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Kay Electric Mfg. Co.

265 James St. N., HAMILTON, ONT,

We arec preparod to furnish

Dypnamox of any capuacity for any voltage céther
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IMPROVED WATER WHEEL.

THE accompanying illustrations show a water wheel.of im-
proved pattern which is bewg manufactured by Mr. Roben
Graham, of Ottawa. The manufacturer lays great stiess on the
fact that this wheel is onc solid casting, and that the buckets
are so shaped that 84 per cent. of power can and is guaranteed,
being, it is claimed, the highest cfficiency yet reached. The
wheel being solid, the annoyance and expense of buckets getting
loose and falling out is avoided. The gate is as easily wotked
as a steam valve ; one-
half turn of hand whee)
turns the water full on
or off, so that any or-
dinary governor will
secure a perfectly
steady power, no mat-
ter how fluctuating the
machinery driven may
be.

The manufacturer
claims for this wheel
superiority in the fol-
lowing points :

(1) The ease with
which the gate of
largest size wheel can
be closed under any
head of water, as the
pressure of water does
not in the least affect
the working of the
gate.

(2) The mode of ap-
plying and shutting off
the water is so scien-
tific that one half turn
of the hand wheel does
the whole work, wak-
ing it just as easy 0
start, stop and govern
as any steam engine.

(3) The construction
is such as to almost
centirely overcome de-
lay and breakage of
machinery by stcks
getting into the wheel.

(4) The absence of
complicated attach.
ments. Five picces
include the whole of wheel case, either with cylinder or register
gate.

The wheel and case, as well as the mode of producing the
same, are covered by patents.

Further information may be obtained by addressing the
manufacturer.

ELECTRIC LINES AND RAILROADS.

THosE who keep teack of the companies formed, or projected,
as they appearin the official gazettes, says the Financial Chroni-
cle, of Montreal, must have been struck by the number of enter-
prizes organized, or proposed, for providing the towns westward
of this city, with communication by an electric car service.  {f

o
. - -

IMPROVED WATER \WHEEL, 18 CAGE, MANUFACTURED BY RONT. GRAMAM, OTTAWA,

this continues much longer, weshall beable to reach the westem
boundary of Ontario without travelling by either of the existing
railways, as we conld go on from one point to another by the
local electric cars.  Althongh his cluss of service has advant-
ages, and pleasures, we e inchined to think itis in danger of
bemyg overdone. 1t will entail drawbrcks, which may develop
into mare serious proportions than the promoters of these lines
scemt to forsee. They me reckoning upon the diversion of the
great bulk of the passenger traffic between the two towns they
are severally propos.

ing to connect by an
- clectric service, away
from the railway which
is now available. Were
this done, the railway
so injured would cer-
tainly make reprisals,
they wonld cut off a
number of triins from
stopping at such points
and reduce freight
handling facilities
where local competi-
tion for passengers had
reduced theirearnings;
almost certainly also,
they would enhance
freight rates to and
from such pomnts,
Considering how aly
the towns from here to
the Detroit River have
been built up or de-
veloped by railway
connections, and how
necessary they are for
business facilities, it
scems somewhat un-
wateful, as it must be
also unwise, to antago.
nize the railway which
hias done such invalu.
able service to the
country.  Onc such
cnterprise that was de-
vised 10 cut off local
traffic from a railway
has collapsed, and the
people who encourage
it, have been made 1o
pay for thuir war on the railway, by increased fares and shortened
accommodittion. We donot think the municipal authorities who
assist such new lines are well advised, unless the pomnts pro-
posed to be connected are not served by a railway. The mere
ruaning to and fro of the people of two towns is of very tnfling
benefit; itis a pleasant luxury, not a business necessity or a
help to trade.  Investes who are tempted to put money into
these companies, would do well to think twice betore risking 1t
in an enterprise “hat may prove to have been based more on
fancy than certainty.  One thing is dead centain, in the case of
two towns of uncoual size being so jointed, the weaker one will
go o the wall, as “shopping " is sure to be drawn to the larger
place.
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CURRENTS OF ELECTRICITY.

WHEN a difference of potential exists in two places cennected
by a conductor, or a scries of conducting bodies, the clectricny
will seck to equalize the field and a current will flow between
the two pomts.  The difference of potennal may be due to sev-
cral causcs, but whatever the cause the current will flow.  The
two places may be a few wches apart, as in a wire from a pnm-
a1y battery, or nules apart, as i a transunssion system, or in
the carrents of the earth or air,  They may be connected by a
small copper wire, the pipes of the waterworks or gas company,
the ruls of a street salway, or by a combination of a large num-
ber of conducting bodies.  This conductor may be of large ca-
paaity, of low resistance, or may be a poor conducting tmedium,

To designate the character of a curremt, and also 1 current
with reference to its ongm, vanous terms are used.  Battery
cnrrent, dynamo cutrent, carth current, cte., are terms used to
designate the current from a battery, a dynamo, currents flowing
through the carth an
accaunt of a difference
of potential at different
ponts, ctc.  In the
production of clectrici-
ty for lighting and
power, two kinds of
current are generated,
dishinguished by the
direccion  in which
they flow. The con-
tingous or direct cur-
rent, which flows con-
tiuously 1 one divec-
tion, and the alternas-
ing or reversed cur-
rent, which alternates
the direction of s
flow, arc the curremts
used, and these two
kinds include a num-
ber of classes. Both
currents  arc further
designated by the volt.
age: thus we have a
300 volt direct current,
110 volt  alternating
current, or any other
volt direct or alternat-
me current,

‘The alterniing cur-
rent may altemate the
diection m which it

flows ten thousand
times a sccond, or
twenty-five tmes  a

second ; this s called
the frequency of s
alternations.  The al-
teruating currents are
also distinguished by
the nuber of phases in a given period.  Whaz alternating cur-
rents are generated by transnussion considerable distances, so
that a current of higher vaoltage is used on the transmission
hnes than can be used for lighting and other purposes, the
trnsformuer 1s used for sccunag a current of higher or lower velt-
age. The current flowing in the pnmary wire of the trans.
former s called the pnmary current, and that in the secondary
wite the secondary cuirent.

A constant current is an unvarying corrent.  Although the
voltage may vary, the amount of current does not change. In
scnies arc lighting systems the current is universally constant.
A car-tant potential current s & current whose voltage is con-
stant, as found m the multuple incandescent lighting system.

One of the reat discovenes made by Faraday was that of in.
duction or induced currents. While eaperimenting with elec-
oty and magnetism he frund that if he took a wire, joined
the ends and moved u rapidly in front of a magnet, a current
would be induced i the wire. This action of the magnet is
called clectro-magactic induction. The current is called the in-

1MPROVED WATER-WHERL, REMOVED FROM CASK,

duction or induced current and it is upon the principle discovered
by Faraday that all dynamo clectric machinery is based, If we
take a cotl of wire and a bar magnet and pass the magnet rapud-
ly through the coil, a current will be induced in the coil, or if we
move the magnet into the coil and then withdiaw it we will
have a current flowing firss in one dircction, and as we withdiaw
it, in the other.  ‘The more rapid the motion the stronger the
current.

This discovery was soon followed by another of equal import-
ance--that a current of clectricity whose strength is changing in
one conductor could induce a current in another conductor
forming a closed circuit, and that a current brought near a con-
ductor and then removed wonld induce a current in the second
conductor. Suppose we have two coils of wite, the terminals of
one connected to the terminals of a primay battery and the ter-
minals of the second connected to a galvanometer.  If these
cails are placed near together with a battery current flowing
through the first there
will be no current de-
tected in the second,
If, however, we place
a switch.in the circuit
of the first and open
and close it rapidly,
the galvanometer will
show a current in the
second coil.  If we
close the switch and
make the coil approach
and recede from the
second coil, the second
cail will have an in-
duced current.  Upon
this principle are based
the alternating current
transformer and simi-
lar devices, - Electrical
Industries.

TESTING MOISTURE
IN STEAM.

A METHOD of testing
the amount of moisture
in steam has been dis-
cussed by the Institu.
tion of Engineers and
Shipbuilders,Scotland.
The pnnciple in this
case, more particululy
applicable to marine
engines, consists in
comparing the saltness
of the steamn with that
of the water in the
boiler. The test, as
explained, is carried
out by means of nitrate
of silver, and the reac-
tion is so delicate that, with only i per cent. of salt in the boiler,
1 per cent. of priming water can be accurately determuned to
the second decimal.  To one part of salt boiler water there is
added 100 parts of pure condensed water, and into this is poured
a small quautity of concentrated solution of yellow chromate of
potash ; then a nitrate of silver solution containing about 1.10
per cent. of this salt is slowly added. With each drop the salt
water turns locally orange red, but this color disappears at first;
later on, when all the salt has been acted on, the whole fluid
changes color fiom pale yellow to orange. The quantity of
nitrate solution is noted, and then the experiment is repeated
on the condensed steam fiom the engine, undiluted with dis-
tilled water. The ratio of the quantities of nitrate of silver so-
lution used 1n the two tests expresses the amount in per cent.

MR. Theophile Viau, the chicf promoter of the electric ralway
scheme between Hull and Ayliner, states that the construction
ot the road will certainly be commenced this summer, probably
within the next month.
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UTILIZATION OF NIAGARA FALLS POWER ON THE
CANADIAN SIDE.

Wi reproduce herewith from a recent issue of the New York
Electrical Eogineer, a diagrawn showing the method to be
adopted for the utihzation of the power of the Niaga Falls on
the Canadian side of the river,  This plan 1s said to have been
approved by the Ontario Government.  The work will be cars
ried on by a company which is 1w close affihation with the
Niagara Falls Power Co., on the Awmerican side,

By reference to the plant, it will be seen that it is proposed to
ciect two power houses, cach having a capacity of 125,000 horse
power, and fed by a separate canal.  ‘The water discharged by
the turbines will be carried through tunnels 300 to oo feet m
lengih respectively to the outlet

The construction of the works on the Canadian side of the
niver will be very much less expenstve than those on the Amen
can side, where an enormous amount of woney has been ex-
pended.

WHY LIGHTNING ARRESTERS SOMETIMES FAIL.

The failure of lightning arcesters is too often due to careless
installation.

It may be instructive, says Aleaander J. Wurtz in

THE TORONTO RAILWAY COMPANY'S ELECTRICIAN.
Fditor Bure tricar Nuwe

Sk, - In your last issuc you make some remuks on the care
of apparatus at the power house of the ‘Toronto Street Railwav
Ca, which m my opmion ate somewhat unfan to the wen in
cliarge of the machmery. I do not think vou would do any man
an itenuonal justice, and therefme sk you to look more
clusely wto the matter, and if you find that injustise has been
done, to make amends i as public 1 manner as the onginal
reflection was made,

You state by mference that since Mr, Ditvis was removed, that
there hias been no expert electncian in charge of the company’s
business. ‘I'lus may be so, depending of course on your idea of
what an “expert clectnician ™ 1s. 1 understand that the same
man is in charge of the dynamos who has been in charge since
the establishment of the railway plant, and if Mr. Davis had
been nominally in charge, as he was previously, it would not
have prevented some fool *clectrician® putting a kmfe inmo the
dynamao.

As the dynamo in question was still in the hands of the con-
tractors, and it was onc of their own men who did the damage,
it looks a little as though the contractors wanted to unload the

Etec Engtncer

PrAN ADOPTED FOR Two Powtk HoUsks AND Two CANats.

an article in Practical Science, 10 note several examples :

(1.) One plantas reported as having, for better protection,
connected two arresters inseries.  This was probably done with
the idea that if a little was goad mare would be better.

2.) A large bank of station arresters was grounded to an iron
bolt, about two fect lont, driven into dry sand.

(3.) Line arresters were grounded by pushing the ground
wires into the earth,

(4.) Linc arrecters were grounded on iron poles, which were
themselves set in Portland cement.

(5.) An annual inspection of automatic lightning arresters de-
veloped the fact that the arresters were nearly all burned out—
in other words that the line was left unprotected.

{6.) The ground plate of a bank of arresters was thrown into
« neghboring stream, which subsequently changed its course,
leaving the ground plate high and dry.

(7.) The ground plate of a bank of station arresters was laid
on the rock bottom of a neighboring stream.

£8.) In 2t large number or cises a portion of the ground wire
is wound into a fancy coil (choke coil).

And so on, the list might be indefinitely cextended, cach such
casc forming a source of complaint that the arresters “fail 10
protect.” But, when these curious mistakes are located and
properly remedied, the complaints cease.

failure of their machine upon innocent shoolders (a most com-
mon occurrence with some manufacturers, 1 :am sony to say),
and take advantage of the removal of the nominal head to find
an excuse for their own shortcomings. | do not kaow that 1
should inteifere in a matter not immediately concerning mysclf,
but the natural instinct of Biitish fair play which, by the way,
should pervade the columns of a Canadian journal, moves me
to say a word on behalf of Mr. McCullough, the skilful and
painstaking electrician of the Toronto Railway Co., to whose
abilty is Jdue the satisfactory service that has been given to
the street railway patrans of this city,
Yours, &c.,
Jo ) Wi,
‘TORONTO, June 12, 1895,

‘The Street Ratway Co. of Brantford, Ont., hias been granteyd peruns
swon to lay down 1.200 fect of addittonal track on Colbaotne street, provided
the company agree 10 place fenders on all vars.

The Toronto Railway Co have recently placed an order with the Cana
dian General Electric Co.  for twenty motors of ther new O, G, E 1,200
type. ‘These motors, as their name wdicates, have @ draw bar pull of 50
in excess of the G, E. 800 motor. and are intended for lugh speed and
heavy scrvice.  They are 10 be 1o operanon in tune for the Industral Exty
ntion, and will no doubt prove of considerabic assistance n handhag the
large crowd which have 1o be provided for on that occasion
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SOME THOUGHTS UPON THE ECONOMICAL PRODUCTION
OF STEAM WITH SPECIAL REFERENCE TO THE
USE OF CHEAP TUEL.

Tue following 1s an abstract of a lengthy paper on the above
subject, by the late Eckley B. Cox. ex-P'resident of the American
Society of Mechamcal Engineers, and reprinted from Power .

Mr. Lckley B. Cox, the author, 15 a prominent Pennsylvania
coal mier and merchant, as well as a wechanical engineer, and
has given special attention to the utibzation of the smaller and
cheaper grades of fuel. s paper, which covers neatly eighty
printed pages, s a very thorough and onginal consideration of
the usc of fucl, but its appreciation involves careful persual and
study. Lhe conception detived from  the wuthor's abstract pre-
sentation unfortunately wis not sufficient to draw out the discus-
ston that the paper deseived, but ats value i swie to be ap-
preaated on more intitiate acquaintance.

\When the temperature of the furnace reaches a point suft
ficeutly mgh to melt the ash or earthy matter contaned in the
coal, chinker 1s formed and tlus chinker will absorb some of the
carbon, so that the percentage of “ash ™ taken from the ash-pit
will be frequently much hugher than the legitumate ash shown by
an analysis of the coal. Our author says. *\While too much
stress cannot be lad upon the importance of reducing the car
bon n the ash to a proper mimmum, yet this mnst not be pushed
too far, because a low percentage of ash may be obtained by
nring very slowly and gently, thus reducing very greatly the
cfhiciency of the boier , or by allowing such excess of air to en-
ter she furnace that the loss due to the increase of free oxygen,
mtrogen and steam tn the stack, may far cutweigh the advan-
tages obtaunod by the low percentage of ash. I have had a
number of specunens of ash analyzed, and find that they con-
tain between nine and sixty per cent. of carbon, although it is
not impossible to find ash with a greater or less per cent. of
carbon than these.”  The unportance of this loss 1s dependent
upon the percentage of ash in the fuel, as well as the percentage
of carbon in the ash, and a table s given showing percentage
of the fixed carbon of the fuel lost when the carbon in ash pro-
duced 1s from 1 to 75 per cent., and ash in fuel from 9 to 18 per
cent., virymg from 11 per cent. with the lowest to 71.05 per cent.
with the lnghest of both values.  In many boiler tests suffici-
ent attention s not pad to this subject. The experimenter
simply deducts what he takes out of the ash-pit from the fuel
fired, calls the difference * combustible’ and uses the figures in
calealating the amount of water evaporated per pound of comn-
bustible. Now what we want to know really is how much water
1s evaporated per pound of combustible in the fuel actually put
mto the fmnace.  1tis of no advantage to obtain a high evap-
oration per pound of combustible by throwing away a good deal
of pood fucl with the ashes.”

In order to show speafically the effect of the different losses
Mr. Cox presents tables, one showing the efiect of burning a
hundred pounds of anthraute coal of average analysis with
exactly the theorcueal amount of air, and the other assuming
that double the amount of air theoreucally required was used,
both with vanable conditions of stack temperatire.  In the first
casc the per cent. of total heat of fuel lost (except that due to
radiation, vanes from 11.0g8 with the stack gases at joo to
19.108 at 800, while with twice the theoretical quantity these
values for corresponding temperatures are 17.521 and 32.612.
These losses are reduced 1o money value in other tables, using
buckwheat coal costing 50 cents at the mines and $2.50 at the
furnace, and pei coal costing $1.50 at the mines and $3 50 at
the furnace.

From these tables it can be seen, first, how the economy n
ustne cheap fuel decreases as the distance from the nune in-
creases, m other words how mmportant a factor the cost of
transportation 1s in the choosing of a fuel.  Second, how much
mote important it 1s, the more valuable fuel you use and the
further you arc from 1ts pomnt of production, that you pay atten-
ton to avoudable causes of loss.  Thus when using buckwheat
coal, with double the quantity of aur, and at a stack temperature
of 800 degrees, nstead of the theoretical quantity of air, and a
stack temperature of Joo degrees, the loss 1s $0.5379 per ton,
while with pea coal the lass 15 $0.7530. So thatf you were
burming $10,000 tons of pea coal m a year, you could afford to
spend to brng about the better result, a sum of money on which
$7,530 would yive a fair interest and profit, while if you were

burnmyg buckwheat coal, you could only afford to spend an
amount from which $35,379 would do so. At the mines, buck-
wheat coal with double the quantity of air, and at a stack tem-
perature of 8oo degrees, mstead of the theoretical quantity of
air, with stack at Joo degrees, the loss per ton would be $o.1075,
while with pea coal the loss would be $o.2825, sothat at the
mines you could only affcid to spend in improving  your plant,
the sum on which $1,075 and $2,825 would give a fair interest
and profir, The same remarks will apply to carbon in the ash,
ete.

‘Thus far we have assumed that the combustion in the furnace
was complete, that is to say that all the hydrogen was burned to
water, and that all the carbon was burned to carbome acid gas.
‘This, however, is gencrally not the case, with the more modemn
methods of burning coal by forced draft, particularly if a steam jet
is used, In the Iatter case, it1s not uncommon to find 6 to 14
per cent. of carbonic oxide and from 2 to 6 per cent. of hydrogen
1 the stack gases.  Of course allthe heat units of the hydrogen
that go up the stack mie lost, and 69.62 per cent. of all the heat
units of the carbon which is burned to carbonic oxide are lost.
Carbonic oxide is almost alwavs formed unless the bed of caal
in the furnace is thin. The air on reaching the lower part of
the bed of incandescent fuel converts the catbon into carbonic
acid, part of which in passing through the incandescent carbon
is converted into carbonic oxide, the latter to a greater or less
extent burns in the furnacc, uniting with the free oxygen in the
gases that have traversed the bed of fuel. Carbonic oxide will
not unite with the oxvgen unless the temperature is pretty high,
variously estimated from 1,150 degiees o 1,500 degrees F., so
that if the ygases arc carried to the furnace too rapidly and reach
the cooler parts of the boiler before all the carbonic oxide has
been bumed, it will pass out of the stack unconsumed,

There is a velocity below which there is loss in the efficiency
of the boiler, that is, in the amount of water evaporated per
square foot of heating surface, and there 1s a velocity above
which the percentage of uuconsumed carbonic oxide and pos-
sibly hydrogen becomes so great as to diminish very much the
amount of water evaporated per pound of fuel. They had found
that in some cases where the passage of the gas through the
boiler was very much obstructed and interfered with, it was ne-
cessary, to get the best results, to produce a suction in the stack ;
while in other cases they found that by closing the damper they
could bum less coal, reduce their blast and evaporate more
water per pound of coal and per hour. The reason was that a
part of the carbonic oxide which would otherwise have been
burnt, passed up the stack unconsumed because it was carried
so rapicly to the cooler part of the boilet that it could not unite
with the free oxygen in the gases and burn.

The analysis of the coa), of the gas, and of the ash, where
proper arrangements have been made, or where there is a labor-
atory at the works, is a comparatively inexpensive operation
compared with the great value of the results obtained. The in-
dications given by the analysis of the coal he considers of greater
value than that of the calorimeter, although where analyses are
made from time to time the calorimeter would be a very valuable
adjunct. The calorimeter, under the most favorable circum-
stances, can only give the ash and the heat units developed by a
given weight of coal.  While two coals might give the same
number of thermal units, one might be much more ecconomical
than «i.¢ other on account of different percentages of water pre-
sent, Inthe calorimeter test all the heat that goes to make
steam is returned by the condensation of steam formed, whereas
if the water is evaporated in the furnace 1t goes up the chimney
and is lost. Where the same character of coal is treated, or
where the tests are checked up from time to time by chemical
analysis, data can be obtained which obviate the necessity of
frequent chemical analyses.

In regard to the methods of obtaining the furnace draft, he
saud, there are three in genctal use —the chimney, the fan, and
the steam jet. The advartage of the chimney is, first, that it
allows the deleterious gases to escape at a point considerably
above the surface, and therefore, where they are the least likely
10 cause trouble.  Secondly, when once properly built it can be
mamtained at little or no eapense, and if sufficiently large and
high, the variations of temperature, etc., can be compensated for
by regulating the damper.  On the other hand, itis a very un-
economcal heat engine where the heat used can be saved, but
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where there are no wmeans of wtilizing it, 1115 of little consequence
how ccononucal or uncconomtcal itis,  “he steam jet has the
advantage of costing very little to put i and keep in repair.  Its
disadvantages arc, first, it requires a very lavge amount of steaun
to run it, and, sccondly, it introduces a large amount of water,
or steam, 1nto the fire, all of which has to be heated and carried
ap the chimney, and so far as it condenses in the ash pit has to
be reconverted into steam. A still greater disadvantage is the
fact that unless very carcfully managed there is a large develop-
ment of carbonic oxide, hydrogen, and marsh gas, due to dis.
association of the water, which has a tendency ta carry off a
great deal of heat in the stack.

The fan 15 more exvensive 1o install and may cost more to
keep w order, but where the arrangewents can be made to
utilize the heat in the stack gases, it is more economical so far
as heat units used are concerned. It has one great advantage--
it 1s possible to at all times obtmnn the exact blast necessary to
produce the best results in the furnaces, which is very important.

He was of the opinion, though wdvancing it with some 1eserva-
tion, that particularly for the finer anthracites the best results
will be obtaned by blowing the air by means of a fan through
the coal, and, either by a suction fun or chimney, drawing the
furnace gases through the boiler, elc,, in such a way that there
15 practically no plenum or vacuum in the furnace or under
boiler—or rather a very slight plenum, sufficient to prevent the
mflow of any air where it is not wanted.

** In what precedes I have not discussed the question of testing
the boiler by means of weighing coal, weighing the ash, and
weighing the water, as tests are otdinarily made. While nobody
appreciates more highly than I do the advantage of such tests,
for in our mvestigations we often make them, I wish to call at-
tentton to the fact that the analysis of the coal, the ash, and
stack gases, and the determination of the stack and ash tem-
peratures, gve us a means of quickly and cheaply determining
pracucally how much water we are evaporating per pound of
coal, when you have once thoroughly tested your apparatus and
checked up the results obtained by analysis with the results ob-
tamned by the ordinary test. There are several advantages in
this manner of testing. \Ve in this way keep track of the coal
we are buying, and every large purchaser of coal ought, from
tune totime, to analyze it.  The analysis of the test is not only im-
portant for the test, but is verv valuable from another point of view
Every manufacturer using large quantities of coal should know
how much money he is throwing away n his ash-heap. Stack
temperatures, if they are below oo (and they always should
be), can easily be determined by the mercurial pyrometer, which
can be done 1n a few minutes by a person of ordinary intelli-
gence, who knows enough to read a thermometer. But the
great advantage of this system of keeping track of what you are
domg with your plant is, it can be and shonld be done when the
boilers are beiny fired in the ordinary way and by the ordinary
men, The takine of the samples of the coal and ash does not
in any way interfere with the eperation of the plant, nor does the
taking of the samples of the gases and the temperature of the
stack ; 1t can be done at any time and as often as you please.
If your man is finng badly, or better at one time than another,
the composition of the gases will show it ; if your boiler tubes
are coated, cither inside or omside, your stack temperatures will
give you a very good indication that you ought to clean them,
provided that you systematically watch what is going en.

“It seems to me, coal should be kept as dry as possible; not
exposcd to the air, if it can conveniently be avoided. Where
coal has been exposed to the air and wet it 1s advisable to get it
in the boiler house and allow it to dry as much as possible before
using 1it. It should be handled carefully so as toavoid breakage.
The boler plant should be well covered in, so as to prevent
water, snow, or ice from getting upon . The boiler house
should be kept as warm as it can be and comfortable, not,
of conrse, by heating the building with stecam or fuel, but by
so constructing it that there will be & mimmum loss by radia-
tion fram it, and should be as frce from currents of air as pos-
sible. No water, moisture, or steam should be allowed to get
into the coal, even under a patent, if it can be avoided.

“While it 1s a sclf-cvident proposition that the lower the tem-
perature at which the stack gases are discharged intothe atmos-
phere, under the samic circumstances, the greater must be the
amount of water evaporated per pound of fuel, yet it is not so

certain that we undetstand the best method of reducing these
temperatures.  ‘The heated gases from the furnace come first m
conmtact with the boiler, and are generally discharged into the
stack after leaving the boiler.  Under these circumstances thew
temperatures must be above that necessary to gencrate steam
at the pressure maintained 1in the boiler ~the gher the pres
sure of steam the higher must be the temperature at which the
stack gases leave the bailer. I, however, an effort is wade to
reduce their temperature to @ mmumum, a large portion of the
heating surface of the boiler nearest the stack will evaporate
very little wates, the difference in the temperature between tiae
gases on one side of the iron plates and the water on the other
being so slight.  In the more modern plants the gases, after
passing through the bLoler, are used to heat the feed water,
which, entering the feed-water heater or econamizer ata very
much lower tesnperature than the steam, is able to absorb heat
from the gascs, which the boiler is not.

“*A atill further economy s wdeally possible by utilizing a por
tiou of the remaining heat of the gases to warm the air wluch is
taken into the ash-pit.  Whife T am not really an expert in this
matter, yet [ venture to make a few suggestions as to what ap-
pears to he the ine in which efforts for fmther cconomy should
be made. | would try to have the highest possible temperature
of combustion n the furnace, protecting the boiler and furnace
from the direct radhation of the fire as well as I could, and
would allow the gases to escape from the boiler at the highest
temperature consistent with the heat contained in thew, above
the temperature which would be of use for this pmiposc, all the
rest being absorbed by the feed-water ; that is to say, if | were
feeding 100 pounds of water per nunute, [ would tiy to increase
the temperature of the gases, leaving the batler until the thermal
units in them were about what conld be utilized in heating the
feed-water to the temperature at which it could be placed in the
boiler, withont allowing the temperature of the gases escaping
from the feed-water heater or econonuzer to be above that at
which they could do usctul work. My reason for this is the fol-
lowing : The lngher the temperature at which the g ses pass
from the boiler, the greater will be the evaporation per square
foot of heating surface, ar d also the highet the temperature of
the feed-water pumped o the boiler will be.  Consequently
the greater the evaporation of water per dollar invested in the
boiler. To obtan the best tesults, the feed-water hester shonkl
be arranged so that the water passes through the heater in the
opposite direction to the gases , that 1s, the hottest gases should
come in contact with the hottest water, and as they are cool
they should come 1n contact with the cooler water.  Ifthe gases
leaving the feed-water heater were allowed to pass either avound
the outside or through a senes of metal pipes of sufficient length,
and the air supplied to the furna¢c  was carried through these
pipts or around them, much of the heat still contained in these
gases above the temperature of the atmusphere might beabstmet
ed and returned to the furnace, and the loss of heat from the stack
gases be largely dinimshed.  There aie two objections to this,
the cost of the appatatus, and tts mamntenance, and as there

would be no heat avastable for cumuey draft, it would be neces-
sary to have a suction fan to draw the gases out, or to have a
strong forcing fan.  Whale 1t is probable that in most cases it
would not pay to utilize the heat of the escaping gases w this
way, yet where coal is expenstve it is possible that satisfactory
results might be obtained.”

HAMILTON, GBIMSBY AND BEAMSVILLE ELECTRIC
RAILWAY,

The management of this road are making eleven round trips
per day, and business both in passengers and freight is steadily
mcreasing.  In January, the number of passengers carried was
12,000; this number has now increased 10 15,000 per month.
The freight traffic amounts to upwards of 200 tons per month.

‘The company 1ssue single, return or commutation uckets,
working men’s and school childien’s uckets, and a 1,000 mile
ucket for $10.00. They are arranging for the establishing of a
frut market in Hamilton where fruit will be sold to dealers and
consumers, and connection has been made with the steamboat
lines by which freight from Toronto and Montreal 1s received
and discharged over the line,

Mr. A. ). Nelles, the manager, has shown himself to be well
quabfied to develop the business of the road ro the greatest pos.
stble extent, having devised a number of original schemes for
this purpose. The experience which he ganed as freight clerk
on the G.T. R. radway 1s proving serviceable to hun in his
present posiion,
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AMERICAN clectrical journals are protesting against the man-
ner in which electrical goods :re being slaughtered in price, and
particularly incandescent lamps, which one dealer at least offers to
scllat “ two for aquarter.”  The cost of manufacturing a medium
grade lamp i Germany, where labor and material at least are
much cheaver than in America, has been shown tobe 114 cents.
It is csumated that i Americi the cost of production, exclusive
of marketing, will exceed 12 cents. It is thercfore certain that
lamps cannot be sold ata profit undsr 20 cents atleast. in
Canada the price has come neae this himit. [t is not improb-
able that the rise in price of materials will add to the expense of
manufacture in casc of electrical supplies generally, o such an
extent is 1o necessitate @ stifiening of prices of the manufactured
products. The wisdom of the policy of sclling at prices so liule
above the actual cost of production is open to question,

\VE had occasion some months ago 1o question the soundness
of the statements contained in an anticle in the Belleville, Ont.,
Sun, concerning the conduit clectric milway which it was pro-
posed 1o construct in that city.  The aricle was full of gluwing
genenlities concerning the system, but nothing came in answer
to our request for something definite in the way of panticulars
of the incthod of construction and operation. 1t 1s not surpris.
ing to leam, therefore, that Messrs, Lazier & Sons, who are the
principal promoters of the road, have fallen back upon the trolley
system.  Contracts for equipment have been awarded, and con.
struction is being proceeded with.  We hear of others who are
experimenting  with systems designed to dispense with the use
of overhead wires, but their success or failure remains to be
proven. Itis quite probable that the trolley systemn may cventu.
ally be superseded by one which will be equally cfiicient, less
expeasive and more sightly, but the experiments in this direction
have thus far not reached the point wheie milway projeciors and
mumcipal authentics would be warranted in undertaking 10 con.
struct clectric roads on other than the prevailing method.
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The raihoad committeeofthe New York Legislature hisrecom-
mended the adoption of a Bill vequiring every person or corpor-
ation operating a street surface railroad within the Stace, to
cquip every car with a guard fender or sweep, on o1 before the
1st of September next, and fixing a penalty of $25.00 a day for
each car used without such device, thefines thus incarred to be ap-
plicd 10 the improvement of the streets of the city in which the
utilro:ld'mmp:my operates.

IN another column will be found a communication from Mr,
Jo 1. Wright, manager of the Toronto Electric Light Co,, in
which exception is taken 10 some of the statements appeming in
the article in the ELkcTRICAL NEWS for June touching the recent
accident at the Torouto Railway Compiny’s power station.  {t
should be said in answer to Mr. \Wright’s objections thatthe state-
meats published were based on information procured by =2
representative of this journal at the power station from what
was believed to be reliable and impartial sources, and he is loth
to believe that cither the officials of the railway compuny or the
representative of the Siemens- Halske Companv were guilty of
wilful misrepresentation.  The fact that Mr, Davis was the rail-
way company's electrician in npame only, while the actual duties
of the position were bemg discharged by Mr. McCullough, is
one with which we, in common with other outsuders, could not
be supposed to be familiar.  \We are pleased to learn from Mr.
Wright that the machinery of the Company’s power-house is
under such competent supervision, and to give proper credit to
Mr. McCullough for his ability.  In fact, we fail to sce why, it
he satisfactorily discharges the duties of a position which calls
for the highest skill of the trained electrician, the company
should have allowed another person to wear the honoss.

A PERUsAL of the following extract from an article in the
Western Electrician regarding the result of the municipal light-
ing cxperiment in Chicago, confirms the wisdom of the dscision
1ccently given by the taxpayers of Toronto on this question :
“ Depending upan the published statements of interested or ir-
responsible persons, taxpayers have come 1o believe that the
city was pursting an cconomical policy in establishing a plant
for clectric strect lighting. It is not at all difficult to understand
how this impression was gitined, althongh it is quite remarkable
that the public should so long remain in ignorance of the true
condition of affairs. It can only be explained by the fact that
there was implicit confidence in the ability of Supt. Barzett to fulfil
the promiscs he made which induced the ey toadopt the policy
of highting its sticets, and that he has thus far evaded making a
complete statement of the result of this experiment. Such a
statement would show thar instead of fulfilling the promises
made for it, and thereby cffecting an actual saving for the tax.
pavers, the present muniapal lighting system of Chicago has
been a very expensive and unsitisfactory experiment.  Sup,
Barrett has been given ample opportunity to carry out his agree-
ment to provide an cconomical lighting system for the city
streets, but ke has failed to show any advantage gained f{or the
taxpayers.  He has been urged repeatedly to present data in
support of s claims that he was furnishing light at a price
namcd by himsclf as the actual cost of vroduction, but hic has
ncver been able to prove his case.  In fact the whole subject of
she cost of this project to the city has been shrouded in mystery,
and thus far it hasbeen viterly impossible to secure from the city
clectrical department any detailed statement that would be at
all reliable.  But while it is true that Sup. Bairett has positively
refused to calighten the clectnical fraternity upon the cost to the
tavpayers of his favorite schewne, and has encouraged the belief
that the project was a profitable one for the city, clectrical ex-
perts of esiablished reputation have mide it their business to in-
vestigate the subject thoroughly, and they bave proved con-
clusively that Sup. Rarrett’s statements are based upon figures

hat are not complete, and that they ure thercfore neither fair nor
honeat, but wisleading and injurious to the clectrical business.
Sup. Barrett cannnt plead ignomnce of these facts, for he has
been confionted with them, and he hzs been urged 1o disprove
the charges of bad faith made awainst him or to admut the error
of lis stulements. e bas done neither, but he has repeatedly
promiscd, or rather threatened, 1o pubhish figutes that would
convince the world of the truthfulness and the justice of his

claims and cover his critics with confusion. For six years the
farternity has waited, occasionally reminding him of these pro-
mises, but he has ignored all demands.”

Tu necessity for better comprehension of clectiical principles
by those placed in charge of electrical machinecy, and for the
ciployment of a better class of men, properly qualified, in power
houses, was never more emphatically shown than recently in a
small town where the dynamo was 1un in connection with a saw
will, and by the same “engineer.” The owner was heard to re-
mark that there was “no money 'n electric lighting,” and that all
the profits were more than eaten up by the constant repairs to
machinery. Enaquiry elicited the facts that the saw mill engine
was used to run the dynamo; the “electrician” of the plant was
also the engincer, and that they *“used up” an armature every
threc months or so,—the idea being that the armatute is con-
sumed in the production of electiicity as a tallow candle is con-
sumed in its own special way.  The engincer was “all right!
Of course, the engineer ahways is all right; it is always the
clectnical machinery that is no good. A suggestion that perhaps
a saw mill engine is not the best adapted to electric hghting
service was met with a polite sneer.  The owner (a lawyer, by
the way) knew better than that, and the suggestion was regarded
as rising out of the hope of selling a new engine.  1le also con.
stdered that the “engineer,” having run a saw mill, and “been
around machinery” all his life, should know all about machinery,
and was, ipse fucto, a competent electrician.  This state of affairs
is fortunately not very common. The combination of a bigoted
owner, an ignorant engineer, and an cngine not adapted to
electric service, 1s enough to bring discredit to any electrical en-
terprise, but, fortunately, luck seems tohaveso farbefriended smali
plants. At the smne time, plants should be run with judgmeat,
and some experienced person employed as dynamo tender, or
electrician, instead of the mechanic usually engaged. 1tis cer-
tainly true that, as Lord Kelvin said, an clectrical engineer must
be mne-tenths a mechanical engineer; but it by no means fol.
lows that an ordinary mechanic, who has merely picked up what
he knows by huving shoved coal under a boiler, and cleaned an
old engine, is in any smallest detail qualified 1o call himself
“clectrician.”  And that is the mistake that is made in a very
large number of lighting plams, It is perfectly true that it does
not take a very high intelligence to carbon a lamip, o- clean a
dynamo, but because a man can do these he is not therefore an
“electrician,” and 1t takes something more than this before a
man can properly manage a power house.  In the States and in
Europe it is recognized that to properly acquite a thorough
knowledge of electricity, some years of special technical educa-
tion following the ordinary cducation of the schools, is necessary;
and that the curriculum must include special comses in me-
chanics, mathematics, and general physics. Then again, in
these old-fashioned countries, a qualification for the manager of
a lighting or power liouse embraces not anly a very thorough
truning in practical electricity, but also a very intimate knowledge
of mcechanics, of steam, of book-keeping, cven of clementary
chemistry; in fact a candidate mnst be very comprehensively
cducated, and remarkably capable.  Here in Canada, however,
we have left behind us these antiquated ideas; our youth are so
naturally gifted that technical education is net necessary far
them: they are so versatile that they are cqually campetent as
farm hands, cnpincers, carpenters, lawyers and so on, and any
man who can look after a 60 1. 1% brewery plant and keep 1t go-
ing, is just as qualified 1o design and operate an catite elecine
power plant as a Schoal of Practical Science giaduate. It is all
these impractical ideas that cause a state of affairs descnbed
quite recently to the writer by a praminent American clectrical
cngineer, in the words “Canada is 2t regular graveyard of old
out-of date apparatus.”  He might cqually truthfully have said
that the methods of eperating are as incfficicnt as the machinery
uscd.

Tie: numerous different makes of steam and clectrical ma.
clunery, the variety of somewhat sinmlar apparatus for attaining
the same end, and the absolutely incompatible dams of manu.
facturing companics and their agents, all depreciating cach
other's makes, and fearlessly asscring their own te be without
an cqual, imposes A most embarmassing  vespansibility on the
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purposing investor i clectrical apparatus. At this date, & coin-
pany gomg into the clectric hghting business can choose tetween
atleast a dozen different makes of clectrical machinery, most
of which are manufactured in Canada, -at least mine different
steam engines, some high, some low speed, with all their vari-
cties of simple, cross and tandem compound, triple expansion;;
while the choice offered in switches, lamps, sockets, motors
brushes, wires, ctc., is large.  The details of destgn or construc-
tion on which the rival makes base their claims for absolute
supeniority, are, of course, just as numerous as the rival makes
themselves. One well-known and excellent maker says that
cvery other known make is simply and perfectly wrong in mic-
chaunical and clectrical design combined, while his own, by a
pecubar arrangement of armature and field magnets, attains that
measure of perfection that is permitted to merc mortals,  Another
over-compounds his ficlds, and “begs to draw your carnest at-
tention to the fact™ that thereby the regulation of voltage is ren-
dered antomauc and perfect; a third says that instead of com-
pounding his a/fernator fields, he takes a rectified portion of the
alternating current, and therewith compounds his exesZer, attain.
ing the same regulation with a great deal less wire; while a
fourth asks you scornfully what you want with *automatic” regu-
lation anyway? Give hun a smart, live dynamo tender, who
will mind bis business, and that's a great deal better and more
relsable than any automatic 1cgulation: so he doesn't compound
at all, and sneers at those who do. And then a new-comer
laughs at them all, because they revolve their armature through
a stationary field, whereas he has struck out a line for himnself,
and does the opposite, claming as an advantage the easc al re-
placing avmature cails, and the fact that he has no moving wire.
It is impossible to more than enumerate such varieties, as sur-
face wonnd versus ironclad armmatures; disk versus drum versus
gramme ring windings; cast iron versus wrought iron versus
steel, for pole-pieces; carbon versus copper for brushes, ctc., ad
infinitur. And sumlarly with steam engines and bailers.
Everyone of these rival makes wants a purchaser’s order, and
will go yreat lengths to get it.  The first object, of course, is to
impress him with the clear value of one particular machine, and
1o run down all others; so the agent talks about magnetic cir-
cuits, and freedom from hystetesis and wasteful eddy currents;
will touch lightly on the wmechanical design, and fill the un-
fortunate purchaser fill of technical phrases; and will, discreetly,
appeal to him as judge on these maiters, as to whether it is not
so! How many of the non.professional public are able to say
whether it really is, oris not so? The public, as a rwle, has
enough 10 do 1o keep itself posted on maiters connected with its
own bt siness, and if it could once be brought to sce that an
clectrical machine is  ,ta mere question of iron, and copper, and
day labot, it would probably begin to think that electricity is best
managed by clectricians, and that a businese man, shrewd and
intelligent though hic be, 1s not and cannot be final judge of the
comparative merits of machines, that inust not only conform to
mechamcal prnciples, which after all are faiily obvious, butalso
to magnctic and clectrical p.nciples, which certainly cannot be
comsidered abvious.  The distinct points in an clectrical ma-
chine, wheremw it differs  fram those of all other makes, are of
course claimed as unprovements, and the object of all improve-
ments is to save money.  Take, for example, two rival methods
of compounding--that one that puts a rectified serics current
round the altemator fickds, and that one thit takes the same
rectified senes curreat, but puts 1t round the exciter ficld instead.
«The writer has no intention of campanng the two methods, but
takes them only as anallustration.)  Ench ane claims superiority.
One would require probably more copper than the other, while
the other would take a beavier exciter than the one.  The point
of the respective costs of the two machines is soon scttled, and
will be obvians to anvone: but is any non-professional person
capable of saying whether the mcthods are equally efficient?
and if they are not, whieh s the better of the two?  The maker
who cotnpounds s ficlds  will, naturally, say that the other is
no pood; the other will return the compliment, and the business
man who knows nothing whatever about the matter is lIeft to
judie between them.  Or again, one manufacturer uses Swedish
won an s castings: another uses Amenican.  The first claims
supenionty an account of the benter magnene qualities of his
matenal.  How does the purcho=+r know whether that 1s a valid
<laam®*  He has anly ot the manufacturer’s word for o, and a

manufacturer can hardly be considered a disinterested person,
where he has a sale to make. Once again, a manufacturer
makes 3 sale on a guarantee of such and such efficicncy. How
does the purchaser know whether this guarantee is made good?
The manufactuser makes a test himself, and says it is all right,
Of cours= he says so. But ought that to be sufficient for the
man who ihas to pay the money? 1t seems hard to improve on
the plan followed by waterworks companies, or railway com-
panies, and other parties requiring machinery, These engage
the services of a competent engineer, to whom are referred all
practical questions, his duty being to act as the technical ad-
viser of those unacquainted with engineering matters, and the
results are what might be expected.  Waterworks are as a rule
much better arranged and operated than electric light and power
plants, for the simple reason that professional knowledge and
expetience is admitted to be necessary for a hydraulic engineer;
whereas, apparently, any farm hand or master carpenter is suffi-
ciently equipped by nature to tackle the most difticult electrical
problems.

LOOKS LIKE AN ELECTRIC RAILWAY COMBINE.

T bill to incorporate the International Radial Railway Co,
now before parliament, will bear careful scrntiny -and watching
by everyone desirous of seeing a healthful development in elec-
tric railways. Some very estimable citizens, principally from
Hamilton, appear as charter members of the Company, These
arc Messrs. Alexande” Burns, Alexander McKay, M. P, john
Hoodless, James Edmund O'Reilly, Thomas Miller, F. A. Car-
penter, M. P, Peter D. Crerar, Thomas Ramsay, William N.
Myles, R. H. McKay, Arthur H. McKeown and James Frank
Smith, of Hamilton ; Thomas Bain, M. P, of Dundas; William
Aundrews, of Guelph, and E. J. Powell, of London.

An array of good names, it so happens, is not always a guar-
antee of the character and 1eal purpose of a project. The
names of not a few good business men are identified with the
International Radial Railway Co. There are several members
of parhament, and there is not wanting a lawyer or two. But
let no one be carried off in any project of the kind simply by
the names of those high in church courts, business circles, or
the bar.

‘The business men of Canada know something of the power of
railway corporations, and especially after the smaller roads had
been brought under the contiol of one or other of the two large
railuays of this country. With competition crowded out they
know how difficult it is to secure freight rates or other conces-
sions that would be helpful to their business, and to the general
business, very often, of the whole country. The railway pool,
and the joint circular that is an important document 1 the
offices of the Canadian Pacific and Grand Trunk Railways, can
bardly be forgotten by business men, and must cavse them 1p
think twice when any movement is made to tic up theirinterests
by a possible combine.

Let us look at some of the terms of the proposed bill. Tt does
not limit the motive power to clectricity, but it is very plain, as
onc studics the measure, that it owes its suggestion to the rapid
development of slectric power for milway propulsion, and es-
pecially of recent years in the apening of short eleciric lines in
different p- s of the country, proving of inestimable value to
the publc.

The lincs of the International Radial Railway Co. will have
their start in Hamilton. It is proposed to construct a lince 1o
Watcrloo, passing through Galt, Preston and Berlin, with a
branch to Guelph.  Another line will canacct Hamilton and
Font Eric, passing through Wentworth, Lincoln and Welland,
with a branch through Dunnville to Lake Ene, tenninatng at
or near the mouth of the Grand River. A third line will connect
Hamilton and St. Mary's, passing through Brantford and Wood.
stock, with a branch to Fort Burwell. Expropriation powers
exceeding those provided by the milway act are applied for.
The bill empowners the company to bond the road to the extent
of $20,000 per mile of single line, and $6,000 per mile additional
for double tzack. Authority is also asked to leasce the milway
to the Canadian Pacific, the Canada Southern or the New York
Central Railway Co., and to acquire the franchise and properties
of the Hamilton and Dundas Strect Railway, the Galt, Preston
and Hespeler Street Railway Co., and the Beilin & Waterloo
Street Rulway Co. It is proposed that the company shall be
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given power to enter upon public highways with the consent of
the municipal anthontizs, for the purpose of constiucting u tele-
graph and telephone system.

‘The scheme is a big one, and calls for a large outlay of capi-
il That the projectors are likely to use their own means to
carry through the andertaking was seriously questioned by Mr,
Sutherland when the bill was before the wmilway committee
of the House. He said: *“They appear to be procuring the
charter simply to secure the territary covered by it.” Were it
canied) out in its entirety it would mean that every electric rail
way of importance i Western Ontario would pass into the
hands of the proposed company. Not one of these would con-
tinue to be an indepeadent corporation. New lines would be
constructed tending to serve as usefsl extensions; and this
wuch done the ditectors would then have power to hand this
wost valuable franchise over to the Canadian Pacific, the Cana-
da Southern, or the New York Central Raibway.

Have the people of this country, and especiaily Oatario, for-
gotten the cfforts put forth some years ago to secure local rail-
way accommodation for their different towns and municipalities ?
Some will have a hively recollection of the days of bonusing and
the flattering speeches of the bonus-hunter, as he travelled from
school-house to school-house and grew cloquent over the benefits
that were to accrue to the country by the construction of these
local and short-line railways. \Where are these railways to-day 2
What is the position of the towns that were to becane important
railway centres, with warkshops and many other privileges
granted 1o them? Every one of these short-line railways has
been gobbled up either by the Grand Trunk or the Canadian
Pacific, and individuals and mumcipalities are groaning under
the heavy interest and taxes contracted for at the time.

‘The building of short-line electrc railways is one of the hope-
ful omens of the present day, furnishing a mediwn of communi-
cation where railway accommodation is unknown or very im-
perfect.  To what extent these undertakings should be pushed
and on what lines, has been discussed in this journal before,and
we have not hesitated to speak words of caution where these
seemed to be required. But anything we have said will not
alter the fact that if there is to be a development in clectric
railway building it must come through independent eflort. No
doubt the steam railways see the competition that will moet
them from the clectric railways of the future. Beitso. How
disastrous would be the result if parliament should sanction any
measure that would tend to placing the present electric milways
and the many possible, and in some cases, planned roads of the
future, in the hands of any onc Lirge corporation.

Everyonc intetested in clectrical enterprises and desirous of
secing this new force attain the high commercial purpose and
place that it is designed to do, will see at a glance how any-
thing in the shape of a combine would thwart this cad. We
write as among those vitally interested in the progress of the
clectrical industry.  We can wnite with cqual force as citizens
anxious for the best interests of the country, profiting by the ex-
perience of the past and the conditions of the preseat, when en.
tering 2 vigoraus protest against any scheme such as that indi-
cated ‘n the bill of the Intcrnational Radial Railway Co.

From whatever standpoint the scheme is viewed, the nerve of
the promoters is temarkable. 1t is not shown that the public
will be in any way benefited by the extraordinary privileges
asked for in this bill.  On the contrary every clause points in an
opposite  dircction.  And then, having  secured about all
the rights that it wouald scem possible to conceive of by the mast
wide-a-wake milway promoter, the company have the gall 10
ask that they be pennitted to “convey or lease o the Canadian
Pacific, or other company, in whole or in parn, any or all rights
acquired under the act.  QOr failing 1o convey or lease that they
may amalgamate with any such company.  What was the Rail-
way Committee doing when they allowed this bill wo pass safely
through their hands? 1t 1< now plainly the duty of parliament
to sce that the measure is nat further advanced, and allowed 10
become law.

The Dundas Tclephone Co.. have completed thor imes from Remp.
ville to Chasterwille, The company has also 100 nules of poles scady for
winng connecting the willages of Momisburg, South Intan, South Finch,
Avamore, Monklands, Meicalf, Moorewnod, Varnon, Duncanwlle, and Ken.
more.

THE ONLOOKER.

AFTER the very successful experiment made in Boston ou the
Nantasket branch of the New York, New Haven and Hartford
Railway ou the 21st June, where an electiic locomative reichedd
a speed of 8o miles an hour, the question is being asked with 1e-
newed force, are steam roads doomed? An electric locomative
built to haul Baltimore and Qhio trains through the tunnel in Bal-
timore, made its first run on the 3oth ult,, and the trind there proved
so camplete a success, that it is anticipated the locomotive is likely
to go into pernmancent service from that day on.  The Boston ex-
periment was critically watched by the officials and attachees of
the road.  The work of changing the mative power of the road
from steam 1o clectricity was done under the direction of Col.
H. Helt, formerly president of the Bridgeport “Traction Co., but
who recently was engaged by the consolidated road to superin-
tend their electric work.  The engines are of the Green-Colis
huild, and especially designed for the work they are wiven to do.
Fhe shaft is 18 inches and the fly wheel, which weighs 04,000
pounds, is 18 feet in dizmeter.  “The condensers are so piped that
the engines can work with or without them.  They are arranged
to regulate from no load to a maximum of 1,420 horse power. They
can also be stopped by simply pressing one of several  buttons,
The two generators especiatly built for the line, runat a speed
of 110 revolutions a minute and are guaranteed to develop 1,500
horse power cach.  The armatures, instead of being built up of
wire, are made of copper disks, each insulated from the other
The generatars are 10 feet high and the armatures 8 feet in
diameter.  The switchboard is arranged with 1wo main genera.
tor pancls. The voltage is 700 volts.  Save for asingle feature,
it is said, thete is not the slightest rescmblance to the stean loco-
motive. That feature is the cowcatcher at both ends of the laca.
metive cars. 1t is situated underneath the platforms instead of
projecting beyond the body of the locomotive as with the stcam
locomotive. The wheels are about the size of the largest wheels
used on steam cars. But the axles are considerably heavier towith-
stand the strain of the clectric gearing. The Nantasket Beach
Branch was chosea for the experiment for the reason that within
its limits are concentrated most of the difficult prablems which
will have to be met.  The curves are many and sharp, and the
grade steep. Mr. John Patterson, of Hamilton, who is onc of the
projectors of the Niagara, Hamiltan and Pacific Railway Co., who
have within the past ten days secured a bill of incorporation
from the Housc of Commons, has been to the States investigat-
ing the experiinent spoken of, with the view of applying electric
power to anticipated extensions of this road.  To the Onlooker
he said, as far as one can judge, the Boston experiment has been
a complete success, and centainly if time proved the lasting
character of the experiment it must go a long way o cause elec-
tricity to supplant steam for railway purposes.

CONCERNING FIRES.

1T is very generally argued, that when a boiler:s being heavily
worked, a thick fire is absolutely necessary, but from some ex-
periments lately made, the apinion appears to be an crroncous
onc. As ta the cconomy of the two, some maintain that heavy
fives give the most cconomical results 5 but this, also, is question:
able. Valuable information an the subject has recently been
brought out by the results of two evaporative tests, says the
Mechanical World.  They were made on a 72.inch return twbu-
lar bailer, having 1,000 3!4-inch tubes, 17 feet in length. The
heating surface amounted to 1,632 square feet, and the grate
surface to 36 square fcet, the ratio of the two being 43.6t0 1.
On the thick fire test, the depth of the coal on the grate varied
from cight 1o twenty inchies, being heaviest at the rear end, and
lightest s tht front end.  On the thin firc test, the depth was
mamntained unifonnly at about six inches. The diffetence in
the results, as appears from the figures given, mdicates an in-
creased ceaporation, duc to thin fires amonnting to 13.6 per
cent.

The annmal meeting of the Canadian Electnie Laght Co, was hekhin Mon.
treal recently, at which the following ditectors were re- fected - Mesuc R,
Mclennan, Toronto, Adelphe Daus. Heney Hogan, Roberz Bulendike,
Johin D Mclaennan, Cleveland, O,; C. C, Clagpettand ¥ X, Melennan,
At sulsequent mecting of the directors, Me R, Mclennan was clectet
president, My, Dans, viceprendent, and Mr. ¥, & Melennan, secretary.
treasuser.
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THE TIME SYSTEM OF THE TORONTO ELECTRIC
LIGHT cCo.

THE accompanyiog illustrations and particulars will serve to
explain the above system, of which brief mention was made in
the ELECIRICAL NEws for Junc:

‘T'he object of the mvention is to devise an clectric time indi-
cator which will accarately indicate tine at one or more distant
stanons synchronously with a master clock at the central station,
an | 1t consists essentially of a distant station clock mechanism
responsive only to currents of alternately changed polanty ; a
transtntter in cirenit with the distant station clock and adapted
when sct m motion to change repularly the direction of the cur.
1ents veceived from a dyniumo or other source of current ; a
master clock i circmt with a device controlling the transmitter
and adapted 1o make and break the circuit at regular pre-deter-
mmed mtesvals, and thus start and stop the transmitter, the cur.
rent w the master clock aircuit being generated by a battery or
source of current of low potentutl substantially, as hercinafter
more particularly described.

Figuge 1 15 a skeleton view, showing the general armngement
of the apputus.  Figure 2 is

]

clock circuit will draw down the armature and leave the commu.
tator, O, free 10 revolve, till the other arm, T, comes in contact
with the armature, U, which has been returned to its normal

position on the ussation of the current by the weighted tail, X.
The commutator, O, 1s constructed of non-conducting ma.
terial and is provided at each ¢nd with metal rings, a-b. ¢ and
d are metal seclions, connected respectively with the rings, a-b,
Lut insulated from one another. ¢ and f are metal sections, ar-
ranged diametncally opposite to the sections ¢ and d, insulated
from one another, but connected respectively by the wites, g and b,
to the sections, b and a.  Bearing on the rings, a and b, are the
brashes, i and j, provided with weighted tails and pivoted in the
usual manner on the brush standards, k and I, to which are con-
nected respectively the wires, M and N, from the dynamo,
M are a series of biushes pivoted on the brush standard,
n. The ends of these brushes are in position to make con-
tct with the sections, ¢ and e, when the commutator re-
volves. o are a series of brushes pivoted on the brush standard,
p. The ends of these brushes are in position to make contact
with the sections, d and f; when the commutator revolves,
‘These brush standards are

a  perspective detail of the e connected respectively with
tmnsu?ucr. ) = . the lfnc wires, Hand L, of
In Figure 1, A is the master i A C the line circuit. When the
clock arranged in circuit with - \_, A K " D e commutator is in the position
transtutter controlling electro- B -4 - |, — shown in Fig. 2, no currcnt
magnet, B, and the battery, C -5 ) will flow through the line
One wire, 1), of the circuit is L circuit, but when the commu-
always in contact with the te- tator is released by the ener-
volving disk, I, connected to Val wizing, of the electro-magnet,
the i arhor of the master B, the sections, ¢ and f, of
clock, \. The other wire, F, the commutator will come in
of the circuit is connected to contact with the brushes, m
oue end of the platinum spring, and o, and a current will then
G, the other end of which lics flow through the wire, M,
in the path of the two projec- standard, 1, brush, j, ring,
tions shown on the disk, E. 5 b, wire, h, commutator scc-
As this disk revolves once a ' tion, ¢, brushes, m, standard,
minute, the circuitis made and Ve n, line wire, L, distant clock,
broken regularly cvery half Oo— K, line wire, H, standard, P,
winute, r__FE——-L-——— brushes, o, commutator sec-
In the main circuit are ar- Jg - < _ﬁon, f, wire, g, ring, 3, brush,
ranged the dynamo or other E / i, standard, k, and wire, n.
sowice of current, 1, the trans- When the scctions, ¢ and
mitter, J, and the distant AL - N f, have passed from under-

clock, K. In thismain circuit,
H and 1. are wires of the line
circuit, and M and N the wires
of the dyaame circuit.  The
mechanismof the distant clock,
K, is only responsive to cur-
reats of alternately changed
polanyy, and the transmitter is
so armanged that cach tine it
is setin operation by the master clock, the polarity of the cur-
rent tlowiny to the distant clock 1s reversed, and the mechanism
of the clock thus put in opemtion.

In Fig. 2, the construction of the transmitter, J, and the
transtter controlling electro-magnet, RB,is shown in detail. O
15 4 commuttor suitably journalled and P a drum, areund which
1s wound the cord or wire, €, which is fastencd thereto and also
connected 1o a clock weght, not shown in the drawings. The
commutator and the Jdrum aie connected by the gearning, R-R-R,
as shown, so that a rotary motion will be given 1o the commuta-
tor when itas set fice by the master clock.  Sisafly, connected
1o a shaft, gearcd 1o the other end of the commutator, as shown
n the drawing.  Suitable provisions for winding the drum are
also made, but as thes s an ordinary clock-work train, funher
detailed descnption s unnecessary.  T-T ate amms connected
to the near ead of the spindle of the commutator, O, and which
cogage altemmately with the ead of the amiature, U, of the clec-
tra-magnct, B This anmature 1s pivoted at V', and is provided
with a werghted tal, X, as shown, to normally retan ats point
m a posibion to engage with onc of the arms, T An adjustable
stop, W, 15 connected to the frame of the transmitter, T, so as
to hinut the upwand motion of the ammature. Thus the trans-
mission of a curtent through the wires, D wnd F, of the master

=

TiME SvaTEM, ToronNTO ELncTric Licnt Co.—Fig. 1.

neath the brushes, m and o,
the other arm, T, on the end
of the commutator spindle
has come in contact with the
end of the armature, U, and
the commutator becomes
stationary, The neatimethe
electio-magnet, B, 1s ener-

. gised and the commutatar re-
leased, commutator sections, ¢ and d, come into contact with the
brushes, m and o, and the course of the current is then through
the wire, M, standard, ], brush j, ring, b, commutator scction, d,
brushes, o, standard, P, wire, H, distant clock, K, line wire, 1.,
standard, n, brushes, m, commutator section, ¢, ring, a. brush, i,
standard, k, and wire, N.  The commutator is again stopped as
before, when the commutator sections, ¢ and d, have passed
from underncath the brushes, m and o. It will thus be scen
that the revolution of the commutator sends cutients o falternat-
ing polarity to the distant clock, K, which is made 1o respond
only when receiving such currents.

The construction of the mechanism of this clock will be readily
understood. q is a polarized steel ammature connected to a
spindle, v, journalled on the frame, s, in a vertical position, in a
manner similar to the balance wheel of a comimon clock, tisa
worm formed on the spindle, 5, which engages with the worm
wheel, u, on the arbor, v, journalled as illusttated. wand x are
the hands of the clock which are driven from this atbor in a
similar manner to that in every-duay usc in ordinary watches and
clocks, and which will be readily understood by onc conversant
with such mauars.

From this construction it follows that the revolution of the
armature, q, will impart the proper motion 10 the hands, w and
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x. a'isan electro-magnet suitably sapported on the frawme, s,
with its poles, ', m close proaimity to the arcular armature, ¢
The wires, 1 and L, of the line circuit are connected to this
clectroamagnet, as shown, so that when a current passes through
them, the electro-magnet is energized and its poles atiract the
poles of the armature, q, having an opposite polarization. It is
cvident that as long as the current flows through the electro-
magnet, a, in the same direction, no further inotion of the arma-
ture, q, is possible, but when a current is sent through it in a re-
verse direction, the polarization of the electro-magnet is changed
and, as before, opposite poles of the armature, q, are attracted,
and another half revolution of the armature takes place. ¢'isa
spring conncected, as shown, to the fiawie, s, with its lower end
lying in the path of the cross-bar of the armature, q, S0 asto
permit of its motion in ane direction only,

‘The features which the inventor considers particularly import.
ant are—First, placing the master clock in an auxiliary circunit
so that its office is merely to sct in operation a transmitter con-
trolling the flow of current in the main circuit. This enables
the use of a current aof very low patential in the austliary circuit,
so that no trouble can occur through the carbonizing of the con-
tacts on the master clock, and as these contacts may be made
very light, no disturbance of the time-keeping quahties of the

THE WORKING SURFACE OF A PULLEY,

11 has taken considerable time to settle the question in regard
to behts made of leather, as 10 which side should run neat to
the shaft wheels, if, indeed, it has been settled, for even now it
15 rehashed occasionally by saw mill men, etc., siays an exchange.
It is always a pleasure to see the best side of a belt stand ont
whenever a new belt is to be set in motion, and good looks go o
long way on all such occasiuns.

In spite of all tests that have been made on leather belting,
nothing has ever been said of the exira cling that the flesh
gets by being easily squeezed into every depression on the fuce
of the pulley, which the grain side has a tendency to bridge
over, ‘This scems to follow the law of friction where the par-
ticles of one material interlock themselves with those of another.
Pulleys covered with leather and wheels made of hardwood
of all kinds have given much greater driving power from the
same grasp of belt than the handsomely polished metal pulleys
have done, though this Jatter class of wheels has all the advan.
tages that are 10 be derived from atmospherical influences.

Rut the fine inmperfections on the true surfiace, which e the
1ea) gear teeth of friction, are not there in the abundance found
in the material that is niore closely allicd with the belting itself.

Zverything would scem to indicate that a driving wheel s fin-

Time SvsTeM. Tokosto ELkcrric Licnt Co.—§i6. 2.

clock can occur, such as might happen with the stronger and
heavier contacts required, if the high potential current in the
linc circuit also passed through the master clock.

If, by the collection of dust on the contact points or by vibri-
tion of the contact spring, a double contact takes place n the
waster clock, no trouble is caused, as the first contact has coner-
yized the uansmitter controlling clectro-magnet, and relersed
commutator, and the second contact produces only 2 vibration
of the armature of the clectro-magnet, which will not in the
slightest affect the transmitter.

The second point is the alternate reversal of the currents in
the main circuit.  If two contucts are made on the same scctions
of the commutator through dust or in any other way, the first
comact alonre will operate the distant clock, the sccond contact
producing a current in the same direction, which, as already
described, is not cempetent to produce any effect, as the current
must be reversed befoic a further revolution of the armature in
thedistant clock can take place.

In practice, the wires, H aad 1, leading from the transmitter
would be connected to a switch-bonid, suitably arranged so that
the current from the wransmitter can be distributed to any de-
sired number of circuits of preferably about fifty clocks to the
circuit, A single wire might in many cases be sufficient for the
distant clock station, as suitable ground connections might be
substituted for the return wire.

ishied in the wrong direction when a covering of leather adds
so much to its driving capacity.

The tceth of gear wheels are not cut lengthwise, and this
gives all the hold that ts strength will allow to the turn of a
pulley, with the finishing cut taken crosswise and gronnd on 2
polishing wheel, herringbone fashion. This may not be appre-
ciated in the machine shop, but the object to be obtained is the
very one that a draw file is used for, namcly, to pitch the
minute grooves found on every surface in the right dircction.

The carporation of Collingwood have closed a contract for a 1,000 light
alteraxtor and a 130 h.p slow speed cagine, the clectrical past of the woek
roing to the Canathan General Eleaine Co., lad., and the steam plant to
the John Abel Co., of Toronto.

Ar establishment has for <ome time been w operation at Pabram,
Austna, where tests of fucl are carnied out on a sufficiently large scale to
enable the heating cfficicncy of any kind ot fucl to be pracucally determmned.
In carrying vut this process 1en tons of the fuel 10 be tested are divided
into two lots ol five tons cach, A separate and distinet trial hewng made of
each lot, the resultce obtaned being checked one agamnst the other. “Lhe
tests, which are carnied on day and night continuously, are made on a auld
steel boiler; the geateis of thestepped type, with a total surface of 236
square feel, the heating sutface of the boiler 15 623 square feel, and thar
of the feed water heaters 336 squate fect ; the chimney stack is 106 fect igh,
the tnside diameter at the bottom being 3.6 fi., and that atthe top2 1. 6
in., there being good dmught for the botler.  Speaal careis rrqmisite that
the boilers and accessories be thoroughly cleancd out after cach test.
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INSPECTION OF ELECTRIC LIGHT IN CANADA.

As most of our readers are no doubt aware, an Act has been
passed by the Dominion Parliament providing for theinspection
of electric light, and provision 1s now made for the inspection of
clectric light and current the same as for gas. The organiza.
tion has recently been completed by Mr. O, thgman, of the In-
land Revenue Department, Ottawa, who is sawd to have framed
it on the lines of the greatest possible economy in connection
with the gas inspection departient.  Below is given a list of the
staff, together with the inland revenue divisions over which each
inspector has charge @

John Williams, London— Injand Revenue Divisions of London,
Windsor and Suatford,

1. McPhie, Hamiiton-~1nland Revenue Divisions of Hamil
ton, Brantford and St. Catharines.

J. K. Johnstone, Toronto--Inland Revenue Divisions of To-
ronto, Guelph and Owen Sound,

W Johnson, Belleville—Inland Revenue Divisions of Belle-
ville, Kingston, Prescott, Cornwall and Peterborough,

H. G. Roche, Ottawa--Inland Revenue Divisions of Ottawa
and Penb.

A. Aubin, Montreal —Inliand Revenue Divisions of Montreal,
Three Rivers, Terreboune and jolictte.

M. Levasseut, Quebec—Inlind Revenue Division of Quebec.

A. F. Simpson, Sherbroake— Inlind Revenue Ihvisions of
Sherbrooke, St. Hvacinthe, $t. Johins and Sorel.

A. Rowan, St. John, N, B.—Inland Revenue Divisions of St.
John and Chatham,

A. Mliler, Halifax, N. S. --Inland Revenue Divisions of Hali.
fax, Yarmouth, Pictou, Cape Breton, Charlottetown, Prince Ed-
ward Island.

‘The act provides for the testing of incandescent lamps for
candle-power, and a sample of each style of lamp furnished to
customers must be passed by the inspector.  Far the testing of
meters a scale of prices varying from 75 cents to $3.50 for each
test has been arranged, the test to be made once every five
years, the cost to be paid by the company ; but should the com-
pany or consumer desire a test aftener than provided by the act,
the fec must be paid by the party at fault.

QUESTIONS AND ANSWERS

“Fireman™ writes :  In handling an awtomatic cut-oft Wheel-
ock condensing engine, should the throttle valve be panly
closed or open, accordiny as there is full load ot only part load
on? Isit in the interest of economy or otherwise to run an
automatic cut-off cugine with partly closed throttle? The en-
gine 1 question has a fair load to carry.

ANSWER.- - With an automatic engine the thiottle valve should
always be left full open, no matter how small the actual load at
the moment mnay be. It is not in the interest of cconomy or any-
thing else to try and contral the engine by the throttle valve, as
the object of the automatic valve is to make this unnecessary,
as the very name * Automatic ” indicates.

Py e g ey gpeg=

PERSONAL.

Mr. Wan, McKennie, President of the Toronto Sirect Railway Co., is at
presenton a visit to England,

Mr. R. Q. Ring, son of Mr. R, W, Kang, of Georgetown, Ont, a student
in clectncity at McGill University, was recently awarded the gold medal
amd a two years’ «cholarstup,

Mr [ohnSiarr, one of the lexding mien in the trade in Canalda, was in
New York last week. My Siarr sold the first 1.1, apparatus in France,
and is now a general dealer in supphies at Halifax, —Electricity, N, Y.

At 8¢, Gregory's church, Montreal, Miss Gertrude Sise, second daughter
of Mr. C, 8 Sise, Vicr-iesident of the Bell Telephone Co,, was recemily
marnad 10 Mr, FEinest Nash, son of the late Captan Nash, of Ottawa.

‘The mamage 1s announced of Mr. Stephen 1. Coles, associate cditor of
the Electrical Review, and Miss Sathe E, Ficld, of New York City.  The
happy couple enjayet a fastaight’s tnp to the Thousand Islands and Mon-
treal.  Qur congratnlatons are extended to Mr. and Mrs. Coles,

PUBLICATIONS.

The .mtial number of the Electrical Journal, to be published monthly by
Gea P Lowe, at Nan Francisco, has reached our table, It bears evidence
of carcful and eflicient editing and management, and will we trust meet the
expectations of the publishers.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note. —Secretaries of the various Assaciations are sequested 1o forwand tu us matter
for publication in this Departinent not later than the 20th of cach month.

TORONTO ASSOCIATION NO. I,

THE above Association at its last tessular immeets e elected the
following officers :—1D'res., Bro. Lewis; Vice-Pres., 8. 0. 8. Thomp-
son; Rec.-Secretary, Bro. ‘T, Eversfield (by acclaz-tion); Fin.-
Secietary, Bro. Butler; ‘T'reasurer, Bro. A. M. Wickens; Con
ductor, Bro. Mose; Doorkeeper, Bro. Slute; Co  Secretary,
Bro. Huggett; Trustees, Bros. Fowler, Phillip and Huggett.

MONTREAL ASSOCIATION NO. 1.

Montreal, No. 1 has recently elected the following officers
President, John J. York, (re-elected); First V 1ceeresident, J.
Murphy; Second Vice-President, W. Ware; Secretary, . A,
York; ‘Freasurer, Thomas Ryan, (re-elected); Financial Secre-
tary, H. Nutta), (re-elected); Corresponding Secretary, H.
‘Thompson ; Conductor, . J. Mooney, (re-clected); Doorkeeper,
W. McHalpin; Trustees, John H. Garth, George Hunt and J.

G. Robertson.
HAMILTON ASSOCIATION NO. 2.

At the regular meeting of the above Association held on the
21st June, the following officers were elected for the ensuing
term: President, E. C. Johnson; Vice-President, W. R, Cornish;
Corresponding Secretary, Wm. Norris, (acclamation); Finan-
cial Secretary, A. Nash, (acclamation); Treasurer, W. Nash,
(acclamanion); Conductor, \WWm. Jones; Doorkeeper, A. Vollick,
(acclamation); Trustees, P Statt, R. Mackie, R, C. Pettigrue.

The Corresponding Secretary reports the Association to be in
2 flounsshing condition, and much interest is taken in the meet-
ings by the members.

). F. Philtarr, of Rat Portage, was recently killed by coming in contact
with an clectric wire.

Mr. Wm, Johnsaon, of Belleville, has been appointed divisional inspector
of the district for electric light.

A brick-maker named Harry Dent, of Bracondale, was recently killed on
the ‘Yoronto and Suburban Electric Railway.

A movement is on foot for the construction of a lelegraph line from the
150 mile house to the Forks of Quesnelle, 1. C.

Foity men employed on the Springbank scction of the London Electric
Railway recently struck for an advance in wages.

Five directors of the Bell Telephone Co. have recently been cngaged in a
tour of inspection of the lines in the castern townships of Quebec.

Mr. . R. Randall has apphied to the Township Couacil of Hope (or per.
aussion to construct an electric milway on a portion of Rice Lake gravel
road.

“The Totonto Mineral Wool Manufacturing Co. has been incorporated,
with 2 capital stock of $24.000, 10 manufacture mineral woo} and boler
covenngs.

Canadian patents have recently been granted to Mr F. S, Smcead, of
Montreal, for a gas engine, and to Mr. W. . Sull, of Turonto, for an clec.
ttic motor.

Work has been commenced on the catension of the Qutremont branch of
ths Montreal Park & Island Railway. Theextension will be doublettacked
and will be three miles 1n length, cxtending from the present terminus at
Cote des Neiges to Westmount,

Mr. John A. Secly. of the firm of Beldon & Secly, New York, was recent-
Iy 10 Montreal and accompanied Mr, Cortaveau over the Montreal Park &
Istand Railway. Mr. Secly considers thete is a splendid future for clectric
railways on the Island of Mcntreal.

“The contract {or supplyieg the ties and tolley poles for the clectne wail.
way at London, Ont., has been awarded to Messis, Kernahan, Webster &
Ferguson, of that city. About 4o.000 cedar ties and 1,500 trolicy poles
be required.  The trolley poles must be not less than 30 fect in lengih,

The first transmission of clectrical power gencnted Ly the monster dyna-
mo of the Niagara Falls power house took pluce on June 28th, when power
was transmiitted to the Pitsburg Reduction Co.  The test was eminently
successful, 1t is understood the amount of power transmitted cxceeded
2000 horsc power.

Lctiers patent have been issued incorporating the Dominion Electric &
Manufacturing Co., with a capial of $50.000, and headquarters at Mon.
tteal. The applicams are: Messus. C. F. Sise, Robert McKay, Hogh
Paton, ). R. Thibaudeau, Robert Archer, C. P. Sclater and 1. B McFar.
lanc, all of Montreal.

Mr. E, S Pearson, of the Dominion Coal Co., who is also intesested in
the Halifax clectric street railway, states that all the material for the road
has been contracted for with the excepuion of the cars,  Active work on the
construction will commence this month, and part ol the road will be in
operation in August. Theelectric power station will be equipped with the
atest improved machinery.
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SPARKS.

Mr. John Childerhose 15 Installing an clecteic hight plant at LEganville,
Ont,

The Kingston & Gananoque Electric Raflway Co. has obtained incorpors
' ation,
The new clectric cars for the Kingston electric mulway will seat sixty
people.
The Brantford Electric and Power Co. are offering for sale 8o honils of
$3500 each.

The Canada Paper Co. are installing an ¢jectric light plant at Wind.
sor Mills, Que.

N The large lumber aull now being erected at Whitney, Ont., will be lighted
by 300 clectric lights.

The prospect is sud to be favorable for the construction of an clestric
street milway at Barrie, Ont,

The owners of the Jeffery mine, Danville, Que., are seeking a franchise to
run electric cars from the mine to the depot.

The village of Aylmer, Que., is considering a proposition from Mr, Con-
roy to light the streets of the town by electricity.

A survey has been made of the site for the power house of the Consoli-
dated Light & Tramway Co., New Westminster, B, C,

‘The City Counci) of Quebec have accepted Mr. Beenier's proposition tocon.

struct an electric railway along the streets of that city.

The Canadian General Electric Co., of Peterboro’, have just completed
the second car for the Galt and Preston Street Ratlway.,

The Selkerk Electric Co., 1d,, Selkerk, Man., has applied for letters
patent toincrease the capital stock from $10,000 10 $25,000.

The earmings of the Toronto Street Railway for the monmh of june tast
are said to be $2.400 below that of the same month last year,

The Montreal Sireet Railway Co. will run a night service of refrigerator
cars between the cattle market, the abattoits and the meat markel.

Waork has been commenced on the extention of the Mimico Street Rail
way to Long Branch. Grading and tie laying are being procceded with,

The town of Beriin, Oant., has grmnted the Bell Telephone Co, a five
years' franchise in retarn for a free fire alamm system and three telephones.

The bilt empowering the Thousand Island Railway Co. to construct elec-
tric lines from Gananoque to Kingston and Brockville is said to have been

dropped,

Mr. George C. Robb, chiel engincer of the Boiler Inspection and Insur.
ance Co., has recently made a favorable report on the boiters in the City
Hall, Hamilton.

The electric light contract between the town of St Marys, Ont., and Mr.,
1.. 11, Reesor expires this fall, and a special mecting of the council 1 an-
nounced to discuss the making of a new contrct.

‘The long-distance telephone line beiween Toronto and Montreal is ex-
pected 10 be completed about the end of September.  The length of the
line will be about 400 wiles, which will be the tongest in Canada.

General Riley, Consul General at Ottawa, has obtained a charter on be-
half of an American syndicate to build an clectric roar about twenty miles
in length, in the proviace of Quebec, from St. Rami to Napierville,

The mtepayers of the village of Huntingdon, Que,, have granted a fran-
chise to the Stadacona Water, Light & Power Co, for the construction of an
clectric light systemn.  The work is to he comnpleted Ly November 3st next.

Al a recent mecting of the directors of the Bell “Felephone Co. of Canada,
Mr. Robert Mackay was clected vice-presideat and Mr. Charles Cassels a
director, to fill the vacancy on the Boand caused by the death of Mr, Geo.
W. Moss.

Mr. Forsyth, projestor of the Hannlton Radial Elecinic Railway, is said
to have been successful in finanang his scheme, and surverys of the line
from St, Catharines to Schaw station, onthe C. P\ R,, and to "T'oronto, have
been completed.

The Executive Committee of the Toronto City Counci) has recommena.
ed that the teader of the Toronto Electne Light Co. be accepted for light.
ing the streets for five years, from January ist, 1896, at g0} cts. per light
pec night, or $78.81) cts. per light per annum.

Herbert Cottrell, Newark, N. J., has teceived a Unito) States patent and
a Canadian patent on a telephone without clectrades, which operates on
the principle of an electrical shunt, having a path of high resistance and of
low resistance, whereby the necessary variations in the curreat may be pro.
duced.

An clectric crossing alarm, invented by Mr. Joha Phillips, has been used
by the Grand Trunk Railway at Brockwille, and is said to have given satis-
fction,  Mr. Phllsps is engaged in miaking improvements on it, which will
cause A bell to ring automaticaily from the time the train comes within g0
rods of the crossing until it has passed.

The incotporation is announced of the Niagara Falls Electric Street Rail.
way Co., the capital stock being placed ar g1235,000, The company is
composed of Messrs. Alex. Manning, Hume Blake, Z. A. Lash, and P, A,
Manning, of Toronto, and Mr. Chas, Black, of Welland. [t is proposed
10 operate an clectric street railway within the limits of Niagara Falls, and
to build works for the production and distribution of clectsicity for light,
heat and power.

Several changes have recently been made in the staff of the St John
Street Rudway,  Mr. C. Do Jones, superintendent, and Mr, A, R, Bliss,
electrician, bave retned from the setvice of the company, and Mr. 11,
Brown, electncian ot the old Gas and Elrctric Light Co., becomeselectrician
of the railway,  The oflice of superintendent has been Abotished

Mr. G, H. Campliell, mavager of the clectric street raitway at \Winni.
peg. has recently let contracts for extensive improvements to the milway
system.  Some of the machiaery has alrendy arrived, and is bedng inctalled
Ly a staff of experts.  “The power house is 1o be extended by a large addi-
tion, which will bave brick walls und Sron soof, absolutely fire proof. A
laree chimney 150 feet lugh will ilso be erected.  ‘These improvements will
cost upwittds of $60,000.

Mr. \W. M, Ryle, of Toronto, is said to be imterested in a schewme for the
construction of an {nternanional clectric milway belt line at Niagaem Falls,
Ont. “Thetrolley hine will start from the foot of Bridge strect, and extend
to the old horse car line in Drutnmondville. It will then run along Lundy's
Lane to Falls Vicw, back over the route of the old line to the Michigan
Central Railway station, thence down the Wil to "~ Canadian end of the
Suspension Beidge, Mr, Kyle states that the n, { way for the Cana-
dinn portion of the road has been secured,

Col, Lazier and his associates of the Bellevitle Traction Ca., have com.
menced active opentions in the construction of the road.  The Canadian
General Electric Co. have been awarded the contract for the cars and the
entire electrical apparatus,  The genenuting plant will consist initirlly of it
100 Kilowatt generator, and the total road will start up with three motor
cars equipped with C. G. E. Boo motors and type K comtrollers, ‘I'be
overhead construction will be of the usual typs, the Beltewille people
seeming to have for the present at any rate, abandoned the idea of utitizing
the 5. M. system, regarding which they were somewhat enthusiastic about a
year ago.

TRADE NOTES.

The J. C. McLaren Belung Co., of Montrea), bave been granted incor-
poration.

‘The Bennett & Wright Co., of Toronto, have been incorporated, to
mannfacture boilers, furnaces, ete.  The capital stock is placed at $¢8,000.

The Ambherst Boot & Stioe Mfg. Co, are building a power house and will
pntin a 4o horse power Robh-Armstrong engine and Monarch Economic
boiler.

Messrs, Ahearn & Soper, of Ottawa, represeating the Westinghouse
Canmipany, have been given the coatruct for the overhead construction of
wires, ete., for the Belleville clectric railway,

The Victoria Granite Co., of St, George, N. B., has ordered a Robb-
Armstrong automatic cngine and a Monarch cconomic boiler frum the
Robb Engincering Co., of Amherst, N. S.

‘The Golden Lode Mining Co.. of South Uniacke, N. &.. bas recently
put in a duplex compound condensing pump of the Northey pattern.  This
pump will deliver water from a vertical depth of 4oo feet,

‘The Canadian General Efectric Co. have been awarded the contract for
the entire electrical equipment of the re-organized $alifax Street Railway
system.  “The motors will be of the usual C. G. E. 800 type with type K
controllers,

The dissolution is announced of Messts, Roe & Graham, manufacturers
of water wheels, mill machinery, ete., Outawa, Ont.  Mr, Roc retires and
the business will be continued by Mz Robert Grabam, whose announce.
ment appears in our advertising pages.

Mr. R, Anderson, of Ottawa, recently placed the following motors, viz ¢
One 5 h.p. motor for the Ottawa Elzctric Plating \Works ; one 1 h.p, motor
for the Carling Brewing Co.; one § h.p. motor for O. Robert ; one 1t h.p.
motor for Hatterton Bros.: onc 1 h,p. motor for Frothermngham and Pop.
ham, stationcrs,

Algemeine Elektricitats-Gesellschaft {The General Electric Co.), Berlin,
Germany, hus recently issued 2 handsomely sllustrated catalogue, having
reference 10 the overhead trolley system for street railways, and containing
descriptions of important roads equipped by this system.,  “Fheagents for
this firm in Canada are Munderloh & Co., of Mantreal,

In conunemoration of the 4th of July, the American Electrical Works. of
Providence, R. .. of which the Eugene F. Phillips Electrical Works, Mon.
treal, is the Canadian branch. sends ont 1o its friends a miniature skyrockc(‘
in which is inclosed a smalt American flag accomy } by this
**Qur best wishes that the day tay be an enjoyable onc to you.
bt one American flag awl but one American Electrical Works.™

Last week our representative called at Mr, David Starr's comfortablc
offices in the Roand of Trade Building, Montrea), and was pleased to find
him doing a very good business as consulting cngincer and general electri-
cal contractor.  Mr. Sarr has a numher of good things on hand, and has
been quictly, for the past year, working up a very good business.  His long
connection as geacral agent of the Royal Electric Co., has made hun
conversant with the tmde all over Canada as well as the United States.  He
has a number of clients, in the way of central stations, etc., that he buys for
exclusively, and who pay hima brokerage. A visit was also paid to Mr.
Starr’s repair shop, where he is employing a number of expert armature
winders, and has a lot of work on hand, consisting of repaurs 10 generators
of different systems. His factory is specially fitted up for rewinding the
Thomson.Houston arc dynamos.

Theie is
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ELEGTRIC RAILWAY DEPARTMENT.

SPECIAL TRACK WORK FOR ELECTRIC STREET RAIL-
WAYS, ESPECIALLY REFERRING TO THE MON-
TREAL AND TOROHTO SYSTEMS. *

By B AL Stonk, MAE, AWM, Can. Soc. Gl

Srrctal. track work should be good substantial coustruction,
with the greatest care pand 1o the designing of the parts which
wear most rapidly, It is most important that track, cspecially
in the central parts of a city, should require renewal as seldom
as possible, for such renewals are very expensive, apart from the
actual cost of the new track work, as traffic is interrupted, caus-
ing great inconvenience and sometimes loss of business to the
pubhe, and generally demoralising a whole route of cars, and
sometines the greater part of the entire system.  Special work
should be made in such a manner as to cause the least possible
obstruction to vehicles, no part rising above the level of the
paving more than is avoidable ; the necessary recesses, grooves,
cte., shonid be as narrow and shallow as possible, to prevent
wheels of vehicles from catching.  Flat surfaces should have a
rough top, to prevent horses from slipping upon them, All
picces should be finished so as to faciltate the paviog, no long,
unnecessary projections Leing loft on bolts, etc. The curves
should be of as great a radius as the width of the sticets will
allow.  The sharper the curve the greater is the wear on the
track and wheels of cars, the slower the rate of motion, the more
power required to drive the cars, the more uneven the motion
and the greater liability to detailinent.

The track may be made on longitudinal stringers, on cross
ties, or directly on concrete with tie bars connecting the rails.
The old tracks of strap rail were laid on stringers, and the rail
nenerally called stringer mil.  (Figs. 1 and 2) The greater
purt of the new construction is laid on ties, and in many respecis
is sinnlar to steam track work. A combination of these two
methods, consisting  of planks laid longitudinally on cross ties,
in order to give a more even surface, has been tried, but the ie-
sults do not seem to have been so satisfactory as were expected.
1n several strects in Montreal where permanent paving has been
tnd, the r1ails have been taid directly on concrete, and bound
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together by fat tic bars with threaded ends and double nuts.
Thus, with the concrete  between the ties, and paving, makes a
very sohd bed ; however, it does not seem to have so wmuch
clasticity as track laid on ties in macadam,

The 1als used in Toranto and Montreal are “ Girder ™ rails.
Those first Lud 12id have a height of 6'¢ in. with a flange of 323
in., while those laid Jater are 6% n. high with a flange of 5
wiches 3 the web of the rl s not directly below the centre of
the head as i the “Tee ™ rmil, but nearer the gauge ling, while
a flangenay 14 inowide at the top is provided for by a4 projecting
lip. These wails average 75 1bs. per yard. “T'his type of rail
(h;,. 348 uscd on all alr'u;,hl pncccs and outside mils en curves
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in the special work ; the inside rails are made of a section very
similar 10 this, the principal difference being that the lip is much
heavier, being one inch in width at the top and rising 5-10ths in.
above the level of the head of the rail ; this provides an efficient
guard for the cars in rupning round a curve; the groove is X in,
wider than in the ordinary girder rail.  ‘This rail weighs 84 s,
peryard, (Fig 4.)  Another section (Fig. 5) is, however, com-
ing into use, and will no doubt largely replace these scctions for
special work ; it is the same as the guard rait scction, except
that the groove is filled up with solid metal to within 9-16ths in.
of the top of the head, thus providing a double bearing for the
wheels, as both flanges and treads of wheels rest on the metal,
50 that the cars pass over all points without jolting, and the wear
on the least durable parts of special work, viz., points, is greatly
diminished.  ‘This section gives a il of 89 Ibs. to the yard.
(Figs. 1 t0 6.) ‘The peculiar sections of these rails, with their
thin flanges and webs, and much thicker heads, ciyuse a variable
amount of toughness in the section; the head having reccived
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the least amount of rolting proportionally and taking the longest
time to cool, is not 50 tough as the web and flanges. Tests on
picces taken from the goard rail (Fig. 4) have given the follow-
ing results 1—

Head :—Tensile strength—064,300 1bs. per sq. in.

Elastic limit— 73 per cent. of tensile strength.

Elongation on 4 in.~-33 per cent.; reduction in area—2 per
cent., with an even and uniform whitish grav fracture, moderate-
ly finc grainced.

Web :—Tensile strength—91,250 lbs. per sq. in.

Elastic limit—73 per cent. of tensile strenath.

Elongation of 4 in.—27 per cent.; reduction in area—-20 per
cent., with a fine grained light gray fracture.

The necessity for the increase in the weight of the new mils
over the old is made apparent when it is considered that the
weight of a motor car averages about 6 tons, while the weicht of
the old horse cars averaged only about two tons, and whereas
horse cars run at the rate of about 6 miles per hour, electric cars
ficquently have.a speed of 15 miles per hour.  Tee rail (56 lbs.)
is also used lately for this work, but its use is genemlly confined
to macadamised roads in the suburbs, asits height is not suit-
able for paving purposes (unless raised on chairs), although
otherwise quite as efficient.  (Fix. 6) The girder rail being so
high admits of block paving, and by the lip on the inside pro-
vides a good edge for the pavers to work to, whilst the narrow
groove offers a very slight hindance to vehicles.

In tee mil special work, the inside rail on curves is generally
puarded by a second rail being bolted to it, the two mils being
held apart by cast iron filling picces ; the space between these
rails is afterwards filled with cement to within an inch from the
top. sa as to cause as little obstruction to traffic as possible; the
guard 1l is slightly elevated above the running rail.  Frequent-
Iy rails are used in paved strects of insufficient height 10 admit
‘'of a paving block between the ties and the bead of the il ;
when this is the case, the differcnce in height bas to be made
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up by the use of chairs ; this leads ta rather complicated jomts,

and requires a fonger time to lay than the method of direct

spiking 0 the ties, .
MAN DIVISIONS OF SITCLAL WoRK,

Special work may be divided into four classes considered
with respect to its use and position when in place, viz: Intet-
sectious, passing sidings, crossovers and turnouats, and miscel-
l'ineous combinations,

I. INUERSFCTIONS, - By the term imersection is meant the
special work placed at the mtaisection of two or more streets,
and may assume an almost endless vaiiety of farms as regards
number and direction of curves and the alignment of the main
tracks. “The wok must be 50 constructed as o guide the cars
in whatever direction required, withom any other external as-
sistance than the moving of the tongues in the switches by the
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begins near the back of the switch, as shown in Fig. a8, I e
cars always wun to the right s in Montreal and ‘Toronto) the
switch is made left hand, i. e, the p. c. of the curve turning to
ta the left is in front of the . <. of the curve wrning to the tight
by the length of the switch (approsimately); thus a car ap-
proaching the siding travels striight along on the tangent past
the point of the switch, aud is then curved out of its path to the
side by the curve in the rail behind, and when leaving the sig-
iny rums over the curve of the switch ; this is the bost anange-
ment for such sidings, us it is the simplest, most durable, and
causces least delay to the cas,

In the thrown-over siding (Iig. 17) one track is continued
straight through, winlst the other is thrown over to one side of
it ; this is suitable for single track lines on a side street, or in
pliaces where the track is on one side of the street. I cirs are
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motor men ; the cars must tide as smoothly as possible, i. ¢,
there should be no jolting ; in places where a groove is to be
crossed that would cause the car to run unevenly, the floor
should be raised so as to give a bearing on which the flanges
may run.  On double track lines the distance between tracks is
usually from four to five feet, but in order that cars inay pass
one another on the curves, and not be obliged 12 wait at the
cnds, this distance is increased to about seven or eight feet to
provide ample clearance; this extra width is abtained by striking
the curves from different centres, i. e., the curves are not concen-
tric. The practice 1n Montreal and Toronto has generally been
to make the inner and outer curves of the same radius when the
apex angle has been nearly 9o’, but when the angle varies
greatly fiom a right angle, the outer curve has generally been
made sharper than the inner when running round the obtuse
angle. When the centre line of street changes direction, or has
a “jog” at the intersection, necessitating a plain or reverse
curvcon the through tracks, the complications increase very
rapidly.

2. PassING Sipinas.—These are used on single track lines
when cars run in both directions ; they may be divided into two
classes, viz,, diamond and thrown-over sidings.

In the diamond siding (Fig. 16) the track diverges likea Y at
cither end, so that the centre line hetiveen the tracks in the sid-
ings is on line with the centre line of the single 1rack ; this is
the form usnally adopted on single tracks running through nar-
row streets.  If it is desired that cars should run cither 1o the
nght or left at these points, the switches of the sulings must be
provided with movable tongues; but if the cars always run in
the same direction, they may be guided in the direction required
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to be run to either side, switches with movable tongues are
necessary ; but if the cars always keep to the same side, the
tongues must be provided with springs, or blind switches nsed.
With the latter the problem 1s not so simple as in the diamond
siding, and in order to solve it the main track has a slight re-
verse curve placed in it extending from the first of the switch
to a shont distance inside the curve cross ; by introducing this,
the general arrangement for the diamond siding  holds good.
(See Fig. 19). The radius for the curves of passing sidings in
Montreal and Toronio 1s 300 feet to inside gauge line.

3. CROSSOVERS AND TurNou1s, ~Crossovers (171, 20), some-
times called connecting tracks, are used on double tiack lines
for the purposc of transferring cars from one track to the other,
and consequently are placed at the terminations of regular
routes and at points which aremade tempoiary terminii to ac-
commodate special traffic,

Turnouts (Fig. 22) are used when a double track runs into a
single track, the centre line of the single track being on line
with the centre line of one of the tracks of the double track fine.

These crossovers and turnouts, as well as all special work,
should change the direction of the car’s motion from one line
into another with the least amount of resistance possible con-
sistent with the date given; those in Montreal and Toronto
have 735 feet radius curve and about 23 feet of tangeat, the later
varying with the distance between tracks ; this gives a cross-
over of about 6o feet between extreme ends of switches.  Crosse
overs and turnouts are said to be either left or nght hand, accord-
ing«t0 the direction in which they curve from the track, as seen
from the switch when looking towards the cross.  Fig, 20 shows
a right hand crossover. 1f a crossover of cither hand is suitable

by a movable tongue heid to the proper siac by a spring, so
that a car facing a switch is always guided to the same side,
and a cat trailing it compresses the spring, and passes on, the
tongue of the switch falling back 1o its p.oper position. (Sce
plate Fig. B.) This guiding of the car in one direction, how-
cver, may be provided for much more simply by means of a
switch without any movable part, commonly called z blind
switch.  Oue side of the switch is straight and the other curved;
the front of the switch coincides approximately with the end of
the curve of the switch, whilst the curve to the opposite side
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at a certain point of the line, one of the same hand as the side
to which the cars run should be chosen, i. ¢, right hand cross-
overs arc preferable for systems on which the cars run to the
right and left hand, or those in which the cars keep to the ef: ;
this is on account of the fact that cars running always to the
right will trail all switches of right hand crossovers and face
thosc of l:fi, so that they cannot pussibly take the wrong track
in the first case, while they may be suddenly thrown aut of thejr
course in the second, and accidents result.
In addition t6 penuanent crossovers it is always nccessary o
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have temporary ones Jduring construction, which are laid directly
on top of the paving wherever required. ‘These are so con.
structed as to be casily and quickly laid in place and readily
moved from one part of the e to another by a small gang of
men.

40 MIscrLLaNRots CommnaTioN. - Besides thewotk already
mentioned, there are several kinds of diamonds made to fill
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tatea too expensive switch, atd the difficulty is easily overcome |
by rounding the bick of the tongue and placing the pin sufficient-
ly far back.  The pin should also be placed so that the wheels do
not run over it, andl so cause it to becaome loose, and should be
so fastened tothe casting that the tongue may easily be removed
at any time.  The top of the casting on which the tongue slides
and the bottom of the tongue should be truly even, as if not, dirt
will collect between the two, and after a short time
the tongue will tilt when a car runs over it, and may
cause the tongue to throw to the opposite side, or the
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back wheel may strike the point, either of which may
be sufficient to throw the car off the tiack. Single
curved switches are those curved only on one side;
double curved switches are curved on both sides,

2. BLIND SWITCHES.—The blind switch is used in
place of the tongue switch when cars always run off the
curve at that point and never enter it. It closely
resembles the mate in general construction.  In order
that the guidance of the car facing the switch may not
altogether depend on the fact that the car will naturally
take the straight track in the direction in which itis
moving, rather than turn into the curve, a ridge is left
along the floor on the straight track which actsas a
gauge line, to make it practically impossible for the
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= car to enter the curve.
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3. MaTES.—The mate is the piece opposite the
switch, on which the wheels of one side of the car run
while the wheels on the other side are being pulled
around by the switch ; its sole use is to provide a sur-
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various requirements.  There are also special combinations for
car houses, etc. The simplest kinds of diamonds are those
used when electric lines cruss electne lines, and only require the
running rails.  \When an electric road crosses a steam road, the
steam 10ad track requires guard rails for greater safety, and the
clectric line should also be guarded either by an additional rl
or plate.
SUB-DIVISIONS,

Intersections, cross-overs, etc., are composed of several piecces,
which may be divided into the following sub-divisions, viz.:—
Tongue switches (sinigle and double curve), blind switches,
mates (single curve, double curve and combination), curve
crosses (single curve, double curve and combination), diamonds
(for electric and steam crossings), split switches, stub switches
and lengths of rail (curved and straight). (See accompanying
illustrations).

1. ToNGUE SwitcHEs.--The tongue switch is perbaps the
most important piece in any combination of special work, as it is
subjecied 10 greater and wore frequent shecks than ary other
picce, its duty bemy to change the direction of the car’s motion
from one hine to anather.  When made of girder rail, it is con-
structed of the guard mil section to ensure the perfect guidance
of the wheels,  When wmade of tee rail, a guard is formed
cither by bolting on another picce of mil, or by carrying up the
casting on the side 10 form the required guard. The switch
pencrally consists of four mmn parts, viz.:—the tongue, a cast-
g and two pmeces of rail.  The tongue is made of steel, and
should be of a substantial size, having a cross sectton near the
point, proportioned to resist violent shocks : at the same time
the point must be rather sharp to ensure the car “taking” it
evactly :of blunt, the car may mount the tonguc, and drop again,
causing a scvere jolt. I the top of the tougue rises above the
level of the head of the mil, it is sloped at both ends so as to
allow the risc and fall of the car to be unperceptible.  The pin
must be so placed as to make it impossible for a wheel to touch
the tongue bebnd the pun, and so thiow the switch before the
back wheels have reached the point.  If the tongue were made
so lang that the distance from the centre of the pin to the tongue
pomnt were greater than the wheel base of the cars (about 7 feet),
this “vouid be impessible 5 this method, however, would necessi-

face for the wheels to run upon, and has nothing to do
with the change in direction of the car’s motion. It is
made of two pieces of rail, and sometimes there 1s a
casting. One piece of rail extends over the whole
length, and is straight if for a single curve mate, and
curved if for a double curved mate ; the other piece is
shorter and always curved, the head terminating in a
point ; this point should be so designed that the gauge at the
point is quite slack, so that a wheel facing the mate may not
strike upon it. The width of the point should not be less than
15 inch, as if made sharper it will wear to this. In girder rml
the solid floor section makes the best mate, as it provides a wide
floor for the wheels to roll upon, and the depth of the floor below
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the head of the rail being less than the depth of the flange of
the wheel, it quickly wears so as to provide a double bearing for
the wheels, so that the point is passed without the wheels drop-
ping heavily upon it. 1f the mte is not made of the floor sec-
tion, but of the ordinary pirder rail as used on the straight
track, or if of tee rail construction, a steel casting is necessary

Seelicn M@
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to carry the wheels over the point from the long rail on to the
short one ; this casting is tmwore efficient if carried up on the
inside to provide a guard ; for in case of the gauge being too
slack, the tongue may have a tendency to jerk the car off the
track. This casting must project considerably inside the gauge
line of the short rail, the path of the rear wheels on a truck not
comciding with that of the front ones, but lying abont % inch
inside, as may bLe clearly scen on any woin mate.

4. CURVE CROSsES.—-Curve cross is the name given in this
work to the piece corresponding to the frog in steam railroad work;
it differs considerably from the froy, however : one, at least, of

r0a
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the rails in a curve cross is generally curved to a very sharp
curve, whilst the frog is straight on either track ; the frog has
wing rails, and a wheel crossing a frog runs from one piece of
rail across the channel on to another rail, whilst in the curve
cross a wheel generally runs the entire length of the cross on
one piece of rail, the channel for the flanges being shaped out
of the head of the ril. According as one or both rails are
curved, the cross is said to be a single or double curve cross.

5. Diamonns.—Diamonds are made in various ways, accord-
ing 10 the requirements they are to serve. A simple single tiack
diamond for the crossing of two electric lines consists of two
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main paits, each part being made of five pieces of rail, ace long
piece with four short pieces butting up against it, two on each
side ; the long vail is usually made to form part of the track on
the street having the greater amount of traffic. When an elec-
tric road crosses a steamn road, the diamond is usually all made
of tee rail, of the same section as the rail of the steam road. If
the rails of the steam road are not to be cut, the diamond is
made of three parts (Fig. E), two outside and one in-
side the steam track, the whole being so constructed s to lift
the strect car before reaching the rails of the steam tiack on to
the fianges of the wheels, and running across on them to the

other side, and then dropping gradually to the ordinary leve!
again, so that the ouly place where any jolt can accur to a cin
while crossing such a diamoud is when it crosses the channel of
the steawm track riils, notwithstanding the fact that the rails of
the steam track are not cut to the smallest extent to provide a
passage for the flanges of the street-car wheels.

6. SPLIT SWITCHES, - Spht switches are used to a compara-
tively small extent on this cliss of wark. ‘They are more
especially adapted to suburban traflic when tee il is used,
rather than crowded thovoughfares of cities.  “They are especial
Iy suitable when cars always run to the same side, when the
switch may be made to work automatically by means of a spring,
and in this way have been found very satisfactory.

7. STUR SWITCHES, —Stub switches are suitable for yard pur-
poses and sidings anly occasionally used ; they are cheap, which
isalways a point in their favor.  The use of a stand prohibits
their use in city thoroughfares.

8. LENGTHS OF Ratt..—~Rails for all special work shauld be ac-
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curately cut to the required lengths, and carefully bent to the
proper template if for wae on a curve, or accurately straightened
if required for straight track. If part of a rail is to be straight
and the remainder curved, the rail must not only agree with
straiglit edge and template for the required lengths, but it must
be tested, to determine whether the steaight part is tangent to
the curve, for if not, the piece will not fit correctly when placed
in the work of which it forims part.
THE DETERMINATION OF NECESSARY SPECIAL WORK.

Having laid down the routes of any street railway system
necessary for the accommodation of the present traffic and that
of the near future, the special work required becomes apparent.
It is most important that curves likely to be required in a few
years, but not necessary at the present, should be taid, if atall
possible, during construction, as the addition of a single curve
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to an intersection in soINc cases necessitates the reconstruction
of the greater part of the whole intersection,

SURVEYS,

A careflul survey must be made of the intersection of streets
requiring special work, and all measurements of lincs and angles
taken which are nccessary to plot with the greatest accuracy
the centre lines of the proposed tracks together with the street
and curb lines.

These measurements are plotted to a suitable scale (say 10
feet to 1 inch), and the most suitable radis for the required
curves determined, which are usually from 4o to 75 feet radius
(45 and 30 ft. are most common in Montreal and Foronta.)

‘The attempt is sometimes made to case these curves us on
steam railroad work ; but when it is remembered that the length
of most of the curves is about 8o ft., it will be seen how limited
the space ts 1 which to attempt anything of the kind ; however,
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an unprovement may be mtroduced by making the switches at
the ends of curves of a longer rades than the man part of the
cutves, such as using 7§ ft. s switches on 45 ft. radius curves;
Uns cases the curves for 10 i, at cach end and meets all practi-
cal requirements ; any further steps in this direchon would scem
to lean tawtds “hae sphitang.”

1t mighit here be mennoned that although these curves would
appear very sharp o engineers accustomed to steam  radroad
wotk, yet there s i case on record of a §o fi. radius curve on &
trestlz bemy used on a steam nlway, and opetated successfully,
the speed on it bemg from 8 to 10 males per hour.  (U.S. Mili-
tary Ranlway, Petersbug, Vi see Trans, Am. Soc. C. K, 1878.)
The Manhattan Elevated Radway in New York city has curves
of 9o ft, rads.

There should be, if possible, swicient space between the in-
side rail of the curve and the cuth stone for a vehicle to pass a
car easily 3 this, however, requires very wide streets ; if this can
not be done, the rald should be at about two feet from the curb
stone at the corner, forff at say four feet, there would not be
suflivient roem for a car and  vehicle to pass, but the attempt
night be made and an accident ensue.  The radii of the cwives
should also be determined with a view to sufficient ronm for the
switches 3 f thts is not looked 1o, special short switches may be
required, which is wot desirable.  “T'he iteresting points of the
gauge hnes should also be carefully observed, as by the slight
alteration of a radius, combination picces of complicated cons
struction and of an unendurable chariacter may often be avoided.
“Fhe adii having been fixed, the gauge lines alone may be laid
down to a large scale (say 4 feet to 1 inch), and the calculations

procceded with,
WORKING DRAWINGS,

Having completed the caleulations for an intersection, the
detil diawings for cach piece are made, and sent to the shop,
together with a prnt showing the whole interscction with the
distingushing marks of all piecces and lengths of the connecting
rails. A drawing is also made for assembling the work in the
street, showing all necessary measurements for laying out the
work, together with the position and marks of the vatious pieces.

SHOP WORK,

A Wil of the rals required and the necessitry new prints and
teferences 10 old ones having been obtained from the drawing
office, the manufacture of the work may be procecded with,
The bill of rails requmired (made out s0 as 1o give a minimum
amount of sciap) is given into the hands of the man in charge
of the rail saw, who proceeds to cat up the rails into the required
lengths, marking the length of cacd and  whether required
straight or carved upon the web. The rails next, with few
exceptions, go 1o the rail Lender, to be either curved to the re-
quuned tadws, or straightened ; they next proceed to the “marker
off,” who caurcfully matks the necessary lines for all machine
wotk required to bedone upon them; healso stamps the rails on
the end with their distinguishing marks ; the rails afterwards
pss on 10 the machines (malling machines, slotters, shapers,
planers, ete.) sutted to the work icquired ; they then go to the
fittrag: shop 1o be assembled according to the drawings.

In & tonguc switch the long raul has 1o be properly curved,
and slotted o bent for the tongue to fall into place. The
tongue is made of hammered steel, and the turned pin is shrunk
1 ; this 1 dropped nto place, and all measurements checked
before beng considered 1eudy for the track,

In the blnd switch and mate, one rail is planed so as to leave
a long notch on one side, while the other rail is planed 1o a point
whieh fits into the notch ; the two are sttongly bolted or riveted
together and sometimes timshed on a planer.

The cunve crosses have usually two pieces of riil, one of which
hias the upper part so shaped at the crossing point as to allow
the second one to drop down on the first, and fit accurately into
the place allowed for 13 while the sccond has the lower part
shaped so as 1o allow the first rul 10 pass through, the two rails
Jjomung neatly mto one another.  Great care s necessary in the
fithing to bave the angles of the itersection exactly asequived ;
m onder to obtaun the correct angle, the drawing shows the
spread at A fiaed distance, together with the deflections of the
cutves at that pant; so that this distance 1s measured along the
rauls from the mtensection point and the deflections marked
from the gauge Ine ;3 the spread is then measurad between the
pomts so mauked.

CHECKING,

When an intersection has been made, it 1s sometimes advis.
able to have it assembled as a final check before shipping ; for
this purpose a large picce of ground, as level as possible, is re-
quired, and much more than is actually occupied by the work
when in place should be available ; the tangents of the intersec-
tion should be 4id out, and a sufficient number of points fixed
to actually check the end of each curve. tHaving laid out the
ground, the picces are assembled, and any crrors observed may
be corrected ; this last step ensures the work being absolutely
correct, and is the best check on the work that can be adopted.

ASSEMRLING IN THE TRACK.

In laying an intersection, it mikes @ great deal of difference
whether the whole space required is graded at once and all
traffic stopped, or of only part of the intersection is graded, leav-
ing part undisturbed so as not to interrupt traffic.  When the
work has to be pesformed in the latter way, gieat care is neces-
sary in placing the work, so that the remaining part when laid
may fit up 1o and hne accurately with the first pant,  Ifit is
necessary to lay out a curve, it is gencrally most casily per.
forimed by tangent and chiord deflections or by ordinates from a
chord. 1o grading a corner, when an nnportant intersection 1s
to be laid, care should be eaercised in excavating.to the correct
depth and having the grading done evenly, for if the track has
to be lifted, say six inches, after being laid, it means very much
more than the same lift on ordinary track, as the weight of rail
is sometimes enormous as compared with the extent of ground
it covers ; also, if the work has been carelessly done, and pre-
sents a very uneven bed, much more time is necessary to couple
up the joints than would have been required had the grading
been properly performed. The spacing of the ties for this work
should receive more attention than is sometimes given to it, as
itis a very important matter.  The ties shonld be the very best
available, and spaced more closely than those on the straight
track.

The centre lines of tracks for both streets are accurately fixed,
and if there is no diamond, the ends of the curves must be
found ; otherwise this is not essential. If there is a diamond in
the intersection, this is luid first, bolted up and lined accurately.
‘The other pieces having been scattered about in their approxi-
mate positions, are neat drawn to place and bolted together.
‘I'he rails are then securely spiked to gauge, and lifted (if neces-
sary) to grade, when the intersection may be paved and so com-
pleted. € there is no diamond to lay, an end of a curve may be
taken as the starting point.  To lay the intersection so as to
have the through straight tracks in perfect alignment, requires
great care, as the joints are usually very close together.

Anidea of the amount of rail that may be used in a single
intersection, and the consequent amount of labour required to
make one, may be formed from the following figures, for onc
laid at the intersection of St. Lawrence, Main and St. Catherine
streets, Montieal (same as Fig. 15). It 1s built of 75 lbs,and $3
1bs. girder rail (Figs. 3and 4). It contains 2,150 feet of rail,
and has a total weight of about 26 tons.  There are 86 built up
pieces (switches, mates and curve crosses), and 78 lengths of
connecting  rails, making a total of 16 picces in the complete
intersection.  The extreme length between ends and opposite
switches is about 110 feet. “The tadius of the inside gauge lines
of all the curves is 45 feet, and the distance between tracks
varies from 4 fi. to 8 ft. 6in. This intersection, as well as all
others in Montreal and Toronto, was made by the Canada
Saitch Manufacturing Co.,, Lim., of Montreal.

Such work, when properly constructea and laid, represents a
large amount of capital, and deserves much more attention and
care than the old cast iron work ; but, unfortunately, it seems
sometimes to be treated no better.  The curves at intersections
are necessarily very sharp, and in order to diminish the amount
of power required and the wear on the rails (as well as on tires)
they require oiling at least once aday for henvy trafiic, while
the rate at which cars run over special woik should be strictly
regulated to a low speed.  The groove of the rail and the tongue
switches require to be corstantly cleared of the dirt which in-
evitably collects, and if not removed causes great inconvenience.
The life of such work may be appreciably prolonged by such
attention, and when one considers the cost of renewal and the
consequent inteiference to traffic while doing so, it will be
readily seen that it pays in the end.
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- . . SPA.RKS' _ MOONLIGHT SCHEDULE FOR JULY.
The Crossan Car Mofg, Co., of Cobonrg, ate shipping two first-class
passenger, two baggage and express cars 1o the ‘Turonto, Hanulton and Day of . T "No. of
Buffalo Railway. _“0?;“‘. Light, Extinguish. Hours.
Thie Port Dalhousie, St. Catharines and Thorold Steeet Ralway Co. have
purchased addiional equipments of the €. G, E, 800 type from the Canadian HAL HM, [IFRI
Geaeral Rlecttic Co. toeennn P 1520 AM. 350 J.10
The Lundy's Lane Eleetne Street Raulway Company has been incorpor. EERRRRE w1150 L A 1 3.0
ated, with eapatal stock of $50,000 1M $100 shares, the promoters being ., K EEREKREREY v  3Jo I
C. Symmes, J. A. Lowell, J. G. Cadham, G. R, Symmes, all of Niagara S RRRRER AL 12,30 v 3Jo %00
Falls, and H. D, Symmes, of St, Cathannes., ?, o b:"o l'l::.l?to ‘{}" Ii.::.f?? 2.00
At the present time there are over 8go clectric railways in the United 7: . No li};hl: No |i};hl: .
States, operaung vver gooo nnles of track and 23,000 cars, representing it 8 ..., No light. No light, s
capital investment of ever $400,000,000.  In 1877 the number of such roads (> PR M. S.00 P M. 10.30 2.30
amounted to only thirteen, with scarcely 100 cars. L1 FONFRNINN w 800 n 10,30 .30
Atarecent meeung of the stockholders of the St john Railway Co., of [ERRERY v S00 n fLio J.to
St. John, N. B., the following directors were elected : James Ross, Jo M, 1300000 " goo v 1130 3.Jo
Robinson, R. B, Emerson, James Manchester, | J. ‘Tucker, H, P. Timmer. :3‘ AR " S‘z \ "“ :1 ?g 3'?2
man, C. W. Weldon, . H. McLean and Willam Banhill, At a subse. "; :: 8:00 ! '"' * ;00 200
(uent meeting the directors elected James Ross, of Montreal, president . 1600, .. w  8oo " 1.00 3.00
M. Robinson, vice-president, and James Warren, sccretary and treasurer, 170euns . w800 " 1.40 3.40
Messrs, Ross, Robinson and Mclean were named as the executive of the 18 ... w800 no 230 6.30
company. 1900eens n  8.00 w330 7.30
After a series of delays caused by the inatality of the City Council to conte 20 ... " %00 n .00 8.00
to a satisfactory hasis of agreement with the London Street Railway Co, Sleveess " 5-90 n 400 3.00
for the renewal and extenston of thuir francluse, a satisfactory arrangement 33' AR " 7'20 n 400 ﬁ"o
has at last been reached, and the clectrical equupment of the road is being :3' vere n 7.30 " 4‘£ ‘s"o
rapidly proceeded with, ‘I'ie contract for the entire electrical equipment :'! Terer :: g'gg :: joo "g
has been awarded to the Canadian General Electric Co.  The motor cars, ;(’, : “ 9:00 " 4:°0 '730
25 in number, will be constructed in the same manner as thuse runming on - W 920 w  4.00 6.40 +
thie Wilson Avenue line in Cleveland, wath cross benches and sude aisle, a8 ... " 0.50 w  4.00 6.10
with doots at the centre and rear end of the car, « foothoard being pro- 20...... W 10.20 W 400 3.40
vided running the entire length of the car. This latter feature has prosed 30..... . " 11.00 w  4.00 5.00
itself of considerable value in handling heavy crowds, The motor equip- k1 U " 11.00 w400 5.00
ments for cach car witt consist of twa €. G. E. 8oo motars with type K.z
controllers, “Phe entite system is intended to be in operation in time for . Totl, 146.00

the Western Fair in September,

SITUATION WANTEG

A DPVERTISER HAS HAD SIX YEARS EX.

pericnce in management of rai) and tramway trafs
fic (passener and cotmodity) and would take charge
af this department, or sole change of new or othier clecs
1eic lines energetic and capable s age 127 vodervtands
how to work up busines: best of references both as to
ability and character.  Address Bov 24, ErneTricar
Nrws,

FALGENEINE ESLEXTRIGITATS-GESELLSCHAT

(General Rlectric Co., Bestin, Germany,)

CAFPITAL PULLY PAID U, $<.0mn0, 000

o o v o Manufacturer of .,

A. E. G. INCANDESCENT LAMPS

Bare and Insulated Wires, Rubber Goods, Blectrical Supplies
and Railway Bquipments, Instruments, Dynamos
« s+ and Motors . . . .

LoNG DISTANCE TRANSMISSION A SPRCLALEY.

MUNDERLOH & CO., -Scicaeents  MoNTREAL

OF LATEST DESIGNS

()VEREAD AT

VoA
TRADE MARK.

! Please mention the CANADIAN ELECTRICAL NEWS when corres-
... ponding with advertisers ...

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Vanations in speed de.
tected by fast running,
sensitive Governor Balls,
Gate movement instantly
set in operation by elee.
tric current. Quick and
powerful action.

L>
Weite for particulars.,
Dovare Priisorr,

ELECTRICAL DEPT. B < WM. ﬁNEDY
INCERSOLL ROCK DRILL €0. | >~ & SONS

184 St. James St.
S AL Owen Sound, Ont,




CANADIAN ELECTRICAL NEWS July, 1895

GANADIAN GENERAL ELECTRIC GO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000.00.

NEAD OFFICE:
65 FRONT STREET WEST, - - TORONTO, ONT.

BRANCH OFFICES:

1802 Notre Dame St. .  MONTREAL. l Main Street . - WINNIPES.
138 Hollis Strest . HALIFAX, Granville Street - . VANGOUVER.

Factories: Peterborough, Ont.

50 KiLowarr SET

DIRECT CONNECTED GENERATORS

For Railway and Lighting Service

—_— e MBAN —————

FEconmomy in Space
KFconomy in Power
Economy in Repairs

Sizes from 2}, to 1500 Kilowatt capacity.

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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CANADIAN GENERAL ELEGTRIC GO,

(LIMITED)

umur;r-t:zsl:DARD 9 RAI LWAY
- LIGNGING
reneras | POWER
G~ FOR MINING

The only successful systems for the long distance transmission of light and power are the

THREE-PHASE

AIND TEHHE

MONOCYCLIC

*— TSING —»

TYPE I INDUCTION MOTORS

INSULATED WIRES
—?

TRANSFURMERS
?

Weatherproof Types: F. and G.
Rubber Covered 0Oil Insulation.
Magnet Separate Iron Switch
Annunciator and .Fuse Box.
Flexible Cord Highest Efficiency
Cables

Closest Regulation

G. G. E. ALTERNATING FAN MOTOR

Efficient ¢ Compact ¢ Durable
Reasonable in Price

HIGH GRADE INGANDESGENT LAMPS

16 c. p. 25 cents each, net
24 ¢« 30 P PP In lots of 100
34 P 35 c o " or more.

WRITE FOR OUR NEW ILLUSTRATED CATALOGUES OF RAILWAY, LIGHTING, AND
POWER APPARATUS.

Please mention the CANADIAN ELECTRICAL NEWS wheon corrosponding with Advertisers
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SPARKS.

The electaic ght system at Windsor, Ont., is to be enlarged.

M. R, Anderson, electneal engincer, of Ottawa, is installing a plant
of 600 incandescent lights at Vankleck Hill, Oat., for Col. Wi, Hig-
ginson,  Mr. Anderson ik alo msalling a 100 light clectric plant for
the Geo Matthews Co., Lul., for thesr pork packing establishment at
flull, Que,

Mr. Geo. Gilhies, of Gananogue, 15 sad to runthe only clectsic
welder in Omtano,  Power is supplied by the Gananoque Electric Light
and Power Co. The atticles to be welded are placed end to end in
grvoves suitable 10 ther shape 3 two clamps come down fitting on the
articles to be welded, which form the connecting link between the
clamps and the copper plates uederneath A lever turns on the current
and at the same time presses the asticles together, and the welding is
done almost simultanconsly.  Atticles to the weight of eight pounds
can be welded on tins machie,

The Ottawa Rectne Co,, of Ottawa, Oat., are putting in an addi
tional 240 k. w. alternator in their steam power station, where they
already have two others of the same power, supplied by Ahearn &
soper. They are alse putting ina 200 k. w. . C. 500 valt gencrator
for stationary motor service, and arc engaged in remadelling their motor
circuits 50 ax to obtun bettes distsibution.  Their workshop is busy in
the construction of a latge switchboard, which will be §7 feet long, cn-
tirely fireproaf, and constructed on modern principles. It will be
placed 10 power house No, 1, late of the Standard Co., which will re-
main the distributing station.  The generators in the other stations
will be connected to this switchboard, and will be runat the accustomed
voltage, the regulation beng done at the central station.  Thiv cow-
pany 15 at present installing a puvate fire alarm system connecting their
stations, work shop and offices with the fire stations in their districts.
The above changes were al) designed by Mz A, A. Dion, general super-
intendent and clectncal engineer for the company, and are being carried
out under his supervision by Messs. Jo Murphy, superintendent of
power stations, W. . Bradley, superntendent of construction, and W,
1. Haldwin, hydraulic enganeer. . The company arc spating no pains
or eapense 1n making improvements so as to maintamn a high standard
of cfficiency throughout the service.  Eighty motors aggregating 350
h. p are supplicd with power by this firm, and 430 arc lights and 48,800
incandescent lamps are supplicd with light.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREBRL

MANUPACTURKS AND HAS FOR SALE KVEKY DESCRIPTION OF

TELEPHONIC 5% ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.

Will furnish tenders forsupplying \Warchouses, Public Busldiags, Hotels
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL., ELEVATOR AND
OVHER ANNUNCIATORS, HOTLL ROOM AND
FIRE CALL BELLS, ELECTRIC HELLS, PUSH
..... . BUITONS, ETC. . .
Wil also furmish tenders 1o Cities. ‘Towns and Villages for hkx ALARM
AND PoOLICE PATROL SYSTEMS,
Catalogues will de furnisked om application.

SALES DEPARTMENT

MONTREAL:
Bell Telephone Building,
367 Aqueduct Street.

TORONTO
Bell “Telephone Bullding,
37 Temperance Street.

HAMILTON

Telephone  Builiding,
Hughson Strect.

OTTAWA

Telephone Building,
Queen Street. .

QUEBEC:

Bell “Telephone Builling,
St. Joha and Palace Strccts

Bell

Bell

WINNIPEG-
Forrest Block, Maia Street,

ROBIN, SADLER & HAWORTH

MANUFACBURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL a» TORONTO

©~ROBERT GRAHKAM 9

1ron Founder and Machinist
Water Wheels, Engines and Mill Xachinery a Specialty.

«THE=-

OTTAWA, ONT.

diamcter,

V*&'?&W@{

' STANDARD . . .
' WATER WHEEL!

@Wﬂ
MAm: in sizes from G inches to 8§ inches

Wheel once solil casting.

S per cente of
In five piccess  Includes w
register or oylinder gate.
gate or shut completely off with half win of
hand wheel, and as casily governed as any
CARINC e 4 e s v c v v v ae

{l wer guamanicald
ole of case, cither
Water put on full

Cut showing Wheel Removed {rom Case.

Wate for ¥sumates, References and Catalogues of the STANDARD WATER \WHEEL, alsdo Milled and Rough
Engincs, Mill Mactinery and Elcctnc Power Plants : Latest Improved

every sire and descnption ;

Geanng of

Band Saw Biazing Tables : Shears and Gummers ; also Surface Gninder for Shingle Saws.
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Do not be deceived

by those who claim ability to furnish you with a Lamp
“as good as the Packard,” for we are in a position to

supply the Best Lamp made, and will prove our claims,

The “Packard”

has been the standard for three years, and in their en-
deavors to make a sale, agents of other companies in-
variably make the above quoted statement.

Any efficlency desired will be given you .
Get our prices on the *Packard” Tnmformer

THE PROKARD ELEGTRIG 6O0. Ll;(l

Neaaiastrees [CLIDESCENT LANPS, TRANSPORMERS, Bie
. ST, CATHARINES, ONT.

AHEARN & SOPER

O'I"I'.A.W‘.A., OIN'T.

Wfsnnnnoust ELEGTRIG & Mre. Bo

& ik
S0 S HEGTRIG MY
ARG BT DA U0 1D
e i “:;...f"‘.:':'.,":.‘::” |

s 3 o

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advgmnn
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G. W. HENDERS QN andactusr ani Gonrastor[F} ESTRIGAL SUPPLIES

ESTIMATES FURNISHED FOR.....

Wiring and Installing Complete Electric Plants

EXPERINENTAL APPARATUS, MobDELS, PATTERNS.

LIGHT MACHINERY AND COMMUTATORS.

ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
STORAGE BA1TERIES, DOCTORS’ AND DENTISTS' ELECTRICAL

APPARATUS AND MACHINERY.
ELECTRIC AND GAS FIXTURES.
ELECTRIC FAN MOTORS.

SOMOFF'S FANCY AND MINIATURE INCANDESCENT LAMPS.

(CORNER JURORS)

JL44 B]eury Street .......

TORONTO
22 PRONT 8S8TREET BAST
Telepliona 375,

... MONTREAL

[

STEAM USERS

Desiring the services of COXPETENT EN-
GINFERS of any class, can odlain
soder, intelligent and reliadle
wmoun, by applying to

CANADIAN ASSOCIATION
STATIONARY ENGINEERS.

J. J. YORK, President, Board of Trade Ruild.
ing. Montreal,

FIRE PROOF

ROOFING

HLLUSTRATED CATALOGUE FREE

METALLIC ROOFING (0

0
MANCFACTURERS TORO NTO

)

THE J. G. MSLAREN BELTING GO. MoNReAL

E have the following sizes of ROBB-ARMSTRONG
Engines ready for immediate delivery :

0, 1, 20, 30, 60, 89, 100, 125, 50 mo {75 HORSE POKER
ROBB ENGINEERING GO., Ltd.

Amherst, N.S.
WM. McKAY, Seaforth, Ont,, Travelling Agent.’

THE BABCOCK & WILCOX

YWater Tube

SLEAM

HEAD OFFICB:

416 Board of Trads Building, Montreal.

=3 WM. T. BONNER, GexeaaL Acex: fop Cunan

Shoprs at BEellewille, Ontario.




