the
preseut acgotiations.

The New Westmnster and Burrard Inlet Telephone Co. has purchased
the Postal Telegraph Co.’s linc between Vancouver and Scattle, W.T.,
which has been converted into a telephone ine.  The hine, which 1s 360
nules 1n leagth, 1 now 1n firsteclass wotking order for telephonic purposes.
Resdes Seattie, Tacoma and other Souad cuies will shonily be connected,
while public offices have been established at the fUllowing places . West.
minster, Clover Valley, Blamne., West Ferndale, Whatcom, Faithaven,
Samush, Brownswlle, Wash., Mount Verncn, Stanwood, Walker's, Mary-
ville, Everett, Snohomish and Batholl
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CHARAGTER SKETOH.
WHN. T. JENNINGS, C.E.

Nicholas Pousan,

* Because T huve neglected nottmg, *

It does appear, if one takes a broad view of the would’s his-
tory, cither from the standpoint of the philanthropist or that of
the man of business, that greater credit for the world’s progress
cannot be given to any class of men, than 1o those whose voca
tions have led them to open cut uninhabitable sections of country
and by an 1ron band to belt continents and ceanect far distant
districts with each other.

So far as the Dominion of Canada s conceined, one of the
men, who has played an active part in the construction of its
public works, 15 Mr. \Wm. T, Jeanings, who was bornn Toronto,
May igth, 1846. Mr. Jennings was cducated at the Madel
Grammar School and Upper Canada College in lus native city,
and cammenced his professional career as an engineer in 1869.
He was then under Mr. Molesworth, and his first work
was to survey the swamp lands of Grey and Bruce for
drainage improvements.  From 1870 till 1875 he was on the en-
wineering staff of the Great Western Railway, which he left to
enter the service of the Dominion Government. From that
tune forward Mr. Jennings’ cluef work, perhaps, has been in the
line of railroad construction. Several important surveys and
construction works in the Northwest,
British Columbia and other parts of the

were deahng with aman who would penmit of na injustice, much
fess anytiing approaching crookedness. Of his own fiee will, and
to the regret of the better elements in the council, after eccupymg
the position for about two years, he resigned, owing to the alder-
mane boady breaking faith with him by changmy the by-law
under which he took office.

‘The past two years of Mr. Jenmngs professional career have
been emploved, to a large extent, in the constraction of various
shart hines of rulway throughout the province.  He has come ac-
tvely to the front as the enyineer of several electric roads recently
completed, and that are hikely to be the forerunner of many others.
He points with natueral pride to the Niagara Falls Park and River
Ralway, i the construction of which he was chief engineer.,
tie served the new Hamilton and Grimsby Electric Railway as
consulting engineer, and the line extending {rom Galt to Pres-
ton was butdt under his superintendence. During the past twenty
years the various undertakings with which Mr. Jennings has
been connected, represent a total of not less than $35,000,000,
On another page of the EircTrIcal. NEWS is discussed the
question of short line electric roads suggested by Mr. Jeunings’
experience and observations on this phase of railroad butlding.

Personaliv Mr. Jennings is popular with 4! who bhave
his acquaintance or friendship. He is ever ready, out of his
wide knaowledge of vublic affairs, to impart information to those
honestly wanting information ; at the
same time he is too busy to rest camfort-

Canadian Pacific Railway were made by
him winle in the service of the Govern-
ment,the ConstructionCo.,and the C.P.R.
Co. From 1886 to 1890 he had charge of
the surveys and constructions for the C.1.
R. in Ontario, and carly in 1890 was ap-
pointed Engineer for the City of Toronto.
What his actwvities amnounted to dur-
ing his years of railroad construction
find illustration, in a measure, m the
Canadan Pacific and the success that has
attended this railway in opening out the
cxtensive and fertile northwestterritories,
and proving the medium of spanning the
Dominion out to the Pacific coust.
Whatever work Mr. Jenniags has un-
dertaken has been marked with thor-
oughness and complete mastery of his
profession. Nowhere was this mnore ap-
parent than during the two years he occu-
pied the position of City Engineer in
Toronto. The basis of the present ar-

ably under the intrusion of those who hold
to a person in his position much the same
1elationship thatthe editorial bore does to
the journalist in his sanctum. His car.
ecr furnishes a capital illustration of the
saving of Owen Feltham: “That man is
but of the fower part of the world that is
not brought up to business and affairs.”

Mr. Jennings i1s a member of the
Canadian Society of Civil Engineers, the
Institution of Civil Engineers, the Amer-
1ican Society of Civil Engineers and the
Amcrican Association for the Advance-
ment of Science. In religion he isa
Presbyterian, being a son of the late
Rev. John Jennings, D. D, for many
years pastor ¢t the Bay St. United Pres-
byterian Church, in his time one of the
best known and ablest clergymen of Tor-
onto.

PUBLICATIONS,

rangement between the city and the
Strect Railway Co. had its origin with
Mr. Jennings, and not only the excellent character of the road,
but also the revenue the city recewves fiom it in the shape of per-
centages and mileage tax was the thought of the late City Engin-
eer. Toronto is proud of its spleadidly paved streets, and this
work was planned by Mr. Jennings during his occupancy of the
office of City Eingincer. It was a speciaf study with him to give to
Toronto a system of pavements that should not alone be attractive
as public thoroughfares, but that would possess endurance and
lasting qualitics.  Negotiations between the city and Bell Tele-
phone Co. which resulted satisfactorily for Toronto, werealso un-
dertaken while Mr. Jennings was in the service of the city. He had
planned a system of underground wiresin conncction with the elec-
tric bght and telephone contracts, and had he remained in office
would hkely have brought these plans to completion. During
these two years the esplanade matter came up for consideration,
and Mr. Jennings had to fight with his known determination
the strong railroad corporations.

His official connection with the city did not cover as great a
lengah of time as citizens, desirous of the well-being of Toronto,
would haveliked.  The factis that Mr. Jennings was too indepen-
dent and fearless an officer to suit many whoat that time occupied
the position of aldermen. They quickly Iearned that he was a man
who was master of his business and could not be dictated to, or
used by those who had theirown httle schemes to carry out.  His
wide experience, outside of that hemmed in by the bounds of a
single mumcipahity, had given himathoroughkrowledycof human
natuie, and contraciors, as well as aldermen, understood that they

Wi, T. Jexsines, C.E.

** The President and Directors of the Canadian
General Electric Company wish youa Happy and
Prosperous New Year" s the kindly inscripnon
borne by a card addressed by the Canadian General Electric Company to
thar friends, The ELkcTricaL News keastilly reaiprocates the cheery
sentment,

An attractively gotten up card reached us the other day, on which was
printed the following . ** All companisons arc odious, yet we must say that,
among our customers. ONE only has first place in our csteem  We have
(at great expense) secured a porirant (in colors) of our honored friend  Wg
PRESENT IT TO YOU AS A MODRKI.  Study the features . sce in this genial
face how CANDOR, JOY, MIRTH and RKAUTY are tempered hy wisnos,
JUSTICE AND PEACE. Ment demands recogmtion.  Whar we say of the
onginal of this apotheosis of art 1s only justice. Our New Year's wish s,
may pleasant relations loag continue between our csteemed friend and
yours truly.” ‘This 1s followed by the name of the Amencan Electzical
Works, Providence. R. 1., and its vanous branches, including the Eugene
F. Philips Electrical Works, Monireal. The reader wonders what 1t is
all abeut, and is ptompted by cunosity to unfasten the htle envelope
attached to the center of the card. when s own face reflected in a uny
mirror reveals to hum the secret.  ‘This is decidedly the most onginal New
Year souvenmir that has come under our notice,

The Seaforth Electric Light Co. are considenng the adwvisabulity of ex-
tending therr lighting system to Egmondpviile.

It 15 sd 10 be the wntention of Mz, ]. Ashley, to cstablish at Gananoque.,
Ont,, works for the manufacture of clectneal machincry.

The aiizens of Stratford will vote on a by-law ona the 7th iast , to author.
1z¢ the council 1o expend the sum of $16,000 on a mumcipal highting plant.

It 1s reported that Mr. S. R. Break, Manager of the London, Ont., Street
Radway Co., has been appointed Asuistant Secrefary of the Detsost Street
Ralway Co. Mr, Break cnjoys the well.deserved respect of the aitizens of
London, and tis removal from that aty will be much regretted.
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CENTRAL STATION TYPES,
By Gro Winyk b rasesx.
NO. 2-- SMALL MUNICEPAL PLANT, ORILLIA

MUNICiPaL versus Private Owaership of Elecins Lighting
Plants 1s a question which undoubtedly has two sides, both of
which have had a good deal of consideranion ; and a quinuty of
stanistics on the subjeet have been coliected, chuefly by the cham-
pious of private ownerstup.  The woter has followed the discus-
ston throughout, and has had the pleasure of heanng Mr. Fran-
eveo speak on 1t personally, and cannot help bemy stiuck by
the fact that all the arguments aguinst the economy and expech-
cucy of municpal ownerstup seem 1o be founded on the poss-
#fity of aldermamc coruption ; the possebility of political parti-
tanship miluenuing appointinemts ; and the possibility of the
same undue nfluence being excited to keep in office incompe-
tent persons to the detniment of econonical management.  Mr.
Francisco and other writers draw attention to the reports from
several municipal plants in the States, in which electric lighting
1s said 1o have cost nothing, or some absurdly small figure ; and
in refutation of the implied argument in favor of mumcipal econ-
omy, states that i all these cases the salanies of the eaypineers,
the cost of the coa!, Xc., have been put down to the waterworks
or some other municipal department, so 4s to show a good
cconomy for the electric lighting account. °

This expose is by many taken as a proof that, for the towns
cited, mumicipad lighting is a failure as regards economy, but
while it centainly throws light on the eccentricities of wmumcipal
book-keeping, in the absence of any defimte data, it sull leaves
open the question of the economy of mumaipal lighting, because
cxpensive lighting is not a necessary consequence of poor ac-
counting. In fact if the waterworks account is thereby not so
greatly increased as to rouse an outcry, 1t is obvious that the
two municipal departinents work together more efficiently than
cither of them singly. For in all large towns, the engincering
staff that is requised for the pumping machinery can equally
well attend to the electric ight engines ; one thoroughly compe-
tent chief engineer is sufficient for both plants ; one accounting
deparunent controls the finances of both. The merc fact of
the waterworks department being able to shoulder the elec-
tric hphting expenses, uself nvight be cted as one illustration
of the pracucal advantages of mumicipal control. It seems to
the writer that the question of corporate management of electric
lighting should not be regarded simply per se.  Whether a city
arc lamp costs a little more or less than a private one is no
doubt of great interest, buc of itself it proves nothing except that
the Cuy Superintendent is or is not fully competent to handle
electricity.  The questionis: * How do the various departments
affect each other as regards ¢ficiency and graneral cconomy?”
1s the whole ievel of eficiency raised or lowered by the addition
of an clectnic department 2 Obviously it is raised. The whole
engincering and bus-ness staffl must benefit by the xiccession of
anather official who, as Lord Kelvin timely says, must by pro-
fession be as much of a mechanical as of an electrical engineer.
1t 1s impossible to draw a clear fine between civil, mechanical
and clectrical engineenng, as these branches of the profession
overlap m wmany places, so 1t may well be that in municipal
affuirs, as in others, three heads are better than one.  To follow
the same line of argument a hutle further: it needs not much
demoustration to prove that the book-keeping as well as the en-
gmeenny staff will be working at lgher cfficiency, and therefore
relatively more econonucally. Then as to the possibility of
* boodle.” 1t stands to reason that any unnecessary expendi-
ture an behalf of * boodle account,” must be m the first cost of
the plant, and therefore can only increase the yearly operating
expenscs by the interest on the moaney so expended.  This in-
terest, divided by the number of lamps, 15 not going to very ap-
preciably rase the yearly cost per lamp, because the amount of
boodle that a p'ant can stand is limued, and bears a certain
loose proportion toits capacity.  There 1s no really vahd reason
why pohiical partizanship should not influence civic appoint-
ments, so that the whole argument seems to reduce itself to a
weighing of facts on the one side and possibilities on the other.
The wiiter 1s not eatenuating bribery and cortuption, but merely
taking things as they seem 10 be and considering their practical
beanng. The question, however, should not be regarded as a
whole and so attacked. If carcfully considered, it seems to
divide ug naturally into portions which have their own peculia

features. ‘I'he generul efficiency of a plant increases, as a rule,
with ns aize and the nature of its service ; so that m a large
oty electric ighting i connection with an electric railway may
quite possidly be more cheapl: done by a private plant than as
a civic enterpuse.  And in towns of any size, where a reasonable
sum has been pawd, or considerable responsibilities undertaken
hy it private company in retten for a franchise, 1t seems almost
a breach of fath for the cnvic authonties 1o undestake their own
lighting, unless of course the sum charged by such private com-
pany be exorbitant.

As commumties become simaller, the arguments agamst their
undertaking their own hghting seem to have less and less prac-
tical application, and a hant is saon reached when the question
becomes one, not of expediency, but atmost of necessity.  The
operating expenses of an clectric station can be placed under
two heads @ fixed and variable.  The latter—-coal, carbons, re-
pairs, Xc. deciease directly in proportion ta the size of the
plant ; the former - salagies of elecincian, engineers, clerks, hine-
men, &c.—decrease to a certiin extent 1w the same proportion,
but eventually arrive at a pownt where further reductions can only
be made at the cost of impenlling the life of the plant. I assume,
of course, that the fallacy that clectrical machines and yood ¢n-
gines require no experienced care, 1s quite exploded.  Statistics
show that in all successful stations the fived expenses are to the
variable, in the proportion of, rougtly, 2to 1. tisthercfore quite
cvident that a private plant that has to pay dividends as well as
aperating expenses, requires a certain minimum amount of busi-
ness for its support, and small towns therefore scem to have no
alternative but to do their ownlighting, o1 go without. Betweep
these alternatives they of course will choose for themselves, but
as the very large majority of towns in Canada are below the
“business limit,” it will be interesting 10 watch what results are
worked out in one or two typical cases.

There is yet again the case of the sirall town, which, although
beyond the size limit, and therefore offering a fair field for pri-
vate enterpnise, is yet sufliiciently near to it to make investors
zautious, although such a commumty may reasonably undertauke
its own highting. ‘The problem is greatly simphfied of 1t has al-
ready decided the general question of municipal ownership, by
owninyg its waterworks, for then the two can be operated together
under alimost the same management, by the samne boilers, the
same engincers and help, in the same building, and the em-
ployees of the two departments can be almost interchangeable,
As a result of this system, not only will light be cheap, but water
will also cost less, relatively, and there will be a greater number
of experienced practical engineers emploved around the works,
to the obvious benefit of all the machinery.

It would be easy to point out the mnany direct and indirect ad-
vantages accruing from such combination of departnients, from
the standpoint of pure theory; but a citation of actual results
obtained in one typical case wiil be much more convincing, and
is not far to seck.  Onilha s a town of about 4,700 papulation,
and may therefore be taken as representing the class above re-
ferred to.  To the Mavor, Mr. Geo. Thomson, is due the credit
of Laving combined two municipal enterprises—waterworks and
clectric lighting—with street and private. There always had
been arc-lighting for the sireets, but as the people desired house
lights ton, and there were no offers from private individuals, the
matter was at once tiken in hand by the Council, with the result
that, for compactness and cconomy, Orillia has . little plant that
seems hiard to beat.  To fully appreciate its advantages, it is
well to state that the waterworks plant had been in operation
for some time previously, requiring one boiler, one pumping en-
ging, one fireman, one enyincer—all working during a parnt of
cach 24 hours, under the management of a commttee of the
Council. The clectric light plant was installed in the water-
works building, and tequired eatra—one boiler, two engines and
dynamos, one fireman, one eagincer, also ail working part of the
24 hours, and maniged by the same committee. The extra
work thrown upon the town clerk is said to be “ great,” perhaps
may necessitate the employment of an extra clerk.  So far the
advantages may not be evident, but every little consideration
will show that the electric light and the waterworks service allow
of each bailer working almast continuously for 24 hours a day,
while the duplication of boilers gives a good chance for thor-
oughly cleaming and overhauling them alternately.  The two en-
gincers can {ake night and day spell, weck about alternately ;
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the one “ off " for the day can look after general repairs, cleaning,
&c., and so the plant is better looked after. The two firemen
also 1eheve each other week about, the one who is ** off ¥ during
the day doing all the hne work--trimmng the arc lamps, of
whichthere are 4o - and any hude repairs.  The electric hghting
books, being under the charge of the town clerk, add nothing to
the municipal expenses, and evenf an extia clerk 1S necessary,
the probabihity 1s that his time will be divided between the elec-
tric lighuny and the general municipal books. The whole
municipal accounting, therefore, will undoubtedly be better and
mote expeditious, and although the price at which lights are sold
15 very moderate, the tncome derived therefrom will be sufficient
to secure first class advice as to general maunagement.

Evidence of proper attention to business principles 1s to be
seen in every detail of the combined plant.  Excellent machin-
ery was purchased in the first place—general electric alternat-
ing dynamos and apparatus, Wheelock engines, Northey con-
denser—and installed properly by the various makers, who were
thereby made to prove their guarantees.  Well qualified engin-
eers were engaged torun it, and given fair salaries.  ‘The wisdom
of this policy is often not appreciated (impractical employers
preferring cheap men to expensive gond men, and putting down
the greater cost of repairs to faulty machinery), but is at once
made plitin in this plant, not only by its thoroughly workmanlike
appearance, but by the arrangements made for kecping it in per-
fect working order. The engine: are penodically “indicated ”;
boilers examined and properly cleaned ; temperature taken of
feed and condensing waters ; arc lamps brought in, in tuen, off
the line for cleaning and repairs, and many other little attentions
paid that second rate engineers would neither think of nor be
competert te undertake, but which greatly conduce to long
life and efficiency.

It is greatly to be regretted that no station records are kept
which would enable the cost of production per K.W.H. to be
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known, but figures are given below which will prove of great in-
terest to many station men, and which certainly show a most
satisfactcry result.  The accompanying diagram gives the pen-
eral arrangement of the plant. The switchboard being on a
raised platform, is a very convenient and sightly feature ; while
the pumps, being in the engine room, are thus under the engin-
cer’s immediate supervision, Another excellent plan : The two

halves of the shafung are connected Ly a clutch, which permits
of any desned combination of engirie and dynao,

The electric light employees are, with thewr salaries . One en
gmnces at $700 per annum ; ove fireman at $1.25 perday. It has
already been explained that the two firemen take hne work week
about, with thew finng shift, so the evpense of a tnmmer 15
saved ; and as the cost of instalhng lamps in houses is pad for
by the consumer, outside help can be employed for that purpose,
entailing no expense on the statton.  \Wood for fuel costs $1.75
per cord, and 15 consumed at the rate of 3 cords per mght
winter and 3w summer.  ‘The operatng eapenses of the entire
plant, atc and incandescent, are, therefore, taking no account
of such items as o, waste, repairs, Xc., of which no data are
given :

Engmeer at $700. .. .. . § 700
Frreman at $1.25 per day .. .. 400

Fuel (7 summer and 5 winter months) 2,435
Carbon esumate. . .. 570

Total . . ... ... ..... $4,103

The capacity of the incandescent plant is 2,000 16 ¢.0. lamps,
of which nearly 1,400 are already mstalled and running ; and jo0
2,000 C.P. arcs.  The prices per lamp vary from 3oc. per month
for residences to Soc. for hotels, being based on the number of
hours of illumination ; and taking one-third of the number at
6oc., and the remainder at 3oc., which certainly allows a margin,
gives a yearly income of $5,468.22. This leaves a balance of
$1,303, against which must be placed the miscellaneous items,
unspeaified lamp renewals being at the consumer’s expense.
This balance will remain a net profit, and will probably be
enough to pay the salaries of the waterworks engineer and tire-
man, Or it can, if preferred, be drawn upon to pay interest on
the bonds sold to provide the cost of the electric installation.
Then it would appear, that working the incandescent plant at
two-thirds of its rated capacity, brings in a sufficient income to
defray its own cexpenses, pay off its own debt, and do the town
lighting free; besides all the indirect advantages indicated above.
Itis perfectly obvious that the remaining third of the capacity
will bring in a net income that may be used, as municipal in-
come, in streets or public buildings, market house, &c., and will
be a <till further advantage to the public.  The writer belicves
that the advantages of municipal owneiship, as regarded from
the purely theoretical standpoint, are fully 1ealized in the above
case, and are cqually attainable in every other case when
accompanied by caution, enterprise and public spint,

THE WELSBACH GAS BURNER.

TuE process employed in manufacturing the mantles used in
the Welsbach incandescent gas burners, which are now so well
known in London, is one of considerable interest and delicacy.
These mantles, upon which depends the distinctine character of
the Welsbach light, are a sort of clongated hood, which hangs
over the burner and becomes brilliantly incandescent in the heat
of the flame. They are madz ui fine cotton netting, carcfully
washed in order to render it chemically clean.  The fiast step is
to soak these cotton mantles in a complex fluid containing salis
of a number of eathy metals. They are then dried, and, after
undergoing onc or two intennediate operations, are strongly
heated in a Bunsen flame, by which the cotton is burnt away.
The skins or films which are left bekind consist of the sub.
stances dissolved in the fluid just mentioned, and are so fragile
as to crumble to dust at atouch. To make them sufficiently
strong to bear handling they are dipped in collodion, and after
being trimmed with scissors wetted with methylated spirit, are
packed in boxes for distribution. The light obtained as a re-
sult of this treatment 1s comparatively rich n actinic rays, so
that it 1s quite possible to take good photographs by incans of it,
and it is claimed that less pas is consumed to produce a given
amount of light than in other forins of burner, and that less
heat is developed.  The company which owns the patents for
this country has Jately brought out a novel form of glass chimney,
which consists of a ring of elliptical glass rads beld in position
by brass bands at the top and bottom.  This is stated to be less
hable to ‘break than the ordinary chimney, and morcover, to
yield a more diffused light.

1t is proposed to extend the Montreal Park & Island Raslway 10 the vil-
lage of $t. Laurent.
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THE CANADIAN GENERAL ELECTRIC COMPANY'S
WORKS AT PETERBORO’

THY Peierbory’ factonies of the Canadian General Electne
Co. - Lad. are i estent by far the largest i the Donwmon, anid
for completeness of appointinent and vanety of output are pro.
bably unsurpiassed i Amenca. An o exammauon of the
ground plan of the works as given below reveals at a glance the
great caren arrangement and nunute attention to detait with
which every possible faciity has been provided for handhing the
unmense output of the shops through the various stages of
manufacture from s entrance as raw matenal to s final ship-
ment as inshed apparatus,

The factones are located i an adanrably situated enclosure
of some forty wres, i chie south-west coraer of the towi.
Switches from the man track of the Grand Trunk and C. P R,
lines extend through the grounds and provide for the rapid and
ccononucal handlmyg of all matenals used.  The three hundred
hotsc-power tequired for the different shops s furmshed by 1n-
dividual motors conyvemently located, receiving their current from
an solated power house, whinh 1s i itself a model of central
stavon construction,  The three pnncipal buildings, the main
machine shop, the tube and carpentering shop and the wire
shop, have an appregate floor space of some 735,000 square feet,

on a scale which should for some tume at 'east meet all possible
developments of the busmess.  in the wire works provision ss
made for turming out insulatcd wire of every descniption from
standard weatherproof or (. C. rubber coveted to flexible cord
or anmoured cable.

A recent departure of the company 1s into the field of car
building, and the cars so fur completed show a solidity of con.
struction combined with et elegance of fimish which it would
be difficult to excel,

In so brief a sketch as this, 1t s impaossible to do more than
touch on the wmany and mteresting fearures presented by the
factonies of the Canadian General Electric Co., but to anyone
intetested in the enormous developinent of electrical industries
nr the last few years, a day's wisit to the company's works at
Peterboro’ will prove an instructive and fruitful experience.

QUESTIONS AND ANSWERS.

W. R. R, Stayner, Ont,, wates . 1. \What is the maximum
voltage of electric current that a Blake telephone transmitter
will stand without effect on its agtion? 2 Why will it not
stand any amount of current 2 3. What is meant by a multi-
phase alternating dynamo? .

ANs. 1.—The best results are obtained from a Blake transinitter
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and there are besdes some fifieen smaller buildings devoted
10 VNOUS PUrposes.

As might natvrally be expected the most stnking feature of
these factonies 15 the great variety of the work required to be
be tumed out. A recent visit to Peterboro’ showed in a burried
run through the works over how wide a range of work their
operatons actually extended.  On the main door of the machine
shop, weremcourse of construction atthe same timethe threehuge
1,000 horse power double unit generators for the Montreal Street
Radway Co.; mcandescent dynamos, alternatmg and direct
cutrent, comng through hterally by the dozen ; “Wood’ arc ap-
paratas, which the company hasadopted as standard ; mining ap-
paratus, dnlls, generators and locomotives ; street railway motors
of the wellknown (. . E. 800 type ; direct connected units com-
plete wath their engines | transformers ; snow sweepers,etc. The
gallesies are des cted to the manufacture of the smaller parts of the
heavy machineryand tothe higheer class of apparatus and supphes:
Type * K” controllers ; Thomson recordumy watt-meters : in-
dicating msttuments of all kmds , arc lamps ; sockets.and lamp
bases . porcelinn rosettes and cutowts, and the thousand and one
other nunutiae which o to make up a complete electneal sys-
temr.  In the lamp works, recently removed from Hamalton, the
dufferent departments are thoroughly equipped for the manu-
facture of mcandescent lamps of the most approved type, and

CoMrany's Works, PETERKORO', ONT.

when the current in the primary circuit 1s from 1-2 amp. A
pressure of from (-2 volts will cause such a curreat to flow
through an ordinary Blake transmitter and induction coil.
1f the voltage is increased more current will flow, the carbon
button at the pomnt of contact with the platinum spring will be
burnt, thus blurring the arnticulation.  If still more current is
sent threugh, the insulation of the wire of the induction coil will

be destroyed and possibly the wire itself fused. 3. A dynamo
supplying several circuits with alternating  current, of the
same frequency on all circuits, but differing in phase by pre-
determined amounts in different circuits.

-

W. B. S, Montreal, wiites: 1 notel.. O'C’s remarks re broken
wires near commutator, and may say that I have had similar
trouble with a motor having a Gramme ring armature which was
manufactured by a Umited States firm. 1 tried the eflect of
soldenng on a picce of heavier wire and leading it to the cum-
mutator, but even this broke in the nuddle, the soldering of the

ieces both at armature vire end and commutator end remain-
ing intact.  As I made sure that the inotor was ight every other
way, | fear there must be some additional cause as well as vibra.
tion to account for this, and would (hke friend L. O'C.) be glad
ot cnlightenment,

ANs.—Staying the leads by weaving them together is a better
preventative than stiffening them indwvidually with an auxiliary
wire. The latter plan by the added weight 1o the wite may
sometimes increase the tendency to injurious vibration.  Staying
by weaving 15 generally found 10 overcome the trouble.
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DIRECT CURRENT MOTOR AND DYNAMO DESIGN.* I
BY GaANO S. DusN

1 wish to refer to mght to several features of direct current
motor and generator design, and not to pretend to cover the
whole sabject, and 1 trust this will not be without interest to
you.

‘The first point 1 wish to brng out 1s how very imperfect are
our means of rating clectrical machmery. We have good means
of rating other machinery, but we do not have good means of
raimg elecinicd macdlinery.  The steam engine is rated by the
diameter of its cyhnder and length of stroke and its speed.
It 1s not sold by horse power, because an engine which
could develop 100 horse power 3-1oths cut-off would de-
velop 200 horse power at 6-toths cut-off. In electriany
the problem s simlar, but we have no way of raung
motors by the diameter of cylinder and length of stroke
as they have in steam engine practice, and we are con-
tinually suffering on this account.  Water wheels are not sold
by horse power. You d2not buy a 50 horse power water wheel ;
you buy a 28-inch water wheel and run it at so many feet head,
and then figure out how much power you can get from w, and f
is is not enough, you buy a 30-inch wheel.

The limits of loading an clectric motor are really two only ;
namely, you have reached the load of a motor when it begins to
heat so much that it is dangerous to continue to run it, and you
have also reached its limit of load when it ¢paiks so badly that
f you run it longer it will deswroy its commutator.  There are
buildeis to-day who bwld a motor which will have a very bigh
efficiency at one-third load, but which will spark if it is over-
loaded, and there are other makers who build 2 machine which

EFFICIENCY IN PLA CENT

e i g &4
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has not a high efficiency at light loads, but which will stand
three and four times normal load without sparking. Now both
of those motors are listed ia the catalogues, are charged for and
are known as, let us say, 10 horse power motors.

If you buy a 10 horse power motor without knowing some-
thing about these facts—it is possible that you will be very much
disappointed. If 1t is agrced that we should call a motor that
runs at about 6 horse power, but is capable of running at 10
horse power continuously without dangerous overheating, but
will never be called upon for more than 10 horse power,—if
we should agree to call such a motor a 1o horse power motor,
very well.  But then we ought to call the motor which is used
in crane service, which is called upon for 30 or 40 horse power
for periods of ten minutes at intervals, something more than, or
different from, 10 horse power, and the builder ought not to be
obliged to make one motor fill one user’s requirements and an-
other user’s requirements, when their requirements differ so
much. Suppose we scll two 10 hotse power motors to ordinary
customers. \We may hear a report from one of them that this
motor is not a geod motor ; it does not give 85 per cent. cffi-
ciency at one-third load. While the other one will say this
motor is not a good motor ; it sparks very badly when loaded to
300 per cent. of its normal load for a few moments. In view of
these facts horse power is not a fair way to rate machines.

The lines between these kinds of motors are not so distinctly
drawn as 1 have pointed out, but for the purposes of illustration
I have shown here two curves, a and B, Fig. 1. A is the curve
of a motor of the kind first mentioned above. 1t is expected to
run at 6 horse power average, can give 10 horse power all day
lopg if you require it, but must not give any more, and has a

* .\ lecture delivered before the New York Electncal Society, November 37, 1894,

very high efficiency at light loads,  Such a motor s an ordinary
power motor for runmng a printing  or mactune shop.  The
other motor, whose curve s shown at #,1s a motor whose effi
ciency at light loads is very low ; 1t1s not much more than half
of the former.  Buat its effiviency at full load s exactly equal,
and at overload 1s even higher than this other motor. Motor 8
is much superior for its work to the former motor, because
whenever it does run it runs at three times its rated load, and
motor A, wheneser it runs, as I will show later, runs at only one
third its rated load.  Put motor B on the load that A is bhuilt for,
and A on the load that 1 1s Lndt for, which is what you are hkely
to du, and you will not secure the best results.

This A curve machine is the type of ordmary power motor
nning machinery by a belt. ‘The n cutve machine is a type of
1mlway motor or motor for operating crances, or for other wter-
mittent and very heavy work.  These two conditions affect the
design of a motor very much, and the way they affect 1t is this .
At the point ¢ both motors have the same efficiency  That
means that the losses n both motors are equal.  But why, then,
does curve A differ from g2 The difference 1s in the distnibution
of the losses.  ‘The losses in a motor are of two kinds, fixed and
variable.  The fixed losses are the fosses due 10 ftield current,
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hysteresis and eddy currents, brush friction and bearing friction.
The variable losses are the losses due to armature resistance
and the losses due to commutation.  Now motor A is a machine
with a small magnetic circuit using comparatively few lLnes of
force. Therefore the wire that is wound around the magnetic
circuit 2o keep it exc*ed need not be very great, and therefore
will take but a small amount of currentto encrgize i, Theiron
in the armature will be small 1in quanuty, and therefore the hys-
tetesis and eddy currents will be low, and the beatngs will be
rather light because this mntor is never called upon for more
than rated load. Therefore the fixed losses are light. The
variable losses, such as armature resistance and commutation
losses, may be high in this machine without detriment.  The
reverse of these conditions 1s true in machine 8. These points
are of great importance, but they have not received attention.
As a result of tests made on about 200 power inotors, a: the
instance of Mr, H. L. Lufkin of the Crocker-Whecler Co., it was
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found that these 200 motors on actual commeraal arcuts dud
not avetage one-thad of thew load.  The readings were taken
i thes manner. 1t as castomary whetever i motor 1s installed
to put m a meter that measures the current tiaken.  Nowf this
were a 1o harse power motor and ran 10 hours per day, 5t ought
to have 100 horse power houts for every day it runs. ‘The meter
readings were taken and the average was between 23 and 30 per
cent. of the power that the motor could have piven according to
what was stamped onats name plate. Nowaf we buld a motor
with the kind of an cfficiency curve B, and use at for a purpose
such as | have just spoken of, where 4 motor averages only one-
third load, 1t is practically equivalent to taking . motor of only
one-half the efficiency.

Another thing with 1egaed to the ratng of motors s the speed.
Other things being equal, a high speed motor 1s cheaper to bl
than 4 Jow speed vne. Tos o smller macline operated at
greater acinaty.  H brought to the same speed at would have
less power. A motor, to be compared carcfully, ought to have
these points determined ;

1. At what portion of 1ts load docs 1t commence to spark?

2. At what portion of its load will its temperature nse abnor-
mally ?

3. What is 1ts efficiency at various poits?

4. At what speed does 1t run?

Reduce all these things to i common basis and you have a
fiar method of comparing mators,

Too much importance has heretofore been attached to full
load effiviencies.  Motor engineers boast that their machmes
have yo per cent. efficiency, and some other maker's machines
have only 88 per cent. efficiency.  ‘They speak of the ighest
cfficiency that the machine 1s capable of, or of the cfficiency of
which thev are most proud. Now that may not be the efliciency
whirh the customer wants to know. There are many cises
where a motur of §3 per cent. efficiency would take less current

Fie 3.

1o run a printing office than a motor of 9o per cent. efficiency,
for this reason At point b, Fig 115 2 motor of go per cent.
efficiency.  But the printing oftice runs at anly about one third
the power of its motor, and would therefore realdize the efficiency
at 1 wheieas at point k here 1s a motor which his 85 per cent.
efficiency, and if the printer bought that he would realize the
eflictency at &, which 1s inuch hegher than that at n.

‘I'he neat feature to which 1 wish to call your attention is the
most recent methods of wimding. 1 cannot go into this more
th.n shghtly, but it might be well tagive someidea of what they
are. In windmyg bi-polar machines, windings are all on the same
punaple; they are two-arcuit. . As the current lcaves the
brush, i diagram a Fig. 2, * half goes down one side of the
armature and half down the other and joins the bottom brush
and goes out.  Now there s not much room for modhfications
w that winding It can be made ring or drum, and that is prac-
tieally all. But when we come to the multi-polar machines there
1 a great vanety of windings which wecanuse  If we imagine
, Fag. 2,10 be a g pole machine, with an 3rmature A ring in
whieh the wire 15 wound around and around, then the canent
may be taken off this amature by brushes 1, N, # N, These are
the field magnets of altemate polanty and each ficld-magnet
gencrates a portion of the rotal current. This s called 4-circuit,
because there are four arvunts from which the current is col-
lected in the anmature

The earhest mult polar machines were wound in this fashion,
but there are sunc obyedtuns to .t 1 utie pole is stranger than

* teom ’:1{|v_l-\r.\\l|( al Management of Dynamos and Mot by o B Crocker
& XN Wheeler

its neyehbpr, then when 1t sends ats current to be collected it will
be under yreater pressure than the one conunyg from the other
pole, and of there 1s sufficient difference will neutralize it and
send a reversed current through its winding.  This causes heat-
my, dunmishes output and reduces the efficiency of the ma-
chine.  Nowitas very easy for one magnet to become weaker
than another one in an actual mwachine.  Suppose, for instance,
that the bearimgs of the machine wear. The armature wiil
scttle down and will be nearer the bottom magnets than it will
be to the top, and they will make stronger currents than the top
oncs will.  Then again, if the windings on the magnets are not
very carefully made, and one has a few more tins of wire than
the other, it will be strong er, and there are a great many ways
that the effect of ineguality of electromotne forees generated
under the poles will produce very bad results.

To overcome this, windings were mvented which are called
2-arant windings.  The object of the 2-circuit winding 1s that
the wire shown 1n b, Fig. 2,nstead of gomg along always under
the weak pole, between every section cuts across and goes
under a strong pole and comes back, and the winding under the
strong pole cuts across every other section to the weak, so that
by the time the brush is reached, the windings have each had
acting upon them both the weak and stiong poles, and the
result has been to make equal electromotive forces and produce
no tiouble.

In actual winding these connections are not made on the
armature i this form of two-circust winding, but are made inside
the commutator. "This commutator 1s of the kind shown in Fig.
3. Every bar s connected to the bar directly oppositeto it by
a bird-wing form of connecter.  ‘The connecter is shaped in the
following way : It starts dewn, goes over in the form of a bird-
wing, poes inside about an inch, and after it has reached the
under layer of windings it makes the rest of its circuit until it
pets down to the bottom. The armature 1s wound the same as
a 4-arcuit armatare, but when its ends are put into the commu-
tator, these cross connecters have the effect of making the alter-
nate poles generate part of the electromotive force, as shown in
the diagram.  The armature I have described is but one kin.d
of a 2-circuit armiture, but there are other kinds that are used
just about as much. The other kind of armature is not wound
n ring form, but is hke that shown at Ein Fig. 2. Now the
armature [ have just described was wound as a cell, which was
connected to another on the other side. There will be no short
circuting due to unequal voltages. (A model of this kind of an
armature was exhibited.) I will not describe farther the 2-circuit
windings, since they are all on the same principle.

There is another advantage in the 2-circuit winding besides
stopping the interaction of parts of the annature against itself ;
and that is, that for very high volitage machines, if we had a
4-circuit amature as previously described in B, Fig. 2, the wire
under each pole would have 1o generate fuil voltage. In a 500
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volt machine, cach pole would have io generate 500 volts, so
that the Iittle current it contributed would be at the same pres-
sute as the other current.  That necessitates fine wire.  If there
arc only two circuits each pole contributes only half the voltage
and the wire may be of twice the size, which is a verv important
consuderation.  When we get into very latge machines, how-
ever, then the wire gets too big for us to handle in 2-circuit
machines and we go back to the 4-circuit windings.

The next form of winding that [ wish todescribe is one in use
by the General Electric Co. and known as a double winding.
The reason for a double winding is this: It 1s a rule amony
clectricians that the voltage between any two bars of the com-
matator must not be greater than, say, 20 volts.  If 1t 1s much
greater in a large machine, any little accident—a peece of carbon
—would make a flash, and, once started, the whole commutator
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would blaze and there would be a short circunt and great trouble.
To keep that down the voltage between the bars must be kept
down low.

The voltage generated by a machine is provortional to the
size of the magnets and the number of the windimgs. Now as
the magnets get large the windings need be fewer in oraer to
generate the same voltage. As our machines get larger and our
magnets get larger we only need a few turns ot the heavy con-
ductors on the armature to give us, say, 11o volts for hghting.
We soon 1each the point where, say, 10 turns on the armature
would be enough to give us 110 volts. That would give us 10
sections to our commutator, and as half the sections are on one
side, and half on the other, that would give us only five sections
of the commutator amony which to disttibute 110 volts and that
would be more than our imit.  Now what are we todo?  We
cannot nurease the number of turns bec wise we could get more
voltage than we wanted. We cannot decrease the size of the
magnets because then we would have sparking and armature
reaction and other troubles. ‘T'here are two things for us to do;
one is, to use the multi-polar machines, which have a number of
small magnets each contributing to the total curreat, or to use
the form of winding shown in Fig. 3. Now in this diagram
there are ten coils and ten commutator bars belonging to each
winding. \When we use the windings in conjunction we have
the voltage due to ten coils and the commutator bars due to
twenty, and that is achieved in this manner.  The windings e
wound just as if they belonged to two different machines. One
winding is entirely disconnected from the other and it gene-
rates, say, its 110 volis with its few commutator bars—too few
to be used by itself. The other winding 15 entirely separate
and 1t generates 1ts 110 volts with few commutator bars—too
few to be used by itself. But when we put these two windings
together, then we have stll 110 volts, but we have double the
current, because each of the windings contributes some, and we
have double the number of commutator bars.  Now that is in
reality just like two dynamos. The brushes are made so wide
that they cover at least twoof the commutator bars, so that each
winding is free to contnbute its share of the current, no matter
what the position of the armatureis.  We have shown this for
a bi-polar machine. But if we go into multi-polar machines we
will soon reach a size where we are agin face to face with it, and
we would hiave to increase our poles and would soon catch up
with this difficuity again, and this method of double winding is
an excellent one for overcoming it. It has also the advantage
that the collection at the brush is better.

A FEW TELEPHONE FIGURES.

There are now in operation in the United States alone more
than half a million miles of telephone hne, bringing into speak-
ing relaticas over 250,000 telephonic subscribers, and employing
in dasly service over 6oo,000 telephones, by means of which
600,000,000 messages are transmitted annually.  These figures,
given on the authority of Mr. Arthur V. Abbott of the Chicago
Telephone Company, most graphically portray the remarkable
proportions which Prof. Bell's invention has assumed. The
earlicst application of the telephone necessitated a wire extend-
ing from cach station 10 every other one with which communica-
tion was desired. How impractical a method this is, however,
for covering a territory of any magnitude can be seen without
much difficulty. In both New York and Chicago, for example,
about 10,000 subscribers have telephonic commuanication. The
most compact systemn of underground circuits nceds about four
square inches for every 100 lines, o that, to unite each of the
10,000 subscribers with the remaining 9,099 would require a space
f more than a yard square simply to contain the necessary con

ductors. No present city street could afford the required room
for the subways. If communication were thus attempted, each
subscriber, according to Mr. Abbott’s figures, would require
nearly 200 miles of cable, and should the distribution be under-
taken by means of acrial wires, pole lines 1,000 feet high would
be required to accommodate the necessary circuits. It isto the
impossible complexity of such a system, which became apparent
even in the earliest telephonic days, that the telephone central
station and the telephone switchboard owe their origin and de-
velopment, accomplishing to-day results whose convenicnce and
importance are all but lost sight of in the busy whirl of exist.
ence, and can perhaps be best aoprecuited only by companson
with the meagre telephone facilities of a dozen years ago.—
Cassier’s Magaznine.
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SPARKS.

s sand to be the utention of the Lumdun Street Raddway L u. o again
ask pernussion from the Ontanio Legislature 10 extend their lines to Spring.
bank

‘The new power station of the Petrolea, Ont., Light, Heat & Power Co,,
will shortly be completed,  The motive power will conust of a 125 h. p
engine and boler.

‘The construction of an clectrie ralway between the town of Collingwood
and the villuge of Nottawa, 15 sud to be receming the favorable consideration
of local captahsts.

‘The Central Telphone Co., Limited, hae been mcorporated with 4 capital
of $3.000 10 construct hines along the .oute of the Nova Scotia Centeal Ral-
way, from Bruiges.er to New Germany, N. S,

Mr. Miles, President of the Hanulton, Griamsby & Beamsville Electne
Rutway. s teputted 1o have announced that the eatmngs of the road for
the first two months of its operation reached upwands of $4.000,

The Seafurih Electiie Light Co., which recently purchased the muniapal

. ighting plant, and have since erected a4 power statiun, are operating 8qo

inc. and 75 arc hghts, and are saud to have one of the best equipped plants
In Oniaro,

Mr. H, S, Thornberey, of the Toronto Electniead Works, would like to
secure the address of manufacturers of wood cases for electrical bells and
such lihe apparatus.  Itas a sicgular fact that be has not found n any of
the electnical journals the rame of a manufacturer in this line.

The St John, N. B., Electic Raulway Co. have threatened to sue the oty
for damages for having been compelled 10 d=sist runmng their cars untal all
the wires blown down by the tecent storm were repaired.  ‘The company
contended that some of their lines could be operated with safety undet the
existing aircumstances,

The town of Richmond, Que . wiha population of 3,100, has two eiewtn:
Iight svstems, two telegraph ofhices. two telephone exchanges, a burglar
aann detective Lue, and s to be the headquarters of the Richmond Water
Power & Manufactunng Co.  In this town, at least, it cannot be said that
electnicity 15 i ts infancy.

Mr. H WO, Kent, manager of the N, W, and B, 1. Co., has gone 10
the Kootenay country and will fisst establish an exchange at 'Three Forks.
The dufferent mines an the neighburhood will be connected.  Nelson and
Kaslo have eachanges at present and these will be mspected by Mr. Kent
and possibly unproved.  He expects to be away a conple of months or sa,

Mr. T Viaw, chief promoter of the proposed electric rulway at Hall,
Que., has made arrangements for the construction of a line of electnic rail-
way from that aity 1o Aylmer and Gauneau Pomnt,
building & line 1o Chelsey and the Quyon.  ‘This, however, will not block
the scheme.  The chaster for electnic hghting and heating has met with ne
opposition 1 the Legislatare. It 1s the mtention to proceed with the con-
struction of the system at an early date.

He is debarred from

Fhe CGitizens” Laght & Power Co,, who for three years past have supplicd
electrie hight for Montreal Hatbor and the suburbs of St. Henn and Cote
St Antoine, have erected o large new power station in St Henni, m which
's being nstalled a steam plant of 1,200 h, p, capacity. This plant will be
used to operite the hights for the above-named corporations, as well as to
furmsh power fur the operation of the electnie rulway winch the Standard
Laght and Power Co. projrose to construct to Lachine.

Mr. Wm. Bayley, a ratepayer cf the ety of Vancouser, recently obtamed
from the courts a rule nisi. calhing upon the Corporation to Lhow ciuse w hy
the by law for rising $100 ovw for the purchase of an electnic hghting plani,
passed on the 8th of Octot et last. should not be quashed on the ground
that the by-law was never duly earried out by the raepayers o accordance
with the provisions of the statute. that 1t chd not receive a three-ifths majo-
1y of the vates of the riepayers, and. further, was ultra vites of the Cor-
poratvion, ‘The case turned on the point wh ther or not a three-fifths m e
ity was necessary for the passage of the by-law. Mr. Justice Drake, Lefore
whom the case was argued, dccided that the by -law 1s vahd,

I be officers of the Ottawa Electric Co. are as follows. Board of dirce-
tors, Hon, ¥, Clemow, Hon, £ H Bronson, 'F. Ahearn, J. W. McRae, C.

. Betkeley Powell, G, P. Brophy, Geo, H. Perley, D, Murphy, Wmn. Scott ;

president and gencral marager, T, Abearn, secretary-treasurer, G, S.
Macfarlane (formerly with the Standard Co.): general supenntendent, A.
A. Dion (Chaudiere Co.), chief accountant, D. R Street (Chaudicre Co).
The Lwne and Construction Department will be 1o chargeof W, G, Bradley
{of the Ottawa Co.) and the power houses will bein charge of Mr. John
Murphy (Chaudicre Co.) The auditors are: Messss Archer Bayley and
Redmond  Quain, formerly auditors of the Chaudiere Company, lhe
worlung staff has alieady been largely reduced.  1he office of the new com-
pany will be at the curner of Sparks and Ligi strects, the premises tormer.
ly occupied by the Standard Company.  Fhe buildn.g formerly occupied
by the oid Ottawa Company as a power house, and which was vacated two
years ago, 1s beng converted into an electrical repair shop, which will he
w charge of Mr. P. Beard, formerly power house foreman for the Standard
Company. The usc of theincandescent electr ¢ hight has become very gen-
cral, and the mghtly output of current is larger thar in any other place in
Canada.  Upwards of 100 clectnnic motors. of vanous sizes. are i daily
operauon in Ottawa.  These are used for machine shops, planing mills,
passenger clevators, and in one instance a steam engine manufactoty s
provided with power from an clectric motor,
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ELEGTRIC RAILWAY DEPARTMENT.

HAMILTON RADIAL RAILWAY.

Foastin 1toN, Canada, s to be the center, says the Street Ral
way Review, of agreat clectcal aadway system which s beng
constructed by the Handton Radial Ralway Company  ‘Tle
accompanymg map shows the pomnts wineh the system will em
biace  There will be 227 males of road, made up as follows |
Hamlton to Totonto, 39 mles ; ifamlton to Guelph, 29, (1o
Fergus, 2005 Hamilton to Gak, 23,(to Waterloo, 35+, Hambton
to Woodstock, 48, and to Part Dover, 49) .
Hiamlton to & Catharmes, 33, do Nugiara Falls, 45, and to
Buffale, 67 The road will be up to steun 1oad requaements,
anly the lines to Waterloo and Fergus beny equipped with elec-

LB

to Bransford, 22,

tnoty.

This svstem of radways 1s dessgned to mahe the y of Ham
ton the greatest commercial center of the Nugara peninsula,
To

which mcludes a large frnt growing and farmanyg region,
collect and bring the
produce of this section

the development of high speed on its clectric lines.  Plans are
beiny made and figures prepared with the eapectation of hand
hng so-nmude transmissions commercially, using the three-phase
system at 20,000 volts pressure. At present the plans have not
progressed sufliciently for details to be presented, but engmeers
are confident this pradigious feat can be accomphished.

I'he Hanulton Radial Ralway Company s imcorporated with
$2,000,000 capital, being owned largely Ly floston and Eastern
captalists. It is reported that the Canadian Pacific Railway
Company s abso intcrested. The company will probably use the
charter of the Canadin Paufic for a line from Hamilton to
Waodstack, with i pronuse of the usual Donumon subsidy of
$3,200 a mile, and the charter of the Niagara Central from
Hamilton to Niagara Central with a bridge franchise.  Recently
was purchased the St Catharines & Niagara Central Raiiway
which runs twelve and sne-half miles on the way of the system.
it is expected that the
city of Hamilton will

to onc pont was the
abyect whieh has en-
grossed the attestion
of John Patterson, who
s about 1o see this .
plan perfecied . Thiee
of the branches will be
built and equipped as
steam roads, as a por:
uon of the hne from
Naagara to Woodstock
will be used as a Imk
for a fast train service
from New York to
Chicago.  The plans
of the company con-
template the shorten-
ing: of the distances
Between many of the
towns, as  compared
with that of roads now
I enstence, i some
cases from one-hatf to
one and one-half anles,
and in others one-third
to once-half thedist wice

wATERL
waTlR10Q

15 saved.
Another  advantage

give a bonus of $400,000
an account of the beaefit
the road will be to the

"!’7"‘0 Vr :
":;*: % 4 10 city. . _
o™ ECONOMY IN STEEL

RAILS.

A PROCESS for re-roll-
ing steel rails has re-
cently been patented by
Mr. E. W. McKennay,
late assistant  generad
superintendent  of the
Chicago, Mihvaukee &
St. Paul Railway. By
careful tests, the Engin-
cering News tells us,
Mr. McKenna ascer-
tained that a rail wears
out by deformation of
the head and not by ac-
tual loss of metal.  Sec-
tions of Go-pound rail,
removed from the track

PROPOSED 11nES OF THE
HAMILTON RADIAL and weighed, were found
- RAILWAY SYSTEM to have lost only o.117

to 0.135 pound per yard
in ten to fourteen yecars

over easting lines will
be the frequency of
trams.  In one place forinstance, where, under present condi-
tons, 1t 1s necessary for aman to nse at 5 aan. to reach Hamil-
tan and 1eturn the same day, the Hanulton Radial Railway
Company will have cars runiuny cvery hour, making the tnipin
thuty to forty-five minutes.  The system will also 1each one-haif
the coal consuming population of Ontano, and will supply trans-
portation to a population of ahout 700,000 persons, or about one
third of the entire population of the province.

The terntory 15 served by the Grand Trunk Railway and
an.d small branches of the Canadian Pacific and the Michigan
Central Rauviroads, but as will be seen on the map, they do not
cover the field as the Radal Company proposes to do.  The
prospedts for revenue are good. Bonds are issued with ten
vears terest pud up. making the stock the only claim on the
net earmings for that penod. It has been estmated that itas
only necessary ta carn $1,4300 per mle 1o make 7 per cent., and
this o8 such @ small amount to be capected from a terntory so
neh i tesources, that the most sangume expectations of the
people mterested m the enterprise are likely to be exceeded.

Work of constiuction has been delayved for some time on ac-
count of the Luge expense. But now the cheapness with which
a first-class road can be constructed as compared with the cost
afew years agu, bas removaed that obstacle. The eyes of all
persons wterested wall be turned towards this road as the work of
construcuion progresses, for particular attention will be paid to

of scrvice. le, there-
fore, devised a process
by which the worn-out rails are heated n a furnace and the
deformed heads are re-rolled into the proper form. The loss
of trans\erse section in this re-rolling is about two pounds per
sard, of which part is gammed as elongation, leaving the net loss
only one-half pound per yard for oxidation and the same amount
for loss in ctop ends. By this process, which is said to be inex-
pensive to cany out, a steel rail of 75 pounds or heavier can be
renewed from five to fificen times before its section is so yreatly
reduced as to make it necessay to scrap . 1 Mr. McKenna's
mvenuion proves a practical success, the rail mills will have to
cluse up or turn to other products.  The demand for rails for re-
newals 1s what the rail mills have been chiefly relying on since
speculative railway building came to an end.”

A FACTORY BURNED.

Falitor Eine raicat Nxws

SiR, --The Whitney Electrical Instrument Co.’s wotks at
Sherbrooke, Que., were damaged by fire to the extent of about
ten thousand dollars, on Saturday night, Dec. 29. Insurance,
five thousand. Canadian orders will be promptly attended to
at their Penocock, N. H., factory until the works are rebuilt.

C. E. SHEDRICK, Supt.

The Coaticook klectric laght Co.. of Coaticook, Que., has dissolved,
and a new company composed of Fnitz E. Lovell and Moodie B Lovel
tormied . style unchanged,
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HAMILTON, GRIMSBY AND BEAMSVILLE ELECTRIC
RAILWAY.

IN response to a request for information, Mr. A, J. Nelles,
manager of the above railway, has kindly furnished the ELECTRI-
Cal NEWS with the following particulats of the freight and pas-
senger tarffs in use by the company :

“Our freight tanff1s based upon one cent perile for 1001bs.
first class, usutg the Canadian classific won for dassifying goods.
Our passenger tariff 1s based upon one and a half cents per mile
with usual proportions for return tickets.  We also issue books
of 50 and 100 tickets at a reduced rate.  Schaol, workingmen's,
and commutation tickets are scaled as to distance ; mitk, per
can.

I have adopted a ticket that after considerable thought and
expenence with a seivice extending 18 nules and on wiich cars
are expected 10 pick up passengers at every house and charge
accordingly, fills the ill exactly — viz., a 1000 mile coupon book,
which we sell at ten dollars.  We have the road miled off, and
we 'take off a coupon for each mule travelled by the passenger,
but not less than five coupons for any single trip.  This fills the
bill, and puts eich and every customer upon an equal footing.
The * way freight " 1s going to be quite & problem to solve, a$
we will m the ?ruit scason have fruit from every farm, which will
be moved by special car several times each day.”

TRADE NOTES.

A company is heing formied 1a Petth for the manufacture of car and loco-
motive wheels,

The Dartmouth Electnie Co., Dartmouth, N. 8., arc enlarging their plant,
and have ordered o 125 horse power engine and boiler from the Robb Engn
neering Co,  ‘The engine will be a Robb-Armstrong tandem compound and
the boiler a Monarch Economic with Adamson langed furnace.

The Stanstead Electne Co., Stanstead Que., who have becn runmng
thuir station by water power, have deaded to putin an auxiliary steam
plant, and have placed their order with the Robb Engineering Co. for a 100
horse power Robb-Armstrong engine and Monarch iconomic boiler.

A local company has been formed at Bellewille, Ont., to be known as S,
A, Lazier, Sons & Pringle, to manufacture for Canada the E. M. Electnc
Railway System, as description ot which appearss clsewhere in this numbier of
the ELecTrical NEWs.  Fhie company are sad to have secured the sole
night to the E. M. patent for Canada.

I'be Dodge Wootd Splt Pulley Co., of Toronto recently received an
order from an Australin mach nery fitm for doo puileys of various sizes.
‘The pulleys manufactured by this company are saud 10 be on ~le i every
im ortant city tn Europe, South and Central Amenca and Auvstralia, as
well as throughout the Dominion of Canada.

Mr. C. F. Gildersleeve, of Kingston, states that the promoters have
under consuieration the propusal 10 operate the projected Kingston and
Ofiawa Railroad by electricity.  No decision has yet been reached.

Notice is given that application will be made to the Legislature of Quebec
for an Act to incorporate the Quinze Electric Co,, to praduce and sell elec-
tnie hight, heat and power, and to build, lease and operate electric railways
n the vicinity of the Quinze Rapids, in the county of Pontiac.  The pro-
posed capntal of the company 1s $50,000, The promoters are : John Bryson,
of Fort Conlonge, lumberer; James B. Klock and Robert A, Klock, both
of Kilock's Mills, in the Province of Ontario, lumberers; James T’ Mac-
Dougall, of Klock's Mills aforesaid, agent; and John Malcolm MacDoug.
all, of the city of Hull, advocate.

Negotations are in progress between the promoters of the Hamilton
Radial Ratway and the City Councy! of Hamilton, with regard to the
amonnt of assistance which the city should grant 1o the enterprise. The
railway originally asked for $400,0c0 in the shape of stock, to be purchased
by the cty.  ‘This proposition was afterwards amended, and the unount of
stock reduced 10 $300,000, together with nght of way for single track on
Cannon street.  The citizens of Haanlton seem to prefer that the city should
grant the campany a strught bonus of $200,000 to $250,000, while, on the
other hand, the Trades and Labor Counail have passed i resolution in favor
of the city taking stock in the enterprise und having representation on the
directorate of the company.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note. = Necretaries of the varons Acociations are requested to forwarnd to us matter
for publication in thie Deparizient not Iater than the 20th of each month.

HAMILTON ASSOCIVEION NO, .

HazsiroN, Dec. 20oth, 1804,
Ednor Eirericar Newe.

1 am very glad to report that Hanulton No, 2 are hbaving very
mteresting meetings o) late. AU our Jast mstiuction meeting i
very good course ws taken by the special comnutteee; nstead
of the reading of papers a senies of discussions were indulged m.

‘The tirst discussion arose on it question asked by @ member
of the committee as to which is the most advantageous, a dome
or a dry pipe 1n a steam bailer.  The question was discussed for
sowe tee, (ud amony the different opimions a great many good
peints were struck.

A question on baler feed was also taken up, as well as the
proper blow-off for a baler. These two last yuestions abways
give nse to pleaty of discussion, notwithstanding they come up
so often. There always appears to be somethms new to be
gained out of a discussion by a bady of practical engincers.

We also had with us Bro. Mitchell, of London, who 15 always
ready to take partin any  discussion that has 4 tendency o for-
ward the objects of the C. A S. E.

Wat. Norris,
Cor.-Secretary,

CARLETON Prack, Dec. 26th, 18y4.
Fditor Et.ncrricar News

SiR,—1 herewith send the names of the officers of Branch
No. 16, C. A. 5. E., and a brief outline of the Association :
President, G. H. Routh ; Vice-Pres., Jos. McRav: Sec., A, M.
Schofield ; Fin, Scc., Hy. Derrer; Treasurer, {nmcs Dougherty;
Conductor, J. M. Murphy ; Doorkeeper, David Welsh ; Trustees,
A Nichols, A, McCallum, J. D). Armstrong.

This Association was organized Nov. 6th, 1894, by Provincial
Deputy Edkins.  We have had one meeting each month thus
far, but intend to meet twice a month m the future.  We have
17 members, and prospects of more. We are going to take up
a course in Mecchanical Mining Science. The president has
papers on this subject, and will give the members questions at
one meeting and they will have ull the next W answer them.
After each one who wishes to take part has had his say on the
question, the president will fully explain it.  In this way I think
the meetings will be both instructive and pleasant. ! am of the
opinion that Branch No. 16 will be & successful association.
Hoping you will find space for these few remarks on Branch No.
t6.

A. M. SCHOFIELD,
Rec. Sec, No. 16, C. A. S. E.

WARNING

UR subscnbers and advertisers are hereby noti-

fled that persons authotized to collect ac-

counts for this Journal are furnished with a special

receipt form, headed ‘¢ Official Receipt,’’ and this

18 the only form ot receipt which will in tuture be

recogmzed in the case of accounts paid to collec-
tora,

C O. MORTIMER,
Publisher Canadian Blsctrical News.

STUDY ELECTRICITY AT HOME

By our correspondence method. Thorough inctruction with Free Apparatus, illustrated in
.- N . ..SctunTiric MACHINST, S. Water St.,

uly jssue of CaNaDiaN ELRCTRICAL NEWS.
teseland, O .. ... L. LY

Alternating and Continuous Current

Dynamos ..- Motors

Tranéfo'l"'mers ~

GONPLETE INSTALLATIONS FOR LIGHT OR POKER TRANSMISSION

Get our prices, and hear what we have to say
before purchasing elsewhere,

FH SUPREG) - GONICON, QU
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CANADIAN GENERAL ELECTRIC CO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,400,000.00.

NEAD OFFICE ;
6571 Front Street West

TORONTO, ONT.

PETERBOROUGH WORKS—Part of Main Floor, Machine Shop.

Branch Offices and Warehouses:

1802 Notre Dame St. .  MONTREAL. i 138 Hollis Street - HALIFAX,

|
50 Main Strest - - WINNIPEG. !  Granville Street . . VANGOUVER,

Factories :

. PETERBOROUGH, ONTARIO

Ploaso mention tho CANADIAN ELECTRICAL NEWS whon corresponding with Advertisers
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CANADIAN GENERAL ELEGTRICG CO.

(LIMITED)

MANUFAGTURERS OF

ELECTRIG RAILWAY APPARATUS

Multipolar Generators
4 Bi-polar Generators
C. G. E. 800 Motors
Type K Series-parallel Controllers
Overhead Appliances
Car Bodies
Snow Sweepers

ELEGTRIC LIGHTING AND POWER APPARATUS

Alternating Incandescent Dynamos
Monocyclic Alternating Dynamos
Edison Direct-Current Dynamos
Wood Arc Dynamos
Direct Connected Dynamos
Direct Current Motors
Aliernating Induction Motors
Gil-insulated Transformers
Recording Watt Meters
Are Lamps
Electrical Supplies

OF ALL KINDS

CANADIAN GENERAL ELECTRIC CO., L.

65 Front Street West
TORONTO, ONT.

Please mention the CANADIAN ELECTRICAL NEWS whon corresponding with Advorf"or;-
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IMPORTANT TO TELEGRAPHISTS.

Frr followmy unportant order has just been issued by the
U nited States Postmaster General to all appomnted telegraphists
The question, s ngderstood, have been diawn up by Mr
P rrc(c. Electncan-in.Chaef 1o the Post Office

' Telegraphusts recommended for promotion  will, for the
future, be exanuned 10 the following subjects

1o Crossing aud loopimg wires with facility and certiunty

2. Tracng and Jocaming faults 19 nstruments

3. dracmg and locaang peunanent «nd anternuttent earth,
contact and disconizecions on wires,

3. Mcthods of testing the B2 M F oand resistances of battenes
and a geneal knowledge of the esseotial features of the vanous
descriptions of battenies

5. System of morming testing. both as regards sending and
recevng currents, with the necessary calculations i connection
with the same

6 Making up specia) circusts 1n cases of emergency.

Jommy up and adjusting single needle, single current, and
dnubic current Morse. both simplex and duples, and Wheatstone
apparatus.

8. Faning a Wheatstone transttter to an ordinary kev-worked
circmt.

9. A pencral knowledge of the princ:ples of quadruples and
mnltuples workmng,

to. Measuring resistances by Wheatstone Bridye”

Tue Telpher Cable Way across the Devil's Dyke was opened
by the Mavor of Brighton on the 135th of October. On either
side of the Dyke has been erected a light lattice-work tower.
Over the tower is hung a stecl wire rope, having its ends anchor-
ed to the ground, as 1o the case of a suspension brnidee. At in-
tervals along the rape are attached steel anchors, and resting
on the ups of the arms of these 1opes are about 2 ft. apart, and
on them run the g wheels, fram the axles of whichare suspcndcd
the cars or cages, which seat eight people, four on each side sit-
ting back 10 back. The cars are hauvled to and fro by a small
endless wire rope, worked by 43 h. p. Crossley oil engine. The
cars have two pnppers, cach grasping the endless driving rope,
and when it is desired to reverse the direction in which the car
is travelling, one gripper is released and the other tightened.
The dnving rope runs on the arms of the anchors which carry
what 1s really the platform of the suspension bridge, and unless
proner wheels are provided for this rope to run an, it will quickly
cut off the anns.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL:

MANUFACTUKRKS AND 1tAS FOR SALE RVERY DRSCKIPTION OF

TELEPHONIC 55<.- ELECTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

\Will furiush tenders for supplying \Warchouses, Public Buildings, Hotels,
and Dwellings wath
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVAIOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
... . BUTTONS, ETC .
Wil also furmsh tenders to Cities, Towns and \'.n -gcs for Hm ALAKM
AND Poscr. PATROL SYSTEMS,
Camlcgua will e Suroushed om application.

SALES DEPARTMENT :

MONTREAL

Bell ‘T'elephone Building,
367 Aqueduct Street.

TORONTO :
Bell Telephone Building,
37 Temperance Street.

HAMILTON

Bell Telephone Building,
Hughson Street.

OTTAWA ;

Bell Telephons Bulding,
Queen Street,

QUEBEC:
Bell “I'clephone Building,
§t. John and Palace Streets

- WINNIPEG.
i Forrest Block, Main Street,

V
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LAMPS

00 You EVER USE INCANDESCENT LAMPS ?

It so, do you know what @ goud
Lamp 15?2 We can give vou
camps at all prices, and have
the best Lamp made in the
world; namely @ the genuine
“EDISWAN " in any candle
power, from one to two thou-
sand; to fit any base.  Don't
buy Iamp.x untl vou get our
quotations,

Prosted Lemps - Colored Lamps - Mogul Lamps

«-0%

SEXD US TRAT RUSH ORDER.

JOAN FORMAN

650 Craig Street. - HONTREAL.

AG[N] . Edison & Swa2 United Blectne Co..
and Huagarian lncandescent Lamp Co.
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Do not fail to write for Prices and
Quotations on all kinds of Electri-
cal Supplies . . e e e e

m2
6

T T Y e e T TR OO

WE CARRY THE LARGEST STOCK OF HIGH-C LASS FITTINGS
FOR ELECTRICAL WORK IN CANADA.

e o
Fancy Porcelain Cut-Outs,
Rosettes, Wall Plugs,
Switches, Brackets, Etc.

Have you tried the LR.G. I Wire? We guarantee owr
wire to have a higher insulation resistance
than any wirc in Canada.

Write for Prices on all Supplies required.
Send us that **rush® order.

JOHAN FORMAN
650 Craig Street, - MONTREAL

AGENT  For Crompton Howell Hatteny ¢ o, Ediswan United
Electrx Lo and the India Rubber, Gutta Percha
and Telearaph Wotke Ca,

e

Ploa.;o montion the CANADIAN ELECTRICAL—NEWS whon corrosponding with Advertisers
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SPARKS.

Olnservations and evperience tend to prove

that 10 secure the best results in both teans.
mission and endurance, the diameter of pulleys
for wire ropes should be from fifty toa hundred
times the Jmmclcr of the ropes.

One of the most remarkable discorenes of
wodern times, says Metal, and one whase use
it is hardly possible to foresce at the present
tume, is the fact that vacuum practically cuts
off th= transmission of heat,  Radiant heat hay
long been supposed to follow laws siwmilar to
light and to be transmitted through space in
the same way. The fact that heat dovs not
radiate from a high vacuum works a revolution
in one department at least of theoretical science.

In a recent number of Engineer a course of
interesting applications of a dynamo to a cen-
trifugal pump was shown.  The pumps are
shown insertes.  That is each centrifugal de.
livers into the one next beyond it and so on,
there being four in all.  The dynamois placed
on the same shaft as the four pumps, with two
on cach side. The water is delivered to a
height of 157 feet. The plan seems to have
been devised and the work directed by M.
Dumont, of Paris,

Ball bearings have recemly been perfected
to a wonderful degree. It is reported that a
street car, which was equipped with the latest
inventions in ball bearings, that would do
away almost entitely with friction, was drawn
a distance of several hundred fect by a single
man tugging gently at three strands of ordinary
sewmng thread attached 1o the car.  Pethaps a
more interesting  experiment was that of a
carriage manufactuter in the west, who puta
another style of ball bearings upon the wheels
of alarge coach to which four horses were
ordinarily hitched. Then he took a trained
dog and harnessed and hitched him to the pole,
when the dog drew a huge coach casily around
the yard,

In view of the increasing number of fly.wheel
accidents, Power asks if it would not be well
in planning power plants, cspecially clec-
tac plants, to keep the vital and dangerous
portions out of the planc of the engine pulleys?
In the Lowell accident had not a large sepa-
mator stoud directly in the line of the wheel
and teceived the impact of sever~! large
picces, one of the boilers would have inevatably
been unseated. with what additional damage
and loss can only be sarmised.  Forunately
the flying fragments of a ruptured wheel will
become confined to & narrow vertical plane,
and this planc should be so situated with re.
gard to the sutroundings as o involve the
lcast danger in case of accident.

In selecting indicator springs it ts destrable
to have them suited to the conditions of pres-
surc and speed of engine. A\ good practice says
the Stationary Engincer, is to usc a stronger
spring, for engines operated at a greater num-
ber of revolutions, than is the usual practice
of as is generally determined by sules which
were made before high speed engines became
such an important factor as they are at the
present time. A card reccived at this office a
short time ago shows a greater initial than
boiler pressure.  The boiler pressure is 735 lbs,
spring 40 and the height of diagram ahove the
atmospheric line indicates So lbs. initial pres.
sure ; but then the lines of the card were so
heavy that it would be difficull to make an
average. A stronger spring would have over-
come this difficulty and would have given a
much closer approximation to the actual con-
ditions existing. It is scldom nccsssary to
makhe the height of card as much as 2% a little
less than this, say 13" is much better, cspecial-

ly on high speed engines.
! Plane and Solid Geometry} D No. 1
aw

TAUGHT
By ..

: —~ SUBJBCTS — :

1], Meckanicxl Drawing ing Coursc.
N1 Anthmetic
1V. Algedra Na 2
V. Geometry Mathematical Course.
VI. Trigonometry
A S No. 3
1N, mgg’:ﬁ:}e the Bngize Engincering Course,

SExp PoR CiRCULAR TO

CANADIAN SCHOOL or ENGINEERING

Cazada Lile Bailding, TORONTO, OXT.

GEO. WRHITE - FRASER

C.E., D.T.5.

CONSULTING EELECTRICAL EENGINEER

SPECIALTIES :
Specifications for Municipal Plants

Advice on Station Management

{8 IMPERIAL LoaN BuiLDING - TORONTO

“STARR”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE ® LOW PRICE
The “STARR " as now nanufactured with new and mproved
bases, eic, are unequalled. Made with standard bases
and of all voltages and candle power.

... TRY A SAMPLE LOT...

JOHN STARR, SON & GO., Lw. - Halifax, N.S.

IRy INTEREDL |

- oeoial Belb Pulleys -

MOTORS and DYNAMOS

UR Special Dynamo Pulley has been wn the
market for a number of years, and it general
adoption by electnctans and manufactuscrs . f
peneraton 1s «ufficient evidence of s mernts
and popularity.

WE CLAINM . Redt belt transmusvion surface, reduces
telt tenston and journal friction 1o 2 mimmum, runs
nearly noiscless, extra strength(all made for douhle belt),
will ot **fly to preces | construntion s of Baghest wrder
It more than *nlls the bl °

This« pulley was uend with great sstceess on Flectric
Motors and Dynamos at the World « € olusnbaan Fxpou
tion, doing the heaviest senice, and was the only Spectal
Pulley recegnized by an award,

We wmply raquent a tral,

1n ordering. give net <ize of shaft and Ley seat, and
atate lensthof hub desrred, and where kxated s reistinn
to the rim.
SOLE MANUFACTURERS:

DODGE WOOD SPLIT PULLEY CO.
68 KING STREET WEST, TORONTO.

ELECTRIC
WATERWHEEL
GOVERKOR

PATENTED.

Vanatons in specd de.
tected by fast running,
sensitive Govanor falts,
Gate movement instantly
sct 1 operation by clec.
ric current. Quick and
powerful action,

Write for partsculars

WM. KENNEDY
& SONS

Owen Sound, Ont.

Ploaso mention the CANADIAN ELECTRICAL NEWS whon corresponding with advertisors
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ROBIN, SADLER & HAWORTH

MANUFACTURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL s~ TORONTO

MACHINE [ ] 8tocl Rim Pulloys are practically
MOULDED unbrcakablo, aro lightor and castor on
: STEEL RIM shaft, and cost samo as cast pulloys.
®

@ ano GRIP ANY STYLE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON. :
PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

RING OILING AND RESERVOIR OIL BEARINGS. STANDS
FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES
AND PROMPT SHIPMGENT.

(")  WATEROUS

AHEARN & SOPER

OTTAW.A, ONT.

CANADIAN REPRESENTATIVES OF THE

Westincnouse Ececric & Mec. Co.

SLOW SPeD

RLTERATING CIRRERT DYHAHOS

SLOW SPEED
FLTERNATING GURRENT DYNAMOS

from which can be operated from which can be operated

Incapdescent Lumps, Arc Lamps Incandescent Lamps, Arc Lamps

and ¥otors. and Motors.

;lot‘:so' mo:tion—{l;_c{ —CT\NI\DIAN ELECTRICAL NEWS when corrosvonding with Advertise¢ ~=
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=) THE, (

PAGKARD - TRANSFORMER

size).

The Transformer can
be cut out of circuit and
a burned out fuse re-
placed without the use
~of any tool whatever . .

‘(3a15 ) on1d ASnd

FUSE BOX COMPLETE (%

NO SHORT CIRCUITS - @ NO BURN OUTS
HIGHEST EFFICIENCY

PERFECT INSULATION
SPLENDI!D REGULATION

« &= >

Your trial order is solicited, and if any Packard Transformer fzilsJtofgive ENTIRE
satisfaction, we will allow full credit.

 THE . FACKARD LAMP : CO.

- - - MONTRBAT . . .

Ploaso mentlon the CANADIAN ELECTRICAL NEWS when corresponding with Advartlsers-
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G W. HENDERSON _Haniecturor and Contiactor F| EGTRIGAL SUPPLIES

..... ESTIMATES FURNISHED FOR. . ...
Wiring and Installing Complete Electric Plants
EXPERIMENTAL m:r,\m‘rus, MODELS, PATTERNS.
R, [ 4 By Srea
APPARATUS AND MACHINERY. (CORNER JURORS)

ELrcTRIC AND GAS FIXTURES. H
ELECTRIC FAN MOTORS. _ M ON I R EA I

SOMOFF'S FANCY AND MINIATURE INCANDESCENT LAMPS.

STEAM PIPE Ano BOILER GOVERINGS

®
Asbestos Goods Steam Packings

Cotton Waste Gaskets, &c., &c.

LAKGEST AND BEST ASSORTMENT 1N CANADA.

Ganadlan Mmeral Wool Go., Ltd. - 122 Bay Street, TORONTO.

MoNTREAL AcknT: LEWIS SKAIFE, 707 NEw York Lirk Bustiine. Telephone 283786.
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MANUPACTUR?RC OF

Machinist & Brass Finishers’ Tools

A. R. WILL1AMS, General Agent, TORONTO, ONT.,

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH GARBON AND PORGELAIN GO.

. can furnish them equnl to any ln the world, as they are .
MANUFACTURERS OF

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELECTRIGAL AND HARDWARE LIRES.

TORONTO

22 FRONE SIREET easT THE J. G MGLAREN BELTING 00 MONTREAL
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: ¢+ IS NOW BUILT IN CANADA : :

Suitable for all purposes—Mills, Electric Lighting and Raxlways, Heating, Etc.
Ower 1,000,000 Horse Power in use

Send for cur book, STEAM -Frec on application. «ate Full information and Estimates furnished,

Head Office: 415 BO4ARD OF TRADE BUILDING, MONTREAL.

E. G. FRENGH, : General Regent for Ganada

BRANGCH OFFICE: DESBERCGNTO.



