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OLD SERIES, VOL. XV.—No. 6. PRICE 10 CENTS
NEW sum-,é “VOL.VI o . JANUARY 1896 " $100 Par Vean.

W. A. JOHNSON ELECTRIC CO.,Toronto

Slow-Speed Alternating Current Generators for Light and Power.
Multipolar Direct Current Generators and Motors, 1 to 1,500 h.p.
Walker Spring Mounted Railway Motors, 25, 30, 50 and 100 h.p.
Manhattan AI‘C Lamps—om. arc lamp across go 1o 100 volt circuit burns 200 hours

with one pair of solid citrbons, saving over other are lamps $6 to $12 per annum.

Saves its first cost per anoum when replacing Incandescent Lamps

WAGNER TRANSFORMERS = --ELECTRIG SUPPLIES - -

WE ARE MANUFACTURERS—NOT AGENTS
Prices Right—Apparatus the Best

Our Arc Lamps

299%0 N For Incandescent, Power, Street Railway and Arc Systems,
SOLD ON APPROVAL, and guaranteed the Best on the Market-~
Arc Lighting ... Most Efficient and Darable, or NO SALE

our Spectalty The Thomson Electric Co. watearoro, onr.

“

THE ROYAL ELECTRIC CO.

MONTREAL, QUE. Weatern Ofice, TORONTO, ONT.

STANLEY TRANSFORMERS

MONEY MAKERS FOR GENTRAL STATIONS

The STANDARD SAFBTY
ALL GOPY BEFFICIBENGY
NONE BEQUAL REGULATION
INCREASE DIMINISH

STATION CAPACITY OPERATING EXPENSES

We will Insure these Transformers for 1 per cent. per annum.
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E. GARL BREITHAUPT

CONGBULTING

Elecmcai Englneer

Asscc, MEM. Aw. InsT, I I

Blectric Lighting o gept N ONT,

and Railway Work

DAVID A. STARR
Electrical Engineer
ana Contractor

Srrciat PORCIASING AGENT FOR

Central Station Plants and Supplies

Armature windiags for all systems
and general dynano regairs . . .

" Oftice, 43t Board of Trade Bulldlng, MONTREAL

FIRE PROOF

ROOFING

1LLUSTRATED CATALOGUE FREE

METALLIC ROOFING o

MANUFACTURERS. TORQNTO

G.B.W.,————

SPEGIRLTIES:
Leclanche Cells
Annunciators .
Patent Electric Gongs
Bronze Pushes

THE GALVANIC BATTERY WORKS

145 Wellington St. West, TORONTO.

STEAM USERS

Deaiving the sercices of COMPRETENT EN-
GINEERS of any class, can obtain
sober, intelligent and reliadle
men, by applying to

CANABIAN ASSGCIATION
STATIONARY ENCINEERS.

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

TR
oo iR

If you want to .
SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufac-
tuvrers

ANYWHERE

in Canada, you can reach them
through the

GANADIAN HARDWARE MERCHANT
J. B. MCLEAN CO,, L.

« . PUBLIMHEKE!
10 FRONT 87T, E. -

. s -

TORONTO.

Bucexm F. PiiLiirs, President. Joun Canmotri, Sec. and Treas,

EUGENE . PHLLPS ELECTRGAL WORKS

(LIMITBD)

Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INCANDESCENT CORDS.
FARADAY CGABLES

RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

Now York Office: 10 Cortlandt Streat. Monfrea' Ganada
, o

Providence R. I.: American Eleotrical Worhs.

WANTE DYNAMOS AND MOTORS TO REPAIR

of all sizes and systems,
Armatures Rewound &84 St Weties & spectanty.
Save Agent's Commission by sending direct to

Electrioc Supplicesof all Kinds. @ Estimates cheerfully given.
Geo. E. Matthews, Manager. LEGTRIG REPAIR & GONTRAGTING GO.

Late of the Royal Electric Co. 633 Lagauchetiere ot,, MONTRBEAL,

in S antd B A
CONSVLTING ENGINEERS

G.C.ROBB CHIEFENGINEER
A.FRASER Sec.TReS Heap Orrice TORONTO

ELECTRIC
WATERWHEEL
COVERNOR

PATENTED,

Variations in speed de-
tected by fast running,
seasitive Govanor Balls.
G:ug movement instantly
sct in operation by clec:
tric current. . Quick and
A powerful action,

< \Vrite for particulars.

WM. KENNEDY
& SONS

Owen Sound, Ont,

©leaso mention tho CANADIAN ELECTRICAL NEWS whon corresponding with Advertisers
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VOLCANIZED FIBRE (0, seraessemcs e
s JARD YULGANIZED FIBRE

In Sheets, Tubes, Bods, Sticks and spectal shapes to ovder. Colors, Red, Black and Grey,
'y s [/
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. , OFFIGE: 14 DEY ST., NEW YORK.

T0 ...

CENTRAL STATION MEN

SHoot b s

vou can choose.  You are therefore not confined to the use of any one in particu

. o ‘ I 'HERE are several excellent makes of Steam and Electrical Machinery from which
[ ]

¢ lar, but by inviting competition from all you will be able to make a better selee

ton at lower prices. It is, however, unwise of inexperienced persons to attempt to buy in the

open market, without consulting some Perfectly Independent Electrical Engineer, who will supply
the knowledge and experience they themselves lack.
Write to me before purchasing. | ... .. .. ..

GEO. WHITE - FRASER,

MEM. AM. INST, ELEC. ENG,

18 |I'ﬂ|10li3| Loan Building, TORONTO Consulting Electrical Engineer.

= PAOKARD

l Incandescent Lamp and Transformer

~agl—-_ Are Standards of Excelience

During the past three years of its manufacture in Canada,
the Packard Lamp has been tricd and not found wanting.
By reason of our new factory and its better equipment, we
are now in position to furnish a Lamp of any desired
cfficiecncy.  We  promise  satisfaction in every instance.
We are also now manufacturing the Packard Transformer,
which, during the past two years, has won for itsclf such an en-
viable reputation in the States. It is unequalled in regulation,
of excellent cfficiency, and absolutely free of danger from light-
ning. Prices right. Catalogues and quotations upon application.

MANUFAQAURERS . . .«

“Lamps, Transhormers and' *® AGKARD ELECTRIG CO., LTo.

Electrical Supplies <~ St. Catharines, Ont.

Please mantlon the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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Kay Electric Mfg. Co.

256 James St. N., HAMILTON, ONT.

We are prepared to furnish

Dynamos of any capacity for any voltage cither
compound orshunt wound,

Motors from 1-8 to 40 h, p., either series or con-
pound wound.

Elevator Motors of all sizes,

Alternating Dynamos from 300 to 1000 lights,

Iransformers of any capacity from & to 125 Lights,

Electro-plating Dynamos, any capacity,

Electrical Experimenting in all its branches,
WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED.

Of from 1 to 600 Brake
Horse Power, Tor Electrical
Industrial and other our-

110868
MANUFACTURED Y

¥ riep, Krure Grusonwerk, Magdeburg, Germany.

%« JAS. W. PYKE & CO., Montreal, Que, “sssiatyesor e

TS - e L Lo T Particulars on Application.

STEAM PUMPS

" smvezm i For All Dutie

TRIPLEX

NORTHEY MFG. GO., Ltd., TORONTO
The Laurie Engine Go., Montreal

?————————-BOLE AGENTS FOR PROVINGCSE OF QUEBEC—————}
FINE, - - P @

5" Qtreat (ars

....OUR SPECIALTY...

We also manufacture Horse and Trail Cars
of every description.

..... . ST. GATHARINES, ONT

Electrical Supplies

5\11‘, Lamps, Wires, Cords, Switches, ll%
7| IR

. . and Fittings generally . .
Get our prices before @ Repairs made quickly. .

buying . . . . and at reasonable prices,

B NN EEREA WS "5
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ELECTRIC FREIGHT LOCOMOTIVE.

Sincs the month of August last a g6-ton electric loco-
motive has been in successful cperation for hauling
freight on the Baltimore & Ohio railway. Nointerrup-
tions whatever have occurred, the locomotive respond-
ing in every case without failure cither of speed or
power. Tests were made recently to ascertain its capa-

of the train.  In this condition current was turned into

the motors and movement was immediately communi-
cated to the train. At the end of one minute the train
was moving at a speed of 103 miles an hour, and at
this point the speed was increased to the usual rate.
The total distance moved in o seconds was 150 feet
and at the expiration of one minute 430 feet.

ELECTRIC LOCOMOTIVE AND FREIGRT TRAIN LEAVING TUNNEL ON THE BALTIMORE & Otio Raitaway.

city for running a loaded train on an up-grade, in con-
nection with which the following particulars will be of
interest.  The illustration presented shows the electric
locomotive coupled to 2 north-bound freight train leaving
the tunnel.

A train consisting of two steam locomotives, not
working, and 27 loaded freight cars, was brought to
stop, while going north through the tunnel.  Here the
grade is 42 feet to the mile, and the rails were damp
and greasy. The weight of the train was 1,125 tons,
or 1,221 including the clectric locomotive. Every draw-
bar was tight, no slack occurring throughout the length

Another test was made with a dynamometer car
placed between the electric locomotive and the train,
which consisted of 22 cars loaded with coal, one ciboose
and two dead locomotives. The total weight was 1,068
tons. On the 10 per cent. grade in the tunnel an aver-
age drawbar pull of some 25,000 pounds was obtained
from the dynamometer diagram. The speed at this
point was 11§ miles per hour. Comparison with the
diugrams obtained in similar service with steam
locomoatives showed a remarkably uniform and
steady pull by the clectric engine, due to the absence
from it of reciprocating parts, the torque being
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constant throughout the entire revolution of the wheel.

A further test was made with another train, consisting
of 36 cars, one caboose and three dead engines.  This
was a regular through freight train with a local freight
attached, and the total weight was in excess of 1,600
tons. [t was hauled with ease through the tunnel, and
caleulations from the previous dynamometer records and
the drawbar pull per ampere showed a drawbar pull of
over 45,000 pounds.

On Octaber 6th still another test was made, the char-
acter of the performance being  heightened by the fact
that the train which it moved measured over 1,800 feet
in length and weighed about 1,000 tons, and was started
from rest in the tunnel. It consisted of a north-bound
freight train of 28 foaded cars and two locomotives
coupled to a local freight of 15 loaded cars and one
locomotive. In starting not a sputter, spark or slip of
the wheel occurred, and the train moved with the same
precision as if the circumstances had been of the ordi-
nary character.  The drawbar pull of 60,000 pounds
was about the record in this case. The train was
yuickly brought to a speed of 12 miles an hour and
pulled through the tunnet without difliculty, with the
locomotive continuously exerting a drawbar pull of
40,000 pounds.

The above tests only show approximately what the
locomotive can do, as its capacity has by no means
been reached.

‘Two additional machines have been ordered by the
Baltimore & Ohio Railway Company, which are now
nearing completion at the works of the General Electric
Company at Schenectady.

A CANADIAN'S RIDE ON THE WINNING
MOTO-CYCLE.

Wik so much has been said lately of the moto-cycle
or horseless carriage we thought a description of a ride
on one in the late Chicago race would be of interest to
our readers.

One of our representatives called on Arthur W, White,
of London, Ont., of the firm of Geo. White & Sons,
well known manufacturers of engines, boilers, etc., he
being the only Canadian official in the Chicago road
race last {U. S.) Thanksgiving Day. Heand bhis father,
Geo. White. werein Chicago for ten days before the
race, during the preliminary tests.

Qn the morning of the race the umpires were assigned
to the carriages, one to exach.  Arthur W. White was
placed on the Duryea carriage, he not knowing till then
which carringe he was to ride in.  Tha route of sixty
miles ran north from the corner of Michigan ave. and
Rush street through Lincoln Park, then by way of
Kenmore ave. to Evenston, a distance of thirty miles.
The return run was from North Clark street and Bel-
mont ave. to Milwaukee ave., then through Park Drive
and Humbolt, Garfield, Douglass and Brighton parks,
then down Western ave., 35th st. Boulevard, through
Washington Park to starting point, the round trip being
60 miles.

With Mr. White on the carriage was Frank Duryea,
the uperator, brother of the inventor, Chas. E. Duryea.
The day was fine overhead, but the roads we=< full of
slush, which impeded the speed of the carriages. In
some places the slush was six inches deep and often hid
ruts, into one of which the Duryea carringe went at the
corner of Erie aud Rush streets, breaking the steering
gear.  While they were examining the extent of the

break, the Macey carriage passed them. It being a
holiday, none of the blacksmith shops were c¢pen, but
they hunted up a key to a shop, went in and did the
work themselves.  Fifty-five minutes were fost here.
It took them from 3:55 a.m. to 12:45 pan. to run to
Evenston, a suburb of Chiéngo. making a stop of seven
minutes before reaching Evenston for water.  Shortly
after getting water they caught up to the Macey car-
ringe.  The road here was but one broken track, with
snow on ecach side to the depth of from six to eight
inches,  One of the rules of the contest was that if the
leading carriage could not prove its capability to keep
ahead, it was compelled to pull out and let the other go
by. Mr. White asked them to comply with the rules,
which the Macey people did.  He was sorry to ask
them to do it, but the rules had to be complied with, A
short way south of Evenston a sleigh load of young
people upset while turning a corner, but Mr. Duryvea
brought the carriage to a standstill almost instantly,
just as the wheels touched the horses.  The carriage at
this time was going twelve miles an hour. At the cor-
ner of Clark and Lawrence ave. they lost their way,
and went two miles out of the course. At Diversea
street part of the mechanism broke, which necessitated
the drawing out cf a picce of inch ground steel ; this
wits done in a tinsmith shop with the aid of a charcoal
fire and tinsmith’s hammers.  They bhad to light the
fire, and lost one hour here. Through the west side
parks the snow was very deep, and to use a slang term,
“the woods were full” of boys who made Messrs.
White & Duryea targets for their snow balls.  Mr.
Duryea received *‘one in the neck” which dazed him,
Two policemen tried to control the boys, but the boys
didn’t sce it that way, and utterly routed the cops.
Crowds lindd the route and many were the cheers our
friends received. The Kodak fiend, as on all occa-
sions, was on hand—-yvou suw him in every guise, in
every place, at all times. One fiend got down on his
back in the slush under the Duryea carriage to take a
snap at the mechanism.  The Duryea rig reached the
starting point again at 7.18 p.m., being 10 hours and
twenty-three minutes on the road, and winning the
race. The Muller carriage came in a little above an
hour afterwards. The Macey carriage became mixed
up with a trolley car and did not get in till the next
day.

After the race Mr. Hewitt, president of the company
who will manufacture the Duryea carriage in Spring-
ficld, Mass., entertained the Duryea people and Mr.
White and friends to supper, which was quite accept-
able to Mr. Arthur W. White and Mr. Frank Duryes,
as they had had nothing to cat since 6:30 a.m.

Mr. Arthur W. White is building an clectro-moto-
cycle in London, and will give it a test at the proposed
races in that city on the 24th of May next.  He is very
desirous that a moto-cycle test should take place in
Canada this year, and suggests that London, being
surrounded in all directions by excellent roads, would
be the most suitable place for such an event. The
horseless carriage has a great future before it.  The
thing to be decided is what power will be the best for
all occasions.

Mr. E. Lusher, Sceretary of the Montreal Street Railway, has
recovered from his recent illness.

A. E. Payne, a well-known clectrician of Boston, Mass,, has
decided to make his home in Canada, and has joined the Royal
Electric Company at Toronto.
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COMBUSTION.*
Ry Tiasac Wenstgy, Orravna,
(Concluded)
I will here give vou an approximate list of square feet o heating
surface per horseepower in different styles of boaters, and vanous
otlier dati for comparison

LU ek ;s .
P5EE R+ s
. * % 1
Tyeg or Bott kx, é's‘e a ;-f-: . v %s; AL THokuy.
vEe =8 25 2
525§ 8% 3¢ 2%
% ' € %
WaterTube.. ... 10to12 .3 100 oo [sherwood.

Tubulare.o.oooe. o8 25 w01 o350

Flueoo..oooooas Btoz o w79 25 Profl Trowbridge
Plain Cylinder. .. 6toio .5 .09 .20
Locomotive .. ..., 12to 10 255 .85 .55
Vertieal Tubular. . 15t0 20 .25 S0 6o

A horse-power in o steam engine or other prime mover is 350
foot s, raised one foot per secoud, or 33,000 Ihs. one foot per
winute.

In Engincering of August 15th, 184, there is a report of two
tests made with a triple expansion mitl engine of 1,000 horse-
power, built by Victor Coates & Co, limited, of Belfast, for the
spinninge mills of the Brooklield Linen Companv, linited, of the
same city.  This engine was set to wark on the 18th of Septeme
ber, 1893, and has been at work ever since, giving satisfactory re-
sults, especially in the matter of fuel consumption and steady
drivingr,  As shown by these tests, the amount of water used is
remarkably small, being 11,5 tha, per hourly horsespower, and the
coal consumption was 1 Ib. The diameters of the cylinders are
respectively 19, 29 and 346 inches, with a stroke of 48 inches.
The steam was gencriated in two Lancashire boilers, 7 feet 6
inches in diameter and 3o feet tong 3 cach bailer has two furnaces
of the Adamson type, haviy five Galloway tubes in cach, and the
totad heating surface of the two boilers is 1,000 square feet. On
these tests the engines were not running at full power, but were
developing 787.4 horse-power, so that the heating surface per
horsespower in this case was 2.41 square feet. The feed water
was heated in the cconomiser to 250 Falirenhest, and of we mnclude
the heating surface of the econonuser, 3,600 sguare feet, there
would be a total of 5,500, or 7.112 square feet per horse-power.
The economiser is placed in the bise of the chimney, and the feed
water is heated by the hot gases which are passing away to the
atmosphere, and would otherwise be a total loss,

When anthracite or hard coal is used, there should be from 22
to 24 inches between the top of the bars and the lowest part of the
boiler.  If bituminous or soft coalis used, then from 27 to 3o inches.

Itis an absolute condition of cconomy and efliciency that the
wrate bars shall at all times be well and evealy covered with the
fuel, but this condition s one that s frequently neglected.  If the
bars are not umformly and evenly covered, the air enters
irregularly in streams, passing through the thinnest or uncovered
parts ; if too thickly covered it prevents the e entering. You all
know that the thickness of the fire will depend upon the size of
the conlused.  The smaller the fuel the thinner the fire. With
egrge coal from 6 1o 8 inches, and with furnace coal from 8 to 10
inches have been found the best vesalts in practice.  In burning
soft coal the charges should be light, as the gases which are
evolved will have a better opportunity of getting the requisite
quantity of oxygen,

I have seen from 15 to 16 iuches of coal on the bars at a ume,
and upon asking the fireman s reasons for having such a heavy
fire, his auswer has been that he could not gret steam unless he
had that quantity, It is angrued by some that it s necessary,
when a boiler is worked to a high rate of capacity, to maintain
heavy fires, and that thin fires are well enongh for slow rates of
combustion ; but when the eall for steam increases, it must be
met by an increased thickness i the bed of coal on the grater
The ordinary fireman s apt to fivor this method, for the reason
that he can mtroduce large quantiies at a firing, and afternard
he is not obliged to give the lires much attention, for perhaps an
Eour's time, when he will again fill the furnace full in the same
manner as before. As an explanation, however, of the favor
which this method recetves, it 1s probable that the class of labor
which 1s generally cimployced conssdens the muscular effort required
much less of a task than the more frequent and careful attention
which is needed when the fires are thin,  Under such conditions
it is almost impossible to regulate with natural draught the
supply of air, upon which we must depend entirely for perfect
combustion and economy.

? A poperiead before the Canadian Asscaiation of Stauenary Engineers,

As regards a comparison hetween thick and thin fires, the fag(
is that more eapacity can be obtained fro:m a boiler when a fire of
medium  thickaess s carried and proper  attention i ywiven
to its condition, than ¢an be realized by any svstemy of
management when the fires are exceedingly heavy, and advocates
of thick fires, who take the ground that they are a necessity,
are mistaken,  As o the cconomy of the two, some |wrs"m.|s
maintain that heavy fires give the most economival eesults, but
this is questionable. Valuable information on the subjeet has
recently been brought oot sy the results of two evaporiative
tests which were made on a 72-in return tubular boiler, havimr one
hundred 3% inch tubes, 17 feet in length,  The heating surface
amounted to 1,642 square feet, and the grate surface to 30 square
feet, the ratio of the two beimg 45,6 to 1. On the thick fire test,
the depth of edal on the grate varied from 1o to 20 tnches, being
heaviest at the rear end and fightest at the frort end. On the
thin fire test, the depth was maintained wnitovmly at about 6
inches.  The coal was Kew River semi-bituminous coal,  The
difference in the results, as appears from the tiggures, is an in-
creased evaporation due to their fires amounting to 15,60 fer cent,

The quantity of hieat generated in the furnace is dependent on
the relative weight of hydrogen first, and carbon afterwieds,
chemically combined with their equivalent weyghts of atmosphene
oxygen,  IFchenistry did not teach us thus, our daily experienee
would soon convinee us,

Inusing soft or bituminous coal, which contains a lange per
centage of volatile matter, it is necessary to intraduce air over the
fuel (untess we are working with the forced draught system), as we
sitnnot et sufficient air through the grates, and that which comes
is loaded with carbon which it has picked up in its passagre
through the fire.  For this purpose ive have apertures in the doors,
or we leave the door ajar after a new charge of coal. You will
readily pereeive that the admission of any large quantity of air in
this way must be objectionable, as it will cool the pases below
the point of ignition, and if too much is admitted it will carry off
heat from the furnace,  There are a number of wiys of admitting
air to better advantage ; the simplest is to conduct the ab
through a hollow bridye wall and dischargre it through apertores
in the top, the air mingling with the lower steata of the burmng
gases as they pass over the bridge, thus ensurings 2 more perfect
combustion.

Georgre W, Barrus, M.E., made tests with a boiler where pro-
vision had been made for the admission of v as above, with
Cumberland, anthracite and a mixture of two parts pea and dust,
andone part Comberland, I the case of the Cumberland, the
evaporation was increased about six per cent.; with the anthracite,
the evaporation was decreased about one per cent. The hot air
completed the combustion of the volatile products of the soft coal,
which vould otherwise escape unburned.  The slower burning
anthracite did not need this supply and did better without it.  The
effect which the introduction of air had upon the appearanee of the
products of combustion, as viewed from the * peek hole  cack of
the bridge wall, was very noticeable in both cases, but grreatest
with the soft coal ; but Mr. Barrus says that there was a height-
ened color and increased activity to the fame, whichever fuel was
used, notwithstanding the average evaporative result with the
hard coal was lower.  Mr. Barmis' conclusion, drawn from miuny
tests, is that a considerable advantage attends the admission of
air above the fuel when bituminous coal is employed, but that
there s no advantage when mixtures of anthracite sereemngs and
bituminous coal are used, and little or no benefit is de
anthracite coal is used.

ed when

The importance of pood draught, natural or medhanical, for
the supplying of sufficient oxygen for the rapid and economical
combustion of fuel, has long been felt by the engincer.  The gain
both in capacity and efficiency which would be abtained by the
rapnd and energetic combustion of the various kinds of uml', and
the hirh furnace  temperature  sesulting thercfiom, s wll
established, but its importance has only been admitied within the
last few years.  High initial furnace temperature is éssential with
all kinds of boilers to obtain the greatest cconomy, and to obtain
this high temperature requires proper draught to deliver an
abundant supply of oxyren to the furnace.  This result s obtaumed
by natural draught m a well-proportioned chimney, o foreed
draught obtained by mechanically creating a pressure under the
grates with a fan or blower. The advamages of the forced
draught are: ist. It is under complete control. 2nd.” ‘The
more perfect combustion of f4=1 by reason of the more abundant
supply of oxygen to the furnace, and the possibifity of using a
cheaper grade of coul, with a proper combustion of the same. [t
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is a fact, however, that the most perfect plant will be a fuilure if
the firing of the boilers is not properly attended to, and the fires
kept at an even and uniform thickness suitable to the grade of
coal used, and it is 1o be repretted that so little attention is paid
to this fact.

There is a furnace in use in the United States, a sketeh of which
1 submit herewith, and known as the Hawley Down-Draught
Smoke-Consuming Furnace.  The characteristic features of the
Hawley settimg will be of interest it consists of a double set (-)f
grate bars, one above the other, the upper, or wilter prate, Is
made of 2:inch pipe, screwed into headess. o drums, connected
with the civeulating system of the boiler.  The supply pipes to the
front header are taken from near the bottom of the front end of
the shell, the water passingg through the prates into the rear
header, which is connected to the boiler shell some distance back
from the front, just below the water line, and the spice between
the drum aand shell is built up solid with firecbrick.  The
aperation of the down-draught furnice is direetly opposite to that
of the ordinary settinz.  Comparatively little air is admitted be-
low the water grates, and the entire supply of coal, and practi-
cally all the air enters above.  The fire bums downward, in-
stead of upward, there bemygr no passage except downward
through the grates.  The gascous products of combustion, to-
scether with the finely divided carbon particles which form the
visible smoke, are forced through the incandescent mass of coals
and are highly heated, after which they meet the equally hot
flame from the lower grate, on which there is buming what is
practically a coke fire. The combined water of the volatile
matter in the coal, as well as its moisture, are decomposed mto
hydrogen and carbome oxide grases, and these combme with the
air supphied below the grate, or deawn downward through it, and
burn, thus adding 1o the efficiency of the fumace.  The separated
carbon meanwhile s trnsformed wto carbome acd gas, and the
result is almost complete combustion. Whatever additional air
sters in the doors between the
The style of furnace

is required is fumished througeh reg

two grates, or through those of the ash pit.
requires i somewhat mereased chimney capacity, of stas desired
that the bolers be capable of downgr as much work as those set in
the ordinary way.  Ifthe demand for steam never greatly exceeds
the rated capacity of the bailer, the ondinary chimuey will answer,
The best results,

it simply being necessary to carny thinner fires,
Lowever, i cfficiency and smokelesstiess, as well as in capacity,
are sccured by having 2 chimney of ample height, but this i
equally true with regand to ordinary settings, which mrely have
cnough chimney.  They daim a saving for ths furace of from 20
10 30 per cent. -

The highest value that has been found by actual test of a pound
of coal is 13,603 heat units, and each heat unit is equivalent to 738
foot pounds, so that cach pound of coal funushies the cquivalent of
11,301,134 foot pounds per hour, but we only et back 1,9%,000
foot pounds, or about oncesixth of the mechanical equivalent of
the heat supplicd.

A pound of coal or any other fuel has a definite heat-producing
capacity, and i capable of cvapornting & definite quantity of
water under given conditions ; this is 2 limit beyond which even
perfection cannot yro, and yet, I have heard, and doubtless you
have heand, @ cases where imventors have clasned that thair e
provements will enable y ou to cvaporate from 10 to 17 pounds of
water per pound of coal, and so-called enyrincers have certified to
these results,

You all know that this is impossible, the lughest value for a
pound of coal being 14,603 beat umts, and it s known fact that
it takes g63.7 heat units 1o evaporate one pound of water from and
at 212" Fahrenheit, so that dividing 13,603 by 963.7 we bave
15.1 pounds of water per pound of coal, and then only when every
heat unit i put into the water. The highest value of evaporation
>0 far has been 1105 pounds of water per pound of caal, per hours
but, as a geaeral rule, it is from 7% 10 Spounds per pound of caal,
per hour.

In conclusion, 1 would say that i the combustion of fuel there
s but one body combustible to be dealt with, carbon and
hydrogen, and but one supporter, the oxyren of the air; that an
combustion, atmosphieric air s the principal clement, but at s the
one to which practically the least attention i jven, cither as to
quanuity or cotrol, and that chemistry and expericnce teact us
that combustion depends, not so much on the quantity ofair passe
iny through the incandescent fuel, as upon the weght of oxyien
taken up in s passage through s, In facy, the quantity of air
passing through it may be destructive of combustion if improperly
introduced and distributed. That the quantit of heat generated

depends upon the relative weight of carbon or hydrogen, and
chemecally considered, ther equvalent weights of atmospheric
oxygen, so also the quantity of steam generated does not de-
pead so much upon the intensity of the fice as on the quintity of
heat absorbed by the water, Now, itis well known that success
in generatmg the most heat qnd steam, and consequently power,
from a given amount of coal, depends upon i compliance with the
necessary conditions to perfect combustion, which involves not
only a theoretical knowledge of chenstry, but also a practical
knowledge of the best inethods of combiningg them with mechanical
appliances, and the perfect mixing of the constituent elements with
which we have to deal, in strict accordance with the laws of nature.

For the standard method of testing coal referred to in this
paper, the following s the outline of procedure : For the moisture
a finely greound sample is dried for one hour in an air bath at 105
to 110" C. For the other constituents a fresh sample is taken of
about a gream in guantity and put i a platinum crucible, the
crucible beingr covered 3 it is now heated for 3% minutes over 2
Bunsen burner, followed immediately with the highest temperature
of the blast Lunp for an cqual length of time.  “The loss in weight,
less the moisture obtwined, equats the volatle combustible mater.
The fixed carbon is neat burned off By removing the crucible
cover and heating in the flames of the Bunsen burner, with access
of air till the carbon is burned off 3 the loss of weight equals the
carbon, the restdue 15 ash,

THE LAW AS TO SUNDAY CARS.

FoLrowisa is the decision in full handed down by Judge Rose
in the action brought by the Lord s Day Allance to restrm the
Hamilton Street Railway Company from running their cars on
Sunday :—

** 1t was conceeded that the defendant company had the night to run its cars on
Sunday as wc'las on the other days af the weck, unless doing so was a violation of
the provisions of chap. 203, R.S.0., amending an Act to prevent the profanation of
the Lonl's Day, sometimes called the Lord's Day Act.

The following questions then anse. (1) Does the above statute apply to the de-
fendant comjany ?

(2) o, is what wac< shown to have been done here within the exception as beng
a conveying of traveles?

(3) If ot within the exception, was 1t neces<ary, to eutitle the plaintiff to wcceed,
for himn to show substantial injury 10 the public?

{4) 1 nccessary, has such injury been shown?

(s) And in any view, on this evidence, ts an order of snjunction the proper remedy
for a violation of the At ?

The satute does not apply to the company unless it is anc of the persnns named in
the firet wevtaon of the Act or a person cjusdem genens with those named.

1 assume that the fact that the defendant 1 a corporation does not Jrervent the Act
applying.

The persons named in the Act are ' Merchiant, tradesman, aruficer, me hanic,
wothman, laborer, or other peron whatwerer,”

Tt 13 not wpen on the decisions in our own courts for the plvntiff to contend that
the words * or other perwns whatwerer  are 1ot 10 be construed 1o refer to perons
cjusdem generiv. Thercfore ne have to see if a person running street cars is one
named by the watute of cjusdem generis with such person.  This question alwis, as
it veems to me, practically concluded by authority.

1o Sandiman v, Breach, 7 I8 & C., o6, it was held by the couss, the judgment
Leing delivered by Lord Tentenlen. C.J., that the words * e other persan of perwns
whatwerver " inthe 29 Car,, 2, ¢ 7, % 1, were DOt used in a sense large epough to
include the owner or driver of a <tage coach: that <ection provided **that no trades-
man, antificer, workman, laborer or other person whatsoever shall do or exercise any
worldly labor, business or wotk of their ordinary callings on the Lotd's Day,”™ ete.
In Reg. v. Budway (supwa), it was held by the full court (Q.B.I) ) that a cab driver
did not come within the wards of chap. 213, and sn Reg. v. Somers (supra) the same
court followed its decision in Reg. v« Budway,

In thelatter case the fact stated was that ** The defendant wasa servant of one
Chasles Brown, a Leeper of a livery atable in the city of Toronto, and on the day in
question drove a ab belwnping 1o Brewn through the streets of the city for hire.”
Mz, Mo urged that the two latter decisions should be coafinal to the fazts then be-
fore the court, and did not apply t0 3 caweof a abideiver who was both ownes and
drives. Jt scems 1o me there is in principle no distinction between the driver who is
the owner and the driver whois the servant of the owner that weuld apply in favor of
the servant, indeat 1t might be contended that a senant who was the owner would
more readily come within the description ** worlman or laborer™ than would the
owner who was also the driver, and in Sandiman v. Hreach, as we have vween, Lord
Tentenlen drawx no such didtinction, It uswes the wonls **owner or driver.™ Then
if an owner ot driver of a stage onach or an owner or driver of a Gab is not within the
Act, i3 one who is an owner or driver of a street car, whether such aar i< by hoeses,
steam, clectnaty or other motive power? 1 am unable to we any didinction between
such pervons, 1 think tlrere 1< none s and, following the alove decisions, which are
tanding upon me, § mus hald shat the defendant company is not within the Act and
+» pot pwolubited from runaing its can on Sunday.

Bat, avuming that the act does apply, th nhacit been shown that the company
was o7 was bot " convenng travelen ”Y

The exception isin the following words, * Conveying travelers or Her Majoty's
il by tand or water, selling drugs or redicines and other worke of necessity, and
wucks of charity only excepeed.”™

In Reg. v. Daggett, 1 O. R, 537, the full court (Q. B. D.) composedd of Hagany,
€. J., and Armout and Cameron, J. J., beld that eacunionius leaving Baffalo in the
State of New York on a Senday moming and peoceeding by rail to Niagara, thence
by defendants stcamboat 10 Toronto, ard back the same day, were travelers within
the cuception, and that there is no dbtinction inwwch a case between travelen for
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Peasure and for business.  The deaisions uider the 2gth Car,, 2, 0 70 were n..ullcu
ed and referred 1o aud accepted as definng the term *“tavelay as usad in our
statue,

“Ihiere the Jearned Chief Justice sad: 1t matiers nothing in my judgment
whether they travel wholly for pleasure, fresh air, relaxation from work, e with or
without lugrage, or actually on impoctant business. They are travelets within the
meaning of the statute.  To draw any distinction between personis acvunhing to the
purpose which induced them 1o travel would, as it seems to me, be a vain attempt,
teading to impowible and inritating inquines and tending to bring a useful and
alutary enactiment into contempt.™

No affect was given to the angument of councel that “conveying travelers  to be
within the eaception must be a work of necesaty, the court evdently holding other

"nIse,

Awmong the cases referred 1o decided in England under the zgth Car., 2, was Pep-
low v. Richardsn, 1aR., 4 C.P., 168, wher+at wac held that a man who walled two
and a half miles from his residence to drink mineral water at «pa was a traveler, and
1n Taylor v. Humplitics, to C.B., N.S., 439, Eric, L. )., lield that Jersons who had
walked four miles on business or pleasure might be lan fully supplied with refresh:
ment as travelers,

Ar. Moss endeavored to distinguich these cases on the ground that the persons
had walked to a distance out of the town where they resided, but 1 find no
divinction sugeested, and it seems 10 me to be fanaiful and not entitled to prevail,
1t is alo manifest that the divtance passed over does not detennine whether one is a

veler or not.
m‘l: Reg. v. Daggetts Reg. v. “Tinning, 11 U.C.R., 636, was referred 10 and not
folloned . It was declared to be not in accotdance with the sulsequeat devivions.

1n Reg. v. “Tinning the court held ** that pessons makangat (hclg ontinary business
to ply within the harbare ofatown not for any purpose of q\rr}'u‘ng 1ravelers or the
mail were intended to be restrained by the Act,” adding, ** We think it clear that the
persans carried on a Sunday besween the city (Toronto) and the peninsula cannnt be
called travelers within the meaning of the exception.  They are pervons notoriousty
sceding mere recreation,” _ .

1 must follow Reg. v. Daggett in pueference to Reg v Tinning, leaving an aprul
late tribunal to say that the later decision is wrong, if it is0, for it-=Reg. v
rett==ts founded upon decivivns subsoyquent to Ree. v Tinning, and has remamed u
questioned since it was decided in 1882 X .

Itoth decivions are of the wame court, differently conutituted, and the later de-
amon i, as 1 think, a declaration that the former ic not goud law, and is a declaration
of the law which binds me sitting as a judi= of firt instance.

1t is pointed out that the Lepistature by the 48 Vi, o 44,38 197 (00% « 7, RS,
0., . 703°, had dedared excurionists pot 1o be travelers , but it will be ntnerved
that such section applies only to perwns going and returning on the samc day, by
the \ume steamlaat or milway or any other ow by the «ame jersons of com
pany such steamboat or milway having fur the only o7 prncipal ubject the catriage
of Sunday ossengers for amusement of pleasy ¢ oniy, and does not apply to per
sons carried one way caly or going and returning on differens day< o the con
<truction put upen the word ““ travelern™ by the cvurt in Rege vo Daggett “tands
with the aliove eaception. . . . . .

11 is instructive to note the care the Lezislature exercived in dectaring the limiy
ations 1o such extension of the Act. .

1 find as o fact the defendant company has net been shown to have run its can
having for the principal or ouly object the cantage of Sunday gaawengers for amuse-
ment of pleasute enly, and therers no evidence before me on which 1 could find that
the company carried what might be called Sunday excunianists

1 find as 2 fact that the cars of the defemlant company were shoun 1o thave Ixen
run on Sunday as on other days, only lewe frequently, for the catriage of teavelers at
the usual rate of farc, and, although 1t may be that pesons who were not trmvelers
were carried, such fact wasnot shown. 1t having heen d.t(‘l(k'd that togotwoand a
half miles to deink mineral waters 2 to walk out for f:c\.'h air, or pleawure, say three or
four miles$ 10 &0 upon an cxcursion from Nuflalo 1o Toerents and retura; or to Qo
orver 1o the pennsuly, (aow Tdand) epponite Toronte {1 raureation, ccm‘uu.n.cd the

\eron 30 joutneying a traveler, 1 must cither finore the cffect of such dectcions or
I-old that at feast certain persons by the def t comjuany were travelen
within the m aning of the Act, €R., peratis who, coming inte the aty by e
ordinary railway trans, desired o reach thewr regectne dodtiativns i the wty .
peraons going to and retuming frum Jhuech, perwns going 10 places of rest or re
creation ¢ and the ke, ..

It follows, frem the view 1 have 1aken uf the decision referied to,1hat the comjany
had a nght to run sts cars for the purpnc of * ennveying tmavelers,” and, o minning,
the cars would create all the nuscand distuthance l!_;a: they are allc.gcd to Create,
10 the annoyance of some of the persons wWho gave evidence at the trial, without re-
zard to whether they did ar did not crry jcrwns who were not travelers, and <o 1
@nnot find that, by Garrying peewnns who were nnt trasclers, they bave wcatol or

i 12 nui ¢, therefore, there is no ground on which the court can interfese.

For the informati n of the court, if this ose i< aried fher, and it dall becone
necesany 1o find any facts upon the evidence foun_d Ly me, Udedre to say thag,as far
ac I oould judge, the several witnewes at the trial were apqarenily hoaca in sheir
eandeasor 1o tell the truth,  Their o&iniom as to the mi ning of the cars on Sunday
being an annoyance secemal ta be sffected by their vicws as to whcther it was morally
right of wrong v torun them, and auch views were againinfluenced to some eatent
by the fact that the running of the cars on Sunday was ot was oot to them or the
churches or congregations to which th:y belonged a benefit, advantage, or con
venience. . . .

1 was referred by Mr. Manin to ch, ¢9 of the 33 Vie, (0.), incorporating the Tor.
onto Railway Comjuny. and confirming the agreement therein et out. By clausc ¢
of the At the com;nn%;\ |-erm15xcd.u‘. TUn it LA N \ynda\x when aFvcc' to by
the dtirens, peovided that so deing it i< nat 3 contravention of the Lord's Day Act.
This protably shows that the Legulature had | 1 no of
Act ‘li‘l cleatly prohitiut the running of cars on Sunday. .. . |

1 was n:fcn'e‘} to the cace of The Attarney=General v. Niagara Falls Tramway
Co.. 19 O.R., 62¢,and 18 \.R,, ‘P' bt that case did net tarn vpwn any question
under chap zo3, alorc comiderad,

On the whale, 1 am of the opmion that the plamiiff s case Gals, and the action
must be dismissed with coste™

that the Londs Day

THE STEAM ENGINE INDICATOR. AND ITS USES.

By Was, Trostrsus, Cuxe Esvisiur Mo teeat Wast Waree & Lot
DTATION.

YEAR after vear the beneficial results 10 be derived from this
wonderful little instrument become more widely known throvgh.
out the engincenng profession, and the study of indicator dia-
Krams i now easy as compared with a1 few years ago, owing 1o
the completencss and simplicity of the data at hand.  But all
cagincens arc unfortunately not ia a position to_ cither acquire a
theoretical or practical acquaintance with the indicator, and to
these 1 more especially desire to address myself.  lu these days
of progressive modern emgincering nearly every plant of any im-
portance is provided with cither one or moreindicators for theuse
of its engincers.  Owners of small plants, however, very mrely
cogsider this instrument 2 necessity, as they rarely undenstand
the purpose for which it s mtended. The engineens in changs of
these plants have thercfore very little chance to become acquaint-
ed with the use of the indicator practicaliy unless they put their
hands in their pockets and punchiase one for themselves, a counse
1 strongly advise even though you may have toreduce your spend-
ing moncy for some time and o hard up  for months.  You
will derive such knowledge from the use and study of this instru.

ment, that no matte: how thoroughly practical you may  be, you
will be so fully repaid that the outlay will never be regretted.  An
engineer aspiring to pesfect himselfin his profession loves to study
the theoretical basis of his profession and to acquire such intimate
knowledge that every move of his engine is thoroughly ander-
stood, and becomes to him at least a things of pride and joy, al-
ways scrupulonsly clean and running as smoothly as ciare and
knowledge ean make it, satisfyings to both engineerand employer.
To an engineer of this type (ind | know niny of them) ©say buy
vourself an indicator eathier than i wateh to show you when it bee
caomes time to quit work for the day.  If an engineer of the oppo-
site type, an indicator will not be of much use, as it will almost
surely soon yret as badly out of twist as the engine you so often
clain is of no earthly use except for serap iron.  To practical men
studying their own auud thetr cmployer s interests the indicator be-
comes almost a necessity.

Some of the leadingg and most valuable items to be obtained by
the use of the indicator are:

(1) The arrangement of the valves for admission cuteoff, release
and compression of the steam.

(2) The adequacy of the ports and passagres for admission and
exhiaust, and, when applied to the steam chest, the adequacy of
the steam pipes.

(3) The suitableness of the valve motion in point of rapidity at
the right time.

(4) The quantity of power developed in the cylinmder and the

quantity lost in vasions ways, viz., by wire dreawing, by back
pressure, by premature release, by poor adjustinent of vilves, by
leakayre, ote.
Taken in combination with measurement of feed water and the
condensation and measurciient of the exhaust steam with the
amount of fuel used, the indicator furnishes many other items of
valuable information obtainable from no other source when the
ceonomical generation and use of steam are comsidered. The
Iatter question s annually becomuyg of greater importance, not
only to proprictors, but to the engineer. 1 do not for a moment
daun that bectuse your valves were set without the aid of an in-
dicator that they are sure to be wronye, but I do say that with the
intelligent use of an indicator you can readily ascertain if they are
exactly right, and you can incertain just how much power youare
using and gust how much s useful and how much s frictional § in
other words, you have at all times the means to ascertain what
you are doing and how you are doing it.

1 have heard men boast time and ageain that they could set the
most comphicated valve systems without the aid of an indicator,
and 1 have had the pleasure of indicating some of these engines
and imvariably found a greatimprovement could easity be effected,
simply because the means were at hand to aiscertain if any erros
existed, and not becanse of any want of ability on the part of the
engineer.

Having decided to own an indicator, the purchase of the instru.
ment becomes a question requiringg careful consideration. In the
first place, indicators can be had at almost any price, but the
nature of the work required on 2 good reliable inctrument is so
mimute that only the very best work and materials must be em-
ployed, that you will find it to your advantage to deal with a
maker having a relinble seputation for ood goods rather than
purchasimy a poor instrument at a cheaper price. Any instrument
can be made to work, but not all the instruments sold will do
wood work. You might as well expect to sceure a really reliable
engineer at half wagges as to buy a good and reliable instrument
at half what it is worth.  The nature and stvle of work you have
todo will very langely determine the style of instrument to pur-
chase s for instance, You can use an instrument of much heavier
make on a slow runninge enygine than on an engine running at hipgh
speed and changing direction of paper drum travel tore rapidiy.
Modern constructed indicators are now armnged bearing particu-
Lasly on high speeds, and it is generally advisable to purchase an
instrument desyzned for high speeds, which will be quite as useful
an the average slow speed engine.

The importance of the mdicator s now so generally récopmzed
by all engine builders that nearly all finit-class engines are sent
from the shops with the eylindens already drilled for applieation.
When, however, no provision has been made for the application
of the indicator, holes must be drilled and tapped for not less than
Jz mch pipe in such position on the cylinder that when the piston
is at the ends of its travel they will be as nearly as possible it the
center of the clearance space, and yet not be obstructed by the
piston when at its extremes of travel.  In dHllingg greeat care must
be taken not to allow any chips to getimo the eyhinder ; and when
the oy hinder heads cannot be removed st is best to turn on a hule
steam as the dall begins to enter, so as to blow all cuttings out.
If you find clearance is too small to allow conncction as abave,
the tap may be made dircetly into the hicad (which it is desimble
to avaid if at all posaible) 10 bring the indicator into a convenient
position, the object being to have the indicator connected as
dirvctly as possible to the cylinder, and in all cases where the cire
cumstances will permit serew the indicator cock into the cylinder
inedf. Where the tap is on the side of the cylinder, by uscof nip-
ples and ctbows the indicator can be brought into a vertical posi-
tion the same asif tapped on top of ylinder. When the arrange-
ment is to be permanceat, it is advisable to have a cock for cach
end of the exlinder. Where youare using only one instrument, the
beast mcthod being to connect by means of side pipes and a3
way cock armnyred exactly in center of cxlinder.  The slight dise
adiantage arising from this indirect connection is more than
counterbalanced by the facility with which diagrrams ¢atn be taken
without disturbingg the paper drum, and by the fact that diagrams
can be taken from both ends of the cylinder on the same card,
making them very uscful for comparison. Do not, if posasible,
to avoid thix, usc angle valves on the ends of pipe instead
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of elbows with 2 T in the centre to attach indicator to, asissoue-
tines done, or the diagrams are liable to present an appearance
similir 10 insuficient lead and ¢ wire drawn ” admission.

Ater eylinder is ready for application of indicator, the next
sep is to prepare a sutable reducing motion to gct.lhc required
lenpzth of diageam on the paper drum. - This is sometimes difficult
to do, particuluely when high mtes of speed are used. There are
certiun amportant pomts to observe, the chief requisite that the
device used shall give to the paper drum a motion which will
exactly coincide with pasition of piston in minature at any part of
atroke.,  The maost reliable and useful device § have had the pleas-
ure of usingg for this purpose is the recent jnvention of a well
known Canadin engineer, Capt. James Wright, of Montreal, and
ilusteated w the Enkaricat. NEws of April 1895, As my
readers can casily et a full deseription of this device by referring
to their back numbers, 1 need not here deseribe it %303

In setting this reducer upon an engine permanently, it is well
to canunence mechanically and as near correct as possible.  Lay
out teducing motion <o that when piston is in center of travel,
vertical lever of reducer is exactly at right anples with piston rod
and as near center of crassshiead as circumstances and nature of
construction of engine will permit. It is also important that
sliding bar of reducer should at all times travel paraliel with cross
head of engine.  With ordinary care in setting up this reducer can
be miade to appeara portion of the engine and will actuate the re-
volving deum of indicator practically correct atalmost any e
of speed, and paper drum can be attached or detached at will of
uperator without any difficulty.

To take a diagram, serew the indicator to 3 way cock already
paned in center of cylinder, and connect with shding guide on
reducige mation by means of cord having as little stretch as pos-
sible.  If distance from indicator to paper drum is very great, it
is better to use a picce of flexible wire for this purpose.  Both
wire and cord must be provided with a hook and loop, so that
cord ¢an be detached at will with enyine in motion,  Adjust slid-
g bar of reducer to required length of dugram by means of
movable fulcrum pin in frame.  For slow speeds the best and
most desisable diagram is from 3% to § inches in length, but with
higgh speeds for accuracy diagrams should not be niore than about
ginches. I spring on'paper drum is properly set the Jength of
card can be adjusted 10 a nicety, and an cflort should always be
wade to have lenyeth as free from fractions as possible to simplify
and assist after caleulations of diagrams,

To attach a cand to paper drum is a simple matter, but 1 shoutd
strongly advise the use of metallic faced paper to allow use of a
metallic point on end of pencil lever, which must be firmly and
sevurely fastened 1o preveat any possible vibration through shak-
iy or maving of pencil, alvo the friction should beaslight as
possible and a vervy fine line drawn with merest touch of paoint on
paper. . i

In sclectingg a springs always use onethat will give you a diagram
about 2 inches high, that is with a So b, boiler pressure use a 4o
spring.  Exch indicator usually has from 3to §asprings accom.
panyiyg . Before allowing steam 1o enter indicator remove
pistan from indicator cylinder and blow steam through from bath
ends of euggme ey hader.  Carefully oil indicator piston with best
evlinder oil, and” all other moving parts with specially prepared
wateh oil.  An indicator piston should drop inte eylinder of its
own woght freely and easily, when both ends are open to the
atmosphere. Screw down ‘milled nut on andicator firmly and
adjust serew o regulate pressure of pencil, keepinge pressure as
light as posible, and be carcful to have paper sccurely and
smmoothly placed on revolving drum.

Refore allowing full pressure steam to enter indicator atlow
steam 1o escape on relief valve at side of 3 way  cock until steam
becomes dry and clean. Allow indicator piston to work under
full pr.x“urv'fnr a few revolutions, until it becomes hot, then with
both cads of piston open to atmasphere, draw the atmospheric
line by applying pencil to paper while moving with reducing
motion.” Turm on steam under full pressure and apply pencil to
paper duringg onc or more revolutions of cagine from cach end of
alindes. 1 reducng mation and paper drumspar |, are properly
adjusted, length of 3 double card should measure in . nth exactly
the same as the Ieagth of the atmospherical line previousdy dmwn,

Aftes o suffivient number of diagrams have been taken, remove
the piston, cte., from the indicator, while it is still upon the engine,
allow steam to blow for a moment througls the indicator eviinder,
and sce that puston, spang and all movable parts arc thoroughly
wiped, cleanadand oiled. Pay particular atiention to the springs,
as thair accurey will be scriously impaired if they are allowed to
rust, and great care must be taken that no grat or foreym sub-
stance be intnlucad, to cut the ovlinder or scratch the piston ;
remember you are handling a delicate amd sensitive instrument,
and act acsondingly. The heat of the steam blown through the
alinder of the indicator will he found to have dried it perfectly,
and the instrument may he put together with the assurance that
i s ready for instant and mmmediate use when required.

The various lines dmwn by the indicator on the diagvam are
named as tllows and can be readily recognized after a little
praciice: N . .

Tur ATMPHERIC LINg i a line drawn by the pencil of the in-
dicator when the connections with the engines are closed and
both sides of the piston are open 1o the atmosphere. This line
aopresents on the cant the pressure of the atmosphere or zere
FAURC Pressurc.

Tur Vacrt M Last s a reference line dmwn about 14,7 pounds
by scale below the atmospheric line and cepresents a perfoct
vacuum or line of no pressure.

Tux CLEARANCR LINE 1< another reference line drawn at a dis-
tance from the end of the diagram, and at right angles with a line

here, equal to the same per cont. of its length as the clearance is
of the piston displacement.  The distance between the clearance
fine and the end of the diagram represents the volume of the
clearance and waste room of the ports and passagres at the end of
the cylinder.

Tur LINE OF BOILER PRESSURE is a reference line drawn by
hand parallel to the atmospheric line and at a distanee from it by
scale equal to the boiler pressure shown by the gaoge. The
difference in pounds pressure between it and the steam line shows
the loss of pressure due to steam pipe and the ports and passages
on the engine.

Tue ADMISSION LINE shows the rise of pressure due to the ad-
mission of steam to the cylinder by opening the steam valve,  If
the steam s admitted quickly when the engine is about on the
dead centre this tine will be practically vertical and at right angles
to the atmosphere.

Tue STEAM LINE is drawn when the valve is open and steam
being admitted to the cylinder.  In automatic cut-off enyrines with
sufficient port area this line will be practically paraliel with atmos-
pheric pressure.

THE POINT OF CUT-OFF is the point where the admission of
steam is stopped by closing the valve.  Sometimes there is adittle
difficulty in determining just exactly where this takes place. Itis
usually, however, located whete the outline of the diagram
changes from convex te concave.

THE EXPANSION CURVE shows the full in pressure as the steam
in the cylinder expands doinge work.

THE POINT OF RELEASE shows when the exhiust valve opens,

THE EXHAUST LINE represents the changge in pressure that takes
place when the exhaust valve opens.

THE BACR PRESSURE LINE shows the pressure against which the
piston acts during its return stroke. On_ diagrams taken from a
non-condensing enginte it is cither co-incident with or above the
atmospheric line.  On diaggrams taken from a condensing engine
it is found below the atmosphieric line and at a distance greater
or less, accordingg to the vacuum obtained in the cylinder.

THE POINT OF EXBAUST CLOSURE is the point where the exbaust
valve closes.

THE CONPRESSION CURVE shows the rise in pressure due to the
compression of the steam remaining in the cylinder after the ex-
Haust valve has closed. )

Tut MFAN EFFECTIVF PRESSURE (M. E. L) is the mean net
pressure pushimg the piston forward.

Tue INtriaz PRESSURE (1 PL) i the prossure acting on the pis-
ton ~t the beginning of the stroke.

THE TURMINAL PRESSURE is the pressure above the line of per-
feet vacuum that wonld exist at the end of the stroke if the steam
had not been released eatlier.  Itis found by continuing the ex-
pansion curve to the end of the diagram.  This pressure is meas-
ured from the line of perfect vacuum, hence it is the absolute
terminal pressure.

Itis not my intemtion to use diagmme, 1 therefore will not
attempt to describe how the vadous calculations can be arrived
at by grathering particulans from diagrams,  Any eagineer with a
hittle experience in handling indicators, will be able to analyse
his own diagzram, if not, I am quite sure the editor of this esteemed
journal will be only too glad to reproduce them, togetlier with any
questions, in his paper to allow other engineers a chance to
analyse and discuss them.

The most important formulac required is that to find the horse
power generated from a dingmum, and’ this is the only one T slall
take the liberty 1o deal with. You fiest require ta find from the
diagram the mean effective pressure on the enyrine piston through-
out the stroke, this is casiest arrived at by the use of a small instru-
ment called the planimeter, which with careful manipulation will
give the arca of the diagram within the hundredth part of an inch,
Wlhen area of dinggrmm becomes known divide by length of dia-
ram, the result will be the mean averayre height of the dingram s
multiply this by scale of springy used and you have the M. E. I
thraughout the stroke.  There are, however, several methads of
finding the M. E. P, without the aid of a planimcter. onc of the
maat convenient beingg as follows « Dreaw on the diagmm ten or
any other convenient number of Tines at right angles 1o the atmase
pheric line and at equal distances apart.  Measure the length of
cach ondinate within the lines of the diagram and divide the sum
total of their leayths by the number of ordinates used.  Multiply
average leagth thus found as before and you have the xanie result.

To calculate the b, p. of an engine, multply the mean net area
of the piston in_ square inches, (Diamcter squared x.5833 =arca
minus arca of pivton red=mcan net area) by the M. E. P pree
viously found in pounds per square mch actinge on the paston
throughout the stroke (area piston v M. E. L) Multiply this pro-
duct by the distance througch which the piston travels in inches
por minute.  (Stroke in Imhies <rev. per nunute x 2 strokes per
revolution), this will give vou the number of inch pounds exerted
by the engine.  Divide this by 12 to reduce 10 foot pounds, and
as an W ™ is undenstoad 1o equal 33,000 pounds raed 1 foot ingh
in one minute, by dividing total fool pounds by 33,000 you jct
total h. . generated by engine in accondance with following
formula 3~

Mean net area of panton x M, E. I Xtev. per min. ¥ 2% atrole in inches

) 12X 33000

~LHTP,

Mr. E. E. Cary, who has been engaged in the manufacture of
incandescent lampe in the United States for the past ten years,
has accepted the position of geneml manager of the Packard
Electrie Co., lad., of St. Catharines, Ont.  Mr. Cary cxpects
shostly to call upon and make the acquaintance of the many
users of the Packard lamp and transformer throughout the
Dominion.
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BOILER EXPLOSIONS AND THEIR CAUSES.

Editor CANADIAN ELrcTRICAL Niws,

SR, - Your theory of the Detroit boiler explosion is correct and
the only commonsense one, 1o wit, that the safety valve, even if
operitive and open, was too small to give passage to vapor forme.
ingr with such rapidity as to increase its pressure from g Ibs. to
100 1bs. m four minutes, and from 5o lbs. to 100 lbs. 1 one nunute.
Until Parliament intervenes to have safety valves made larger,
explosions will continue to occur and fatalities to follow,

. C. Banaae,
City Engincer, Quebee,

THE C.A.S.E. AS A SECRET ORDER.
Exlitor Cananian Eercriicat. Ngws.

Sig, =1 notice in your Eist issue an editorial the first three lines of
which contained the followingr: ¢ It secems unfortunate that the
Associrtion of Stationary Emaincers should have been ongamized
upon the basis of a feateral order,”

Since becomingg it member of the above order 1 have been en-
abled through its aid to master numerous prablems pertainimg to
the calling, but after carcfully reading your article and trying to
formulate & plan by whichany body of men could so hold together
without either sign or password, 1 was obliged to give it up,

If we admit that some secrecy is necessary, we st also ad-
mat that no Assocsttion could be onganized with less than the C.
A.S. E. Yousay youdo not object to such societies or fodye
room methads, but the cumbenome machinery of wseeret society
is unneccessary where there is nothing to conceal.

“Mr. Editor, you must have got into the room where we keep the
goat, as heas the only cumbersome prece of maclmery we have,
and the fact that you have taken the 4th degree and not the
first three, may be responsible for the statement you made that
our initiations are not always impressive.

1 will impart to you some of the secrets in the following state.
ment. Our initintion (including all the degrees) occupies about
ten minutes.  Eagincers being a pood thing, and consequently
scarce, s responsible for the very few initintions during the year,
sy ten at most; this is about one hour and a half spent in twelve
months, and § venture this remark, Sir, that the time speat by you
in copyimy and printing the above article occupicd more time, is
no more legatimate, gor beneficial than the mtiations, cte., of the
C. A.S.E.

In conclusion 1 will say that as the pamaphernalia of the order
conaists only of a tin cent brass plated button, 1 willnot mention it.
However, if it should proveunsightly 1o any onc 1 will bore holes
in it and utilize it instead of wire mails to keep the bottoms of my
blue bloomers from sweeping the dusty surface of my boiler
room.

Toronto, Dec. 12th, 1895. J. G. Bas.

BY THE WAY.

Mg, A, W. Coxapox, now engagred in the engincer-
ingr department of the Canadian General Electric Com-
pany at Toronto, was onc of the pioncers in the intro-
duction of electricity for lighting purposes in Japan. In
18S9 the Edison Company, of New York, in whose em-
ploy Mr. Congdon then was, recciv.d an order from
Japan for a1 100 light clectric plant.  Partly owing to the
improbability of being able to secure the services of any
one competent to install the plant, and partly, no doubt,
with the object of making known their goods in an cn-
tirely new ficld, the possibilities of which it was impos-
sible to judye, the company decided to send Mr. Congr-
don and another of their employces to Japan with the
clectrical apparatus and the necessary steam plant to
opernte the same.

This was the sccond clectric plant installed in the
country, the first onc havinyg previously been put in by
the Brush Company. The intention was that Mr. Conye-
don and his companion should remiain about six months,
or long enough 1o install the plant and getitinto proper
working arder, and be cnabled to estimate the possibili-

ties of the field for future business, As a matter of fact,
the two Americans  remained in Japan for 4 period of
nearly three years.  After completing the work which
they were specially sent out to do they received an order
to install an arc and incandescent system for the Em-
peror, whose palace is now lighted with incandescent
lamps, and the grounds surrounding: it with are lights.

Mr. Congdon states that, owing to the prejudice
which prevails against foreigners, all business in Japan
has to be done through mitive companies.  Such com-
panics now exist in Tokio and several of the other large
cities, and it is estimated that there are at present in
operition throughout the empire about 16,000 lights.

Public lighting is done by these companies under
contritet with the municipality and with private consum.
ers in the same manner as in this country.,  Much of the
current to private consumers is supplied through meters,
an additional charge being paid by the customer for the
use of the meter.  Lighting plants are also being put in
to some extent by manufacturing companies,  For one
cotton mill company Mr. Congdon installed a 500
light plant, which has since been increased to 1000
lights.

On account of the low standard of illumination, as
compared with Europe and America, the progress of
clectricity for lighting has ncc'cssurily been slow.  The
people of Japan cannot be expected to jump from fish
oil to incandescent electric light at abound. A few
years ago fish oil was the almost universal illuminant in
that country. Within a comparatively recent date kero-
senc oil has been introduced, and is now being import-
ed in immense quantities.  As the standard of
illumination rises, the increased use of eleetricity must
necessarily follow. .

Referring again to the prejudice which exists agrainst
forcigners, it is only within recent years that Japan
has tolerated in any degiee the people of western
countries.  Now, however, she is seeking to learn from
and profit by the more progressive western civilization,
and Japanese students are now to be found in the mili-
tary, naval and scientific schools of Europe and
Americit. | learn from Mr. Congdon that in cases
where it is obligatory upon the Japianese to em-
ploy 2 foreigner, their policy is to pump all the infor-
mation possible out of him, and when the supply is ex-
hausted, replace him by o native whose services can be
had at a comparatively trifling cost. The average wage
for unskilled labor is 15 cents per day, and skilled work-
men, such as carpenters, receive but 30 cents. A Jap,
says Mr. Congrdon, can five comfortably on 10 cents a
day. On account of the antipathy to foreigners of
certain classes of the people, it is the rule for o forciyn
judge to sit with the native judge in every legal case in
which the interests of a forcigner are at stake.  These
forcign judges are appointed at the instance of the
gorernments of countries such as Germany, Great
Britain and the United States, which have treaties with
Japan.  Japan is most desir us that these treaties with
the European nations, some of which are about to lapse,
should be renewed 3 consequently when it was demand-
cd of her that she should appoint forcign judyges and
py them handsome salaries, she consented to do so
without aa murmur.  Notwithstanding that the United
States are the largest buyers of Japanese goods, Japan
purchases more largely from England and Germany,
always having in view no doubt the renewal of the
treatics with these™nations.
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CENTRAL STATION BOOK-KEEPING.
By GeO. WHITE-FRASER, E E.

Tug keeping of an exact system of accounts is an
absolute necessity in any kind of business, if it is to be
inteHigently followed as a means of livelihood, and not
as a mere means of passing the time.  The light thrown
on the working of & business, the comprehension of its
details, in fact its science, depends, one might say prin-
cipally, on the minuteness and accuracy of the records
kept ; and without any records at all such a business
can only be a formiess chaos drifting about aimlessly
the sport of fortune, the plaything of chance.  Business
may properly be called a science ; a particular business
is a branch of science. Science has been called the
record of exact observation, and it certainly is true that
every branch of knowledge of to-day is simply based on
the accumulation of observations made during past
ages, and without observation there could be no know-
ledgre.  Observation is the * book-keeping ™ of science ;
experience is merely the tabulations and deductions of
the mental book-keeping process gone through by every
intelligent person, and it will be evident that book-keep-
ing of some kind or other, whether simple or complex,
conscious or unconscious, lies at the root of all intelli-
gence, order, knowledge and progress. The very term
*¢ accounting ** implics order ; if there were no records
there could be no knowledge, and it seems unnecessary
to point out that without knowledge progress is an at-
tractive viston, an unattainable ideal.

Electricity is as much as any other a science in which
observation is peculiarly rich in results, and likely to
greatly bencfit the observer.  Its various workings are
by no means reduced 1o exact knowledge yet, and asits
practical applications to the uses and requirements of
every day life are innumerable, it behooves every person
interested in clectricity as a business to keep records,
as much for his own guidance as for the advancement
of the science.  That application which is of most prac-
tical interest to the readers of this journal is, of course,
to the requirements of public and domestic lighting, and
to the supply of power, both for stationary purposes
and for the purposes of locomotion ; and as the meth-
ods of the generation, transmission and utilization ot
current for the above purposes have been long and
scientifically studied, and as 2 matter of fact have been
reduced to their lowest terms (i. ¢., cost), it is proposcd
to indicate first, what those lowest terms arc; next,
how to attain to them. Putting it differently, it is pro-
posed to show for how little, under favorable circum-
stances, current may be generated and light or power
produced; and next, what method of central station
bookkeeping will most clearly show how much it costs
any individual station to produce current, and thercfore,
how much improvement can be introduced into the
operations ;. what cconomics can be made, and what
extra income earned. It is quite plain that unless you
know what you are doing now, and how you are doing
it, 1t is not possible for you to see your way to doing
better.  And if you can do better, you might as well do
it.  Whereas if you are doing as well as possible under
the circumstances, it is well for yvou to know it and to
keep up that high standard.

The successful carrving out of an clectric light and
power business involves the proper and cfficient opera-
tion of so many different classes of machinery and ap-
paratus, the maintenance of so many parts subject to
wear and tear, and the minimizing of so many possible

sources of waste, that some amount of careful and
systematic accounting is absolutely necessary, and the
more complete and comprehensive the system of records
the more efficiently will the whole plant be kept. This
becomes evident when it is remembered that not even
the very highest class of machinery—steam or electric—
is angthing like perfect, and that in order to get out ot
itall that it is capable of doing, constant care and
watchfulness are necessary. This imperfection and in-
efficiency is found in every piece of apparatus composing
a central station plant.  Of the coal you buy by the car-
load, some will be wasted by going to dust; a very
large proportion of the heat contained in it will go up
tho chimney without doing any good under the boiler ;
more will be radiated from steam pipes and cylinders ;
some condensation of steam in pipes will waste heat;
valves may get out of adjustment and allow more steam
to be used than is absolutely required for the work to
be donc; belts will slip ; shafting will absorb power;
the best dynamo ever made will only give back about
95 per cent. of the power given to its pulley at full load;
lines, leaks, transformers, lamps and consumers will al}
waste current, and they cannot help wasting some ; but
the amount thus lost may easily be kept within reason-
able limits, if you only know who or what is wasting too
much, and in what particular way. It does not seem
to be properly recognized by a large number of those th
charge of the smaller electric lighting stations, that all
machinery and apparatus is necessarily more or less in-
cfficient. A transformer on a pole, that certainly has
every appearance of being sound and strong; not
grounded anywhere; properly insulated and mechanically
perfect in every way, still wastes current.  If you don't
belicve it, take some transformers, connect up their
primary circuits to the 1.000 volt mains, and leave their
secondary circuits open.  You will say *‘there’s no load
and thercfore no current will flow on the primaries.”
Try. Start up the alternator and a sufficiently sensitive
ammeter on the primary will show a current which will
be larger as more transformers are put in circuit, and
which you cannot stop, simply for the reason that a
small leak is perfectly inevitable and inherent in the de-
sign of a transformer.  This is an incfficiency, and you
want to make it as small as possible.  You must also
thoroughly realize that every machine or picce of ap-
paratus in your power house is more or less inefficient,
and that only by watching can you make the cffects as
small as possible.  Bookkecping is necessary not only
to show you how much you are making or losing, but
to show you where you are losing ; where you are not
doing so well as you might ; what particular picce of
apparatus is of poor quality ; what particular class of
business is worth working up; and until a system of
records is Kept, not only of wages, coal, and gross re-
ceipts, but of wear and tear, leaks, lamp rencwals, etc.,
no clectric lighting business can possibly be intelligently
managed. It may possibly be thought that the writer
is very unnecessarily prolix as 1o the desirability of ac-
counting, but in his experience the great majority of
smaller central stations not only keep hardly any accounts
at all, but are not aware of the directions in which im-
provements are possible, nor of the facts referred to
above as to the inherent imperfections of all apparatus.
It is thercfore thought advisable to divide the general
subject into parts, showing the various headings under
which special accounts should be divided, for steam
plant, clectric plant, lincs, lamps, consumers, ctc., and
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to explain the necessity for the various headings, by re-
ference to the incfliciencies and possible wastes which
they are designed to keep track of and to check.  Hav-
ing once indicated the general system, then individual
station managers will no doubt be able to extend it in
such directions as seem to them fit.

First then, the business of a central station is to manu-
facture electricity and to sell light and power. Fuel
the raw materinl—must be got and by means of ap-
propriate machinery turned into electric current. This
must be conveyed somehow to the consumers® premises
and turned into light, but between the coal-pile and the
lamp there is much greater complexity than the above
bald description might lead one to suppose. The most
obvious and simple accounting will be to keep the
amount of coal bought, and to set it against the money
received for rental of lights, and everyone does this.
This gives blind resuits, and shows whether the business
is losing or gaining, but nothing more, and it is necessary
to pry more closely into intermediate stages.

The first stage is the process of conversion of the
heat in the fuel into motion. We burn fuel to raise
steam for use in the engine. The distinct steps are (a)
the combustion of the fuel; (b) the communication of
heat to the water in the boiler; (c) the carrying of the
steam from the boiler to the engine ; (d) the utilization
of the steam by direct pressure, and by expanston in the
engine, and (f) the getting out of the steam after it has
done its work. Each step is important and should be
attended to in order to get as much return as possible,
viz., to minimize waste and loss. It takes a certain
amount of heat to raise steam of a required pressure
from a known quantity ot water of a given temperature.
Therefore there is a direct connection between the amount
of fuel burned and the amount of water evaporated.
An accurate record of the amount of fuel burned, and
of the feed water used-——with the average temperature
of the feed water—will therefore give a very good idea
as to whether there is a reasonable proportion between
them. In fact it will show what use is being made of
the fucl. This will lead to an investigation into the

are very casily kept, and which may show the
way to very appreciable savings in the boiler room.
These are the temperatures of the feed water after
it has passed through the heater and a continuous dia-
gram shewing steam pressure from start to finish.
If the temperature of feed water can be raised at all
without the direct expenditure of fuel, it means that a
proportionately less amount of fuel will have to be burnt
under the boiler.  Taking this temperature both before
and after the feed has been passed through the heater,
will show how much it has been raised and consequently
whether it may be possible to raise it still more.
Continuous record of steam guage, will show whether
the firing has been such as to maintain it regular, or
whether it has varied above and below the proper point.
Every time it has dropped low, the manager may be
perfectly certain that it has been raised by putting on
coal and opening the draft, and by the consequent waste-
ful escape of gases up the chimney before being con-
sumed, and a too high pressure means also wasteful
firing.  Boilers are subject to wear and tear, their
grates can be burnt; their flues stopped up with soot ;
and their steaming abilites impaired by the formation
of scale and the deposition of mud. It is important to
know how long the grates will go without requiring to
be replaced; how long the Boiler may be run without
requiring washing, etc., and records must be kept show-
ing any repairs ; when flues were cleaned ; when boiler
was scaled, with quality of scale, and the amount of com-
pound used, with its effect on the scale. If grates go
very rapidly it means cither very poor firing, or very
poor grates.  Want of cleaning Wmay be the reason of
excessive consumption of fuel ; dirt in the flues indicates
that the coal has not been completely burnt in  the
furnace and therefore that the fireman has not been
properly attending to his work. The boiler room day
book may therefore take the form indicated below,
those stations having a large equipment will report
particular boiler by numbers. It is usual to combine
the whole station report into onc sheet, this can of
course easily be done :

FORM FOR BOHLER ROOM DAY BOOR.
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causes of any observed discrepancy, and then it becomes
a question whether the coal is poor in quality, whether
the method of firing is good, or whether there be any,
other cause. A record not only of the amount of coal
burned, but of the ashes left over, will show theamount
of actual combustible material in the coal, and these
give an idea of the real money value of the fuel, and a
still further accurate record of the chimney tempera-
ture and of the chemical analysis of the cscaping
chimney gases, will very clearly show whether available
heat is going up the chimney unconsumed. It is of
course only the very large stations that can keep these
two last records.

There arc two more very important records that

The record of the steam pressure should accompany
the above report and be filed with it.

Here we have the means of observing the whole
working of the steam generating department, which is
very simple, casy to keep, casy to work up, and likely
t¢ be of the greatest value. It is known how much
fuel has been bougght 5 how much has been consumed ;
how much refuse there has been 3 how much water has
been turned into steam.  With the records to be
described for engrine and dynamos, cte., there will thus
be a complete and detailed story told every morning to
the maniyer, as to how he is getting on, and what
condition his business is in.

(To ¥z Coxtincen)
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1895-6.

Tuis is the season of stock-taking and new resolu-
tions —of retrospection and anticipation. - The results
of 18935 are before us, and so far as this journal and the
interests it aims to subserve, are concerned, we find
little cause for complaint. During the years of
depression through which we have recently come,
clectrical development in Canada, though somewhat
hindered, has made rapid progress. Indeed, consider-
ing our limited population, the amount of clectrical
apparatus which finds a market here is truly astonish-
ing. The explanation no doubt lies in the fact that old-
style apparatus which has been found to be lacking in
cfficiency and ¢conomy, is being displaced by modern
types embodying these necessary qualifications. A
large field is being found for incandescent lighting
among the smaller municipalities and in all kinds of
manufactories. There was less clectric railway con-
struction in 1893 than in 1894 ; notwithstanding there
was a fair amount done. Among the more important
enterprises carried out during the year was the con-
version of the street railway system of London to
clectricity and the construction by the Bell Telephone
Co. of a long distance line connecting the cities of Mon-
treal and Toronto.

The outlook for 1896 appears to be promising. A
number of large undertakings, including the construc-
tion of an electric street railway system in Quebec, are
understood to be on the tapis. The present year will -
doubtless also see several long-distance electric power
transmission schemes put into operation.  As upon the
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success of these will depend one of the most important
phases of electrical development, the results will be
looked for with the decpest interest.

It is not improbable that during 1896 will be witnessed
the introduction of the clectric locomotive on our
trunk lines of railway. The C.P.R. Co. arz said to be
still considering the advisability of employing electric
locomotives for hauling their trains up the long and
steep grades in the Rocky mountains.  In view of the
successful testy of the electric locomotive at the Balti-
more tunnel, more particularly referred to clsewhere in
this paper, there appeirs to be little room to doubt that
the substitution of electric for steam locomotives on
these grades would effect a saving of time and money.
At present the trains have to be divided into sections at
the foot of the grades, and two Steam locomotives are
required to bring each section to the summit. A single
electric locomotive could bring the whole train up the
grade in less time than is now required for two loco-
motives to haul up one section.

During the year that has just closed the ELrcrricat
NEws has added largely to the number of its subscribers
and friestds.  Its aim has been and will be to keep pace
with the development of the science which is effecting
such. wonderful changes in this and other lands. We
carnestly invite the support and co-operation of present
and prospective readers to make the ELecTricat News
increasingly instructivé and valuable. The best service
which the readers of a journal of this character can
render, is to contribute to its columns their opinions and
experiences; ask for information on subjects with which
they may wish to become more familiar; as apportunity
offers speak a good word for the paper; read the
advertisements, and seek acquaintance with the
advertisers. Kindly jot down on the leaf you turned
over last Wednesday the above essentials of a good sub-
scriber, and may prosperity await your every cffort in

1896. .

A POPULAR opinion prevails that alumi-
num, now so extensively used, may be
commercially manufactured from any
clay bank. Thisisamistake. Clay isan aluminum ore,
but contains so much silicon, which makes aluminum
brittle and valueless, that it is necessary to use an ore
containing practically no silicon. The most common
is that known as bauxite, found in Georgia. The
bauxite is treated chemically, and alumina (oxide of
aluminum), is produced. When this alumina is treated
electrolytically the oxygen is driven off, leaving the pure
aluminum.

Now Aluminum
is Made.

THE smoke nuisance which prevails in
our citics may soon become a thing of
the past, by entirely excluding coal
from them. All the operations of heating, illumi-
nation, cooking, motive power, etc., etc. would then be
carricd on by electricity,. 'When water power was avail-
able within reasonable distance the electricity could be
gencrated very cconomically by that means, otherwise
steam would be employed at a station or stations re-
moved a sufficient distance to obviate the nuisance of
smoke, the current being reduced by step down transfor-
mers on the outskirts or within thecity. The time may
not be far distant when the coal cart shall be no more
secn on our streets, and the coal bin be no more a
necessity in the cellar or the shed.

Cealless Cities.

.

AMoxc the domestic uses to which
electricity has been applied is that of
washing dishes, though in the case of
the clectrical dishwasher on exhibition at the Palace of
Industries at Paris, using that force only for motive
purposes, any other power would do equally well,  The
machine consists of a trough containing water, with a
revolving axle having a broad screw thread fitted with
brushes.  Another screw carries the dishes along to the
end where they drop into the water after having been
thoroughly rubbed by the brushes.
capacity of 2,000 plates per hour.

An Rlectrical
Dish Washer.

The washer has a

Tue overhead trolley has always been
considered unsightly and it has proved
itself dangerous in many instances,
where loss of life has been caused by broken live wires.
A practicable means of doing away with it has long been
sought, and it is said has now been found, New York
has tested it, and both that city and Chicago are about
to introduce it. The trolley is superior to the cable or
any other means for propelling street cars, in point of
comfort, capucity for big loads and cheapness. How
far the underground trolley would work in northern
climates where the conduit wouyld be liable to be choked
with snow or ice remains to be demonstrated.

Underground
Trolley.

Junge Crark of North Carolina, advo-
cates the operation of telegraph lines by
the post office as is done in England.
He points out that in the United States (and the same
is true of Canada) the telegraph companies reap farge
profits while the post office service is carried on at a
loss. If the two were united the government would
gain, while the people would also benefit, because rates
would be lowered. A ten cent rate for ten word mes-
sages could be adopted, or even five cents, as the average
cost of transmitting a message is only about three
cents. Judge Clark makes out a strong case for the
government owning and operating the telegraph, and
the experience of England points in the same direction.

Operation of
Telegraph Lines,

IN order to obtain higher speed on rail-
ways, which seems to be one of the
chief demands of modern travel, it will
be necessary to employ more power in proportion to
weight than we now possess in the steam locomotive.
To accomplish this the scurce of energy will have to be
stationary and the energy transmitted to the moving
train. This can only be accomplished by electricity

An clectric engine can be made to develop almost any
amount of power without excess of weight or size. A
certain amount of power is wasted in transmission, but
on the other hand, a given horse power may be de-
veloped at a stationary station 6o per cent. cheaper than
on alocomotive, by the use of compound condénsing
engines, larger boilers with greater heating surface,
cheaper coal and other economical devices not practi-
cable on a locomotive. The high speed traction engine
of the future Will therefore be driven by electricity.

RBlectricity for
Locomotives.

A survey has been made for a some-
what novel telegraph cable.  Attempts
by the Brazillian government to cstab-
lish telegraphic communication with some parts of the
interior have failed, because of the rapidity and density

A Sudfluvian
Telegraph,
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of the forest growth, and as the region is an important
India rubber, coffee and sugar producing country, it is
essential to have it brought into direct telegraphic com-
munication with the commercinl centres of the world.
The Amazon fows through it, so the idea was con-
ceived of laying a cable along the bottom of the river.
The line will extend from Para to Manaos, a distance of
1,365 nautical miles, with sixteen stations on the way.
The great importance of the Amazon as a trade route is
shown by the fact that the F araday, a steamer of 3,000
tons burden, which is to lay the cable, will be able to
proceed all the way to Manaos, 1,100 miles {rom the
mouth of the river. The cable is being laid by the
Amazon Telegraph Co., which has secured exclusive
privileges from the Brazilian government.

A TEcHNICAL journal of great repute
recently stated that it was a very
short the very crudest
central station practice was the rule on this side, and
that the great advance made since 1891 is largely due
to the adoption of European methods rather than toany
efforts of our own. The storage battery has received
its practical applications there ; polyphase alternating
machinery has been developed there and its value
proved, and at this moment there are being brought
into use two improvements of the greatest value to
central stations.  The first is an incandescent lamp of
high voltage —up to 230 volts, and the other is an arc
famp of small candle power - suitable for interior illumi-
nation. The great benefit of these two improvements
are evident when it is considered that the first will per-
mit of distribution at 250 volts instead of 110, with con-
sequent reduction in copper, while the second will enable
the central station to take advantage of the higher cffi-
ciency of the arc lamp over the incandescent.  How
is it that central stations on this side don’t seem to
be able 10 avail themsclves of the improvements taking
place in clectrical apparatus clsewhere? Why should
our central station practice be open to the imputation
that it is ** crude ™ and behind the age? Why do we
find so much incfficient machinery and hear so often
that clectricity does'nt pay? There must be some
reason for such a departure from our usual enterprising
spirit, and in fact several causes may be assigned.  One
of these appears to be the lack of interest shown by
managers and owners in the operation of their plants;
an apparent apathy and helplessaess where any electrical
problem is encountered, which causes them to blindly
follow the lead of the great manufacturing companies,
instead of striving to acquire information from some
more independent source, or of investigating such prob-
lems themselves,  lgnorance cannot be discreditable
unless no cffort is made to enlighten it, and where there
are so very many books on clectrical subjects--written
both for the trained engineer and for the beginner, treat-
ing of every subject relating to the generation and utili-
zation of carrent, and in perfectly straight-forward
language, it is the duty of every one interested in a
central station plant to inform himself more or less thor-

aghly on these points. The technical journals are
probably the most valuable means of spreading informa-
tion keeping track of any new methods, any improve-
ments, or any new suggestions from this or other
countries, This journal itself is very desirous of afford-
ingr.all facilitics to subscribers for the disseminating of
useful information, and its columins are always open to

Central Station
Practice. . !
time  smce

discussions and correspondence ; but it cannot be too
strongly urged upon the managers of power plants that
they should keep closely in touch with the progress
taking place all along the lne, and be posted on what
other plants are doing; what developments are observed
in other countries ; and what is being done or advised
by engineers having greater facilities for observation
and experiment than they themselves.

It has been remarked several times
Klectrical Methods. recently, in the American technical

journals, that although electricity is
very much more widely used for all industrial purposes
in the United States than in Europe, still the methods
of its application in Europe are very far ahead of those
i America, and the results very much more carefully
worked out, A study of European central station prac-
tice shows that apparatus, that on this side of the water
is regarded as being of merely scientific interest, even
if it is heard of at all, on the other side has long been
accepted as a necessary feature of a generating plant.
In Germany, for instance, it is stated that 8o per cent.
of the central stations have auxiliary storage battery
plants that were installed at the recommendation of en-
gineers in the employ of the central stations themgelves.
This means that their advantages were recognized on a
purely professional and commercial basis by engineers
who were i no way interested in the sale of these goods,
and therefore were not biased. In America, on the
other hand, with the exception of some few of the larger
and more progressive companies, the storage battery is
never even thought of in connection with actual practice;
and in the Dominion there is even less recognition of its
value. Is there an auxiliary storage battery plant in
Canada ? Again, the gas engine has not even a place
in central station practice on this side. In England at
present there are four central stations using gas engines,
the most recent being the municipal plant in Belfast,
Irctand, while on the Continent, and particularly in
Germany, the suitability of this prime mover for electrical
generating purposes, has long passed the stage of dis-
cussion. In Brussels, Belgium, there is a plant consist-
ing of gas cngines, dynamos and storage batteries,
which indicates the favor with which the gas engine is
regarded in conservative Europe.  On our side it seems
to be regarded with suspicion, and has received but
little application to any use. No reason is apparent
why this should be so, unless it may be ascribed to the
relegation in this country of electrical engincering to a
commercial rather than toa professional basis, which
leads to the neglect of whatever is not upheld by strong
commercial interests, or opposition to whatever may be
suspected as likely to introduce complications with re-
spect to established manufacturing interests.  The gas
engine is no longer in the experimental stage, either
from an engineering or a commercial standpoint, and it
is little to our credit that this is not more fully recog-
nized here.

A cugren paper says @ The force of habit was beauti-
fully illustrated in a church here. A street railway con-
ductor was taking up the collection, and reaching a
row of young men who were rather dilatory in making
the response he shook the plate quite sharply in front
of them and said, ¢ Fares, please!’ There was an aud-
ible titter in that section of the sacred edifice that only
subsided when the musical voice of the energetic street
car man rang out in a grand old hymn.
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No. t C. A, 8. E., Toronto, will buy a lubricating oil tester for
their rooms.

A telephione system with nearly 50 subseribers has been put in
operation at Campbeliton, N, B.

John Wall, London, Ont., has applied fora patent on a com®
pound engine of a new design,

The increase of trolley, telegraph and telephone wires is said to
be rapidly Killing off the shade trees.

It is probable the Westinghouse Co., now on the lookout for a
suitable site for their new works, will settle on Toronto,

The people of Durham have subscribed the amount asked for
towards the Port Perey and Kincardine Electric Railway.

The local divisions of the Brotherhood of Locomative Engincers
at Ottawa, held their first annual supper and ball on Dece, 23ed.

About 200 railway carriages are now lighted by electricity in
Sweden, and in Denmark the same system is in use on the better
trains.

A vote of the ratepayers of St. Catharines is proposed at the
municipal elections as to the city having its own electric lighting
plant.

“ They say it's electricity,” said Pat, as he stopped before the
incandescent strect light 3 *“but Pl be hanged if T see how it is
they make the hairpin buen in the bottle.”

Mr. H. A, %verett has disposed of a large part of his stock and
resigned the vice-presidency of the Toronto Railway Co., to de-
vote hix attention to his United States street railway interests,

Booths are to be erected in the public squares of Copenhiagren
containing public telephones, conveniences for writing, letter
offices and news' and bootblacks' stands, a regular multum in
parvo.

The carnings of the Toronto Street Railway Co. for November
showed an increase over those for November 1894, to the extent
of $4,317. The earings for 1895 will probably reach a million
dollars.

The most reliable statistics give the output of bicycles for 1892
at 10,000 and for 1895 at 20,000, representing a cost of $30,000,-
000, or fifty cents for every man, woman and child in the United
States. Next year it is expected to reach $50,000,000.

The directors of the Montmorency Electric & Power Company,
which supplics the electricity to Quebec, have agreed to sell their
stock to Mr. H. J. Beemer, for $150 per share of $100, or in round
figures $600,000 cash,

F. W. Mitchell, London, has sold the right of manufacturing
his feedwater heater and purifier to the Rotb Engincering Co.,
of Amherst, N. S. This heater has a double shell and delivers
water to the boiler at 2t2¢ Fr.

The Park Incline Railway at Montreal, garried 270,000 passen-
gers to the top of the mountain last season, besides 7,200 inmates
of charitable institutions and their attendants free. [t paid a
dividend of § per cent. It will be extended next year,

A Danish farmer has successfully applied electricity to thresh-
ing. The power is more constant than with horses, and the
danger from a steam engine is done away with, as the engine
and dynamo may be placed at a distance.  In addition the clec-
tricity supplies light.

The Supreme Court at Ottawa bas dismissed the appeal of the
city of Vancouver. This upsets the by-law passed by the rate-
payers in 1894, authorizing a civic clectric lighting plant.  The
council has now passed a by-law providing for the lighting of the
city by the Western Electric Co.

The Peterboro Carbon and Porcelain Co.’s works, cstablished
five years ago, have not been a paying concern.  The capital of
$60,000 is wiped out, and there are additional liabilities of $34,-
000, with asscts of about $300 balance from sale of buildings
over the mortgage, and $600 open accounts on stock not paid up,
only part of which is good. The principal creditors are J. R,
Steatton, M. P. P. and A. L. Davis, to the amount of S:g,poo.
The business is to be wound up at once.

A new ¢ duplex compensating telephone transmitter” has been
brought into use, adapted for short as well as for lony distance
work. There are two semsitive plates of mica, cach perforated
with a carbon-pencil clectrode.  The first has A number of perfor-
ations, through which, in the case of a loud tone, some of the
sound waves pass, striking on the sccond plate.  The clectrodes
arc kept in contact by gravity, and are thercfore in constant ad-
justment.

The Canadian Pacific Telegraph Company is engagred in run-
ning a heavy copper wire from Canso, N, S,, to Boston, for
cable business,

It is stated that the reason acetylene gas, the wonderful new
and cheap dlwminant, is still an unkoown quantity, so far as the
general consumer s concerned, is because it has been corneved by
the leadings gas companies in the varvious countries of the world.
It will, however, soon be on the market.

Electrichty has been applied to a novel use in England, namely,
the suppression of riot.  In Lancashire a strike took place at o
mitl, and the proprictor promptly put.on new hands, while to pre-
vent the strikers from doing any wischief v powetful search light
was kept fixed on the buildings, 1t was found so effective that &
number of temporary pofice were dispensed with.

Chas. E. Muir, of St. Thomas, is building a steam horseless
carriage of his own design, weighing but 100 by, The hind
wheel is driven by a chain off a sprocket wheel driven by a 2o H,
P, high speed engine, A condenser is used, being placed under
the scat of the carriagre. Tt ix built (0 caery  two persons, and
will be in rumning order in the spring.

Considerable speculation is being induliged in over the stock of
the Hamiiton, Geimsby and Beamsville Electric Railway, and $100
shires have gone up to $115 and $118. A change in the ditector-
ate is spoken of. The Beamsville people are not satisfied because
the voad his not been extended as promised, and it is said St,
Catherines will perhaps build a line to that place.

Dr. Herz, the French savant, has imvented o method by which
he claims he ean transmit upwar-ds of 100,000 words per minute
over lony submarine cables, instead of 20, which is the present rate
of speed. It will render submarine telephony possible.  Till &
patent is sceured Dr. Herz declines to give details, A 50 word
message can, if the claim is good, be sent across the Atlantic for
§ cents, the eate of postage on a letter.

The Northern Electric and Manufacturing Co.,  Limited, has
been incorporated with a capital of $50,000, to own and operate
telegreaph, telephone, clectric light and street eable lines and to
deal in clectrical supplies.  The incorporators are s Chas, F.
Sise, president of the Bell Telephone Company 5 Robert MeKay,
merchant 3 Hugh Paton, manager of the Shedden Company; Hon,
J. R. Thibaudeay, scaator ; Robert Archor, gentleman; Lowis 3.
McFarlane, manager, alt of the city of Montreal.

The possibility of utilizing the many valuable water powers
found throughout the Dominion, through the development of long
distance transmission apparatus, scems o be receiving a very
hearty recognition at the bands of the manufacturing community,
who are only too anxious to seize any legimate means reducing
cost of praduction.  Mre. White-Fraser, of Toronto, who was
consulting engrincer to Mr. Pearson in the matter of the Trenton-
Belleville transmission enterprize, an interesting deseription of
which is given in our last issue, informs us that he now has under
consideration the engincering details of several similar schemes,
one of which involves the utilization for factory purposes of about
1,000 H. P, and another of s much larger amount. 1t will be ex-
tremely interesting to watch the development of this branch of
clectrical enterprise, which, alimost more than any other, demands
the exercise of the highest clectrical knowledge and skill, and
which can be productive of so great advantage to manufacturng
enterprizes.

Jno. Campbell, of the Eric mills, St. Thomas, Ont., has placed
three Jones underfeeder mechanical stoker and smokeless furnaces
under the three boilers in his mifll.  They are manufactured by the
Jogada Furnace Co., of Clevelurd, Ohio, and are the only ones
inuse in Canada.  Me. Campbell claims that they are a money
saving device.  The stoker is a coal box of small size set in front
of a cylinder. By throwing a lever, steam is emitted into the
cylinder, at the same time openinmgy the coal box, which lets the
coal drop down in front of a rod worked by the piston.  The rod
acts as a sceaper, having two iron blocks onit. As the leveris
thrown back again, the coal box cloves and the scraper groes
ahead, working in a groove, shoving the coal ahead of it in this
groove, keeping it underncath the fire. As the coal burns, the
rases gro up through the hot coke on top, which burns the gases
out of it.  The fire is regulated by a blast blown into the furnace
above the fire by a blower.  The draught doors are alwiys kept
shut.  The fireman lias very little to do, just filling up the coal
box at intervals, and throwing the lever to feed the fire, thus
doing away with the hot job that firing genermlly is. Soft and
hard coal screenings mixed are usced, and the stoker has almost
paid for itself in the last two months.
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ACETYLENE GAS.

Mg. G. Brack, of Hamilton, recently gave an cxhi-
bition of the new acetylene gas in that city, accompany-
ing it with a few explanations. The following are the
facts stated by him concerning this new ifluminant :—

Acetylene gas is obtained from calcium carbide by
the addition of water.  This carbide, which readily de-
composes water, is @ combination of lime and carbon
in the form of coal, coke or charcoal, fused together in
an clectric furnace.

Acetylene gas is not a new substance, but was one of
the rare laboratory products, until Mr. T. L. Willson,
formerly of this city, accidentally discovered how to
produce calcium carbide cheaply in large quantities.
He was experimenting at  his aluminum factory in
North Carolina in 1888 with different forms of carbide,
when he produced this substance, and not being what
he was looking for he dropped it into a pail of water
standing near, when gais of a most peculiar odor was
evolved. A lighted match completed the experiment
and led Willson to follow up his discovery, with golden
results,

Acctylene gas (C? H?) contains g2.3 parts of carbon
and 7.7 of hydrogen in 100 parts.

Calcium carbide (Ca C¢) has a specific gravity of 2.62
and contains 62,5 parts of calcium and 37.5 of carbon
in 100. It requires 87% lbs. of lime and 36 Ibs. of
carbon to produce 100 lbs. calcium carbide. The resi-
due, 4334 Ibs., is carbon monoxide. This latter con-
tains 1834 Ibs. of carbon and 23 lbs. of oxygen.

100 lbs. calcium carbide, with 561 Ibs. of water will
produce 113.62 Ibs. of slacked lime and 40.62 1bs. acety-
lene.

Calcium carbide is not inflammable, and may be ex-
posed to the temperature of a blast furnace without
melting ; but when placed in water ecach pound will
generate over 53 (5.892) cubic feet of gas.

The gas may be liquified by suitable pressure, and
<olidificd by a pressure of 6oo 1bs. to the square inch.
Carbonic acid gas requires 9oo lbs. pressure to solidify.

Each pound of the liquid at 64 produces 1334 cubic
feet of gas, or a volume joo times larger than the
liqguid. This gas gives about 50 candle power per foot,
or about 12% times as much light as ordinary gas.

At Mr. Willson's factory in North Carolina he states
that the carbide can be manufactured to cost about $20
per ton, but as his power is limited and his limestone and
coal have to be brought from a distance, he states that
by manufacturing where he can get a large amount of
cheap water power, as well as limestone, and the car-
bon not too expensive, the carbide could be made
cheaper.

A ton of calcium carbide produces 10,000 feet of gas,
equal to 123,000 feet of ordinary gas.

This gus is-easily detected by its strong garlic odor ;
it rives more light, throws out less heat, consumes less
oxygen and can be produced cheaply. It may be stored
as carbide, or as a solid, or as a liquid, or as a gas. It
may be used by itself, or mixed with ordinary gas as an
cnricher.

Calcium carbide is now manufactured at the General
Electric Co.’s works at Peterboro.

The proposal to use traction engines in the Cariboo mining
district in British Columbia is mccting with much opposition. It
in alleyred that they will frighten bormes and lead to serious ace.
deats, and that while freights will be reduced at fiest, the ulimate
cesult will be a monopoly in freighting.

SOME WESTERN ONTARIO LIGHTING
PLANTS.

LONDON ELECTRIC CO.

Tur power house of the above company, of which
we give an illusteation herewith, is one of the room-
iest, necatest and best keptin western Ontario. ‘The
plant is situated on York strecet, near the corner of
Thames street.  The G. T. R, passes behind it on an
clevated ridge of land, giving the power house facilitics
for unloading their coal. The coul is taken from the
cars into a shed, which is built back of the boiler room.
The building is 268 feet long by 64 feet wide, and is of
white brick. Its tall chimney behind rises to a height
of 125 feet. Itis 12 x 12 at the base and 16" dinmeter
at the top of the flue.

The interior is divided into two rooms, being 126° x
60, with a basement underneath, and the boiler room,
three feet below the level of the engine room, is 38 x 60.
To the back of this is a small coal house built in an
angle of the chimney, which holds the coal for immedi-
ate usc.

The engine room, which is large and roomy, is well
lighted by 18 windows and a glass cupola. Power is
supplied by five engines, two Wheelocks and three
Leonard Ball. As one glances around they will see
shining machinery and clean floors, busy enyineers and

Power House oF THE LoNDON ELECTRIC COMPANY.

everything in the best of shape. Two large tandem
condensing Wheelock engines, one of 150 H. P., the
other of 175 H. P, are running a 4 in. line of shafting
extending 73 feet down the side.  Off this line of shaft-
ing are run 11 arc machines, a railway generator and a
small dynamo. The arc machines are of three different
makes, viz: Five Royals, (4 being of 40 lights and one
of 35 lights); three Wood are system of 6o lights each ;
and four Ball pattern, (2 being 33 lights, one 4o and
one 235 lights.) The railway generatoris 100 K. W.
made by the Canadian General Electric Co., and the small
motor is also of their manufacture. Taking up the fur-
ther end of the building are three Leonard Ball engines,
two cross compound condensing 150 H. P. each, and
one simple of 100 H. P. The simple Leonard Ball drives
two arc machines, one a “Royal” of 4o lights, the
other a ““Ball” of 20 lights. This cngine can be con-
nected by a grip coupling (Goldie & McCulloch) to one
of the cross compound engines. One of the cross com-
pound enyines drives two 2,000 light C. G. E. alternators
with exciters.  The other cross compound engine drives
a 100 K. W., 300 volts railway motor C. G. E., two

b L)
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65 K. W, 250 volts each. Motors C. G. E. and alter-
nator C. G. E. ‘The railway generator will soon be
taken out when the Street Railway Co. get their power
house in working order, and a new 2,000 light alterna-
tor will be installed where the motor now stands.

All these machines are regrulated by five switch boards.
A skeleton switch board contains C. G. E. equipment
for the alternators. A slate switch board for the motors
has alsoa C. G. E. equipment ; aslate and marble
switch board connected together regulates the railway
mators. A 12 circuit slate plug switch board reguliates
the arc machines. This switch board is of the latest
design and is set in a frame of bevelled plate glass
mirrors, and is the handsomest in Canada.  Behind this
switch board in the wall is the regulator for the Royal
machines, and above this are 12 lightning arresters,
The wires from all the switch boards run to the wall,
then into the ceiling and up the roof to the cupola and
out. All the necessary equipments used in modern elec-
tric plants are there, such as telephonic alarm, high or
low water alarm, boiler tube expansion whistles, guages,
ete., etc.  One of the noticeable features is the record-
ing steam pressure guage, which indicates the pressure
at aay hour or minute of the day.

In the left corner as you enter, are the repair room,
lamps testing room and lavatory., These are divided off
fromthe rest of the engine room by glass partitions. In
the repair room is a small motor running a small lathe
and other machinery.

In the basement are three Northey condensers, two
for the ‘“Ball” engines and one for the ““Wheelock”
engine. There are two filterers, and they save about
257, of oil.  There are two exhaust steam
heaters, Wainwright make. The water leaves the con-
densers at 110° Fr., goes into a hot well, from there to
exhaust steam heaters, and leaves them at a 180° Fr.
It then enters the live steam purifier in the boiler room,
and then by gravitation from the purifier to the boilers
at a degree of from 310° to 320° Fr.

The boiler room is 38’ x 60, containing 5 *““Monarch”
boilers of 150 #H. pP. cach, fired with mixed hard and
soft coal screenings. Two stokers are on during the
day and two at night ; one is always on hand in case of
emergency. A Northey pump pumps the water to the
condensers in the basement. An 8 in, main conveys
the steam to the engines. The floor is of cement, and
as in the engine room everything is neat and tidy.

About 300 arc lights and 6,000 incandescent lights
are in use in the city, and 44 motors are supplied with
power. The motors run from Y4 H.r. to 30 H.P.
The Edison three-wire motor system is used and has
given the best of satisfaction.

The company, which has operated the plant for about
15 months, is composed of the following well-known
gentlemen :

Pres., W. D. Matthews; Vice-Pres., H. P. Dwight ;
Dircctors : W, R. Brock, Geo. A. Cox and Hugh
Ryan.  Mr. Fred. Nichollsis the Secretary; A. O. Hunt
is Superintendent, with 36 men under him.

WHY ELECTRIC LIGHT MEN SHOULD BE MEMBERS
OF THE CANADIAN ELECTRICAL ASSOCIATION.

Tie following letter addressed by the manager of an
clectric lighting company in an castern Ontario town,
to the manager of a company in a western Ontario town,
has been forwarded to the Enectrican News with the
suggestion that we should point out to the author and
electric lighting companies in general the advantage of
connecting themselves with the Canadian Electrical
Association.

“ This company owns the plant of the two former electric fight
companies here and the town is asking us to submit to certain
conditions and regulations for the privilege of placing wires and
poles upon the streets.  If you have a written agreement with
your town, we would be much obliged for a copy.

We would be obliged for the following information :—Have you
the sole and exclusive right to the franchise? Do you pay taxes
on your wires and poles, or are you campelled to pay for the use
of the streets as an equivalent for taxes?  Are you obligzed to
keep your poles painted?  Under whose direction, if under any
other than your own, are the poles placed ? Do you require per-

wission to put up new poles from time 0 me?  Are von obliged
for liire to allow other persons or corporations 1o use your poles?
If you send us - copy of the agreement  which we much desine,
you need not answer Ans questions answered by the agrecment.
What system of are lighting have you?  What system of incan.
descent? What is the eapacity of yvour are lights? What prives
do you receive for street fights,  (a) to nidnight, (b) all nighe ?
Wounld you please send us schedule of rates for incandescent
fghtingg 2 Is there a limit fixed by the town beyond which vou
cannot charge for private lighting ? ) :

We ourselves feel the need of an electric lightings associntion
for mutual help and umtoranty m all matters particulaely i deal-
imr with municipal corporations, and in the absence of such
Associntion we apply to you for the above information so that we
may see what other towns and companies are doing, and we
would be pleased to reciprocate at any tine 2

The above letter emphasizes the necessity for an or-
ganization of owners and managers of electric ligghting
companics doing business throughout Canada. It is
not the first document of the kind that  has come under
our notice.  Several attempts have been made by indi-
vidual owners and managers of electric lighting concerns
to collect data which would enible them to make a com-
parison between their own methods of conducting their
business and of their relations to their customers and
municipalities, with companies engaged in the same
business in other places. These individual efforts haye
not met with any degree of success, and cach company
continues to carry on its business in ignorance of the
conditions under which other companies are operating.
The municipalities have taken advantage of this state of
things to force down the price of clectric lighting, and
in fact to almost dictate their own terms to the com-
panies. It is quite time that some united action should
be taken by electric lighting companies to protect their
own interests, and to place themselves in a position to
realize a fair profit on their investments.

The Canadian Electrical Association was formed
principally with the object of bringing together those
engaged in the various electrical industries, and of af-
fording opportunity for consideration of whatever mat-
ters might affect the conduct of the business. It was
intended that the relations of the companics to the
municipalities should be considered and the best meth-
ods of producing and distributing light discussed. A
Legislation Committee was appointed for the special
purpose of watching, on behalf of members of the Asso-
ciation, any legislation which might be introduced ecither
in the Local Legislatures or the Dominion Parliament
affecting the interests of electrical companies. This com-
mittee has already done valuable wark, especiaily on
behalf of electric lighting companies. It is a matter of
surprise that a greater number of these companies have
not united themselves with the Association, and assisted
in the work of looking after their own interests.  If the
majority of electric lighting companies were connected
with the Association, it would be quite an easy matter
for the Association to secure a valuable fund of infor-
mation relating to the conditions under which the busi-
ness is being carried on throughout the Dominion, and
this information could be placed at the private disposal
of each company having membership in the organiza-
tion. We have no hesitation in saying that the Asso-
ciation has not received the support to which it is en-
titled from the electric lighting companies, and the letter
which we publish above shows that the Association is
not the only loser in consequence.  We trust that dur-
ing the coming year the electric lighting companies will
see it to be to their interest, as well as to the interest of
the electrical industries in general, to connect them-
selves with the Association, and give their support to
the valuable work which the organization has already
done and aims to do in the future. ’

The Penetanguishene and Midland Street Railway,
Light and Power Co. held its annual meeting recently.

London branch No. 35, C. A. S. E., recently elected
officers for the ensuing year as follows : president,
Robert Simmie ; vice-president, E. Kidner; sccretary,
W. Meaden; treasurer, F. G. Mitchell ; doorkccpc'r,
Wm. T. Modeland; conductor, W. Guymer. The
association meets in the Huron and Erie Loan & Savings
Co.'s block.
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ELEGTRIC RARILWARY DEPARTMENT.

THE WINNIPEG ELECTRIC STREET RAILWAY
COMPANY.

Wk referred briefly in a recent issue 1o the successful startings
up in the power house of the Winnipeg Electric Railway Company
of the third lange direct connected generator so far installed in
Canada. This notable example of the gprogressive spirit of the
company and of their determination to keep abreast of the times
was made the oceasion of & very pleasant recognition of theie en-
terprise on the part of the civie dignitaries and of the focal press,
We are pleased at this opportune monent to be in a position to
place before our ceaders i more detailed deseription of this in-
stallation and of the company’s system in general.

The Winnipeg Electric Street Railway Company wits organized
in 1891 with a eapital stock of $300,000, to construct and operate
an eleetrie street railway system under the franchise offered by
the city of Winnipes, the persounel of the company being prac-
tically identical with that of the steeet railway syadicate by which
the franchises in Toronto, Montreal, St. John and elsewhere have
been exploited. On the directorate are included such well known

e

protect their interests by the more active and direct method of
paralleling one another’s lines and of catting down rates,

However, the decision of the Privy Couneil in the city's favor
opened the way for the absorption of the horse.car system by the
Eleetrie Street Railway Company, and gave back to the citizens
of Winnipey at least a pactial possession of theie streets, which
was welcomed even at the price of an inerease of the fare o a
more reasonable basis,  Sinee that period the attention of Mr.
Campbetl, the energetic manager of the company, has been de-
voted to affecting such ituprovements in the physical condition
and operation of the road as would render their service at least
cgual 1o that given in any city of similar size on the continent.
The policy of the company in this respeet is based on the convic-
tion that their equipnient and service, while admittedly in excess
of the present requirements of the city, will be found in the near
future no more than suflicient to meet its certain and rapid develop-
ment and inerease in populatiom .

A description of the plant and cquipment of the compiny em-
hodies many features ofinterest. The power house is asubstantiad

WisNireG ELECTRIC STREET RALWAY—600 C. G. E. COo. DIRECT CONNECTED GENERATOR.

names in Canadian railway and financial circles as Sie Wi Van
Horme, James Ross, W MeKenzie, R B Angus and T. G.
Shaughnessy. Mr. G. H, Campbell, of Winaipegs, who had been
largely instrumental in forming the company, was appointed
maner, and at onee set to work ou the construction and equip-
ment of the road.

The company’s operations at the outset were 10 a certaun exe.
teat hampered by the fact that their franchise, while in other res
spects sufticieattd favarable, did not give them exclusive posses-
sjon of the streets of the city, which had for some years been oc-
cupied by the Winnipegr Street Raitway Co., operating a horse
car system.  This company, of which Me, Jas. Austin, of Tor-
onto, was the principal stockholder, had relied on the assumed
exclusive nature of their feanchise in refusing to accede to the
terms of the agreement under which the city was willingg to allow
them the privilege of convertingg into an electric system. Under
these circumstances the granting of a franchise to the new Elec-
tric Street Railway Company was the sigaal for a bitter and po-
teacted legal comtest, which ended finally in a0 decision of the
Privy Council adverse to the Winnipeg Steeet Railway Company's
contention of an eaclusive right under their chiurter, and fully ad-
mitting the validity of the city’s action in granting to the new
company the franchise for an clectric system. Natueally enough
pending the final settlement in the courts of their status from a
legal point of view, the companies were not idle in their efforts to

.

brick building on the bank of the Assiniboine river, from which
an ample supply of water for condensing is at all times readily ob-

tainable.
THE BOILER ROOM.

The boiler room is o brick buildingr, 82x 42 wide, with an iron
roof 18 feet from the floor. The floor is five feet below the eangine
roont floor. [ the botler room are four hailees 17 feet 4 inches
louyr, by 72 inches diameter, which take up just one half of the
space enclosed, so that when oceasion demands it the plant can
be duplicated, without increasing the size of the building.  These
boilers were built by the Bertram Co., of Toronto, and are used
at a working pressure of 130 tbs,

The draft for the boilers is given by an octagonal stock 130 feet
higzh by 6 feet inside diameter.  In this chiminey are 163,000 hitrd
white brick and 8ooo fire brick, which rest on a base of concrete
26 feet square by 10 feet deep, amd this again rests on two
hundred 23 foot piles.

Oune of the features of the boiler room is anelectric damper
regulator, by means of which the steam pressure is kept within
2% . The Holly system is connected to the steam piping, for re-
turning by gravity to the boilers the condensed steam in the pipes.

ENGINE AND GENERATOR ROOM.

The eagine room is a brick building, with stone foundation 82
x §6.  On the left hand side of the main entrance are the 30 horse
power high speed engine and 30 k. w. Edison bi-polar 500 volt
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generator, that the old company used for running three cirs in
Fort Rouge.  They are used now for figghting the car shied and
power hiouse at night, after shutting down the lnge plant, and
also for fighting the parks in summer. On the right hand side is
the cross compound, surfice condensing Wheelock engine, which
was installed five years ao, and has been used up to the present
for runningg the whole system. The engine drives three 1oo kilo-
watt Canadizn General Edison type bispolar machines coupled by
means of a countershaft to a 16 foot < 30” fave fly wheel

Across the room and occupying just one half the space of the
old plant is the new Laurie direct coupled cross compound Corliss
engine and Canadian General Electrie goo kilo-watt 8 pole gener-
ator. The cylinders are 187 and 347 din, » 427 stroke, steam
jacketed,  The armature of the generator is pressed on an g’
shaft and runs at 9o revolutions per minute,  Double eceentries
on each emyine allow for carryving the steam for any part of the
stroke.  The following are some of the dimensions and weights
The fly wheel is in cight sections 3 it is 8 feet in dinmeter and
weighy 25 tons 5 the crank shaft is 8 inches in dameter and
weighs 11 tons 3 the armature is 66 inches in diameter and
weigghs 18 tons s the whole enggine and grenerator represent 123
tons, resting on a conerete base 4o » 28 laid on piles with a brick
and cement foundation ;. the revolving weight is 106,000 s, A
surface condenser is used of cylindrical shape, with 1,200 squitre
feet of cooling surface, and a twin ver-
tical air pump of the Blake pattern, a2
xt18x 12,

The feed pumps consist of one duplex
centre packed double plungger pump 8 x
5x 12, of the Northey pattern, one dup-
lex circulating pump 10 x t4 x 12, of the
same make.  An automatic safety gove.
emor is provided on the throttle valve
to cut off steam if the engine 1uns faster
than 100 revalations,

GENERAL INFORMATION,.

The company operates 16 miles of
teack, 134 miles of which is double, taid
with §6 Ib. T rails.  The rolling stock
consists of 24 wotor cars, 10 trailers
and 7 excursion cars.  The equipments
are made up of 15 of the No. 14 Edison
double motor type, 4 No. 3 Westing-
house and 3 improved Spraguoe.

As might be expected, ample pro-
vision is made for handling the snow-fall
which, while net to be compared with
that of Montreal or Ottawa, is still
considerable, the equipment for this
purpose consisting of it revolving broom
sweeper and a West End snow plow.

In connection with the excursion cars
mentioned above it might be added
that a most important addition to the
company's resentie comes from the operation of an excursion route
to Elm Park, a charming recreation ground owned by the company
on the banks of the Red river about 3 miles from the Fort: Rouge
suburb of thecity.  The excursion cars mentioned are supplemen-
ted by band cars, which can be specially decorated in 2 manner
suitable for the particular occasion, and which have proved adraw.
ing card of great value for grala days and special celebrations,

The clectrical engineer of the road is Mr. Herbert Jo Somerset,
and the chief enyincer in charge of the power plant is Mr. Walter
Alexander.

MR, GEO. H. CAMPHELL.

The present excellent physical condition of this valuable prop-
erty is due in the Lirgest measure to the energy and perseverance
of Mr. G, H. Campbell, who hax been munager of the road since
the inception of the enterprise.  Like so many of the representie
tive business men who are building up a greater Canada between
the banks of the Red River and the Rocky mountains, Me. Camp-
bell belongs originally to the maritime provinees, having been
born in Colchester, N. S., in 1838, Some early experience in
railway work was gained during the construction of the Inter-
colonial, with whose Road Department he was afterwards for
some time connected.  In 1879 Mr. Campbell went west and was
cogayed on the construction of section B of the C. PLR., with
headquarters at Rat Portage.  Subsequently he filled the position
of cashier of freight department, and of city ticket agent for the
C.P.R. in Winnipeg, and was in 1890 appointed general immigea.

M. Ged. H. CampPRELL.
Manager Winnipeg Electric Street Railuay,

tion agent, with headquarters in that city, 1o 1891 Mr. Campbell,
realizing the favorable opportunity which the dead-lock  between
the existing company and the city offered for securing a favorable
franchise for an eleetric road, succeeded in interesting the neces-
sary capital i making an agreement with the city under which the
system of the Winnipey Blectrie Street Railway Company has
since been successfully installed and operated.

THE GALT AND PRESTON ELECTRIC RAIL-
WAY.

The Galt & Preston Electric Railway has been ex-
tended to within half a mile of the town of Hespeler, and
communication will shortly be completed to the centre of
the town.  The company have installed an additionsy
generator of the C. G. E. type, and have added to their
car equipment, to iaccommodate the extra business aris-
ing out of the extension of their lines,  They have also
constructed a commodious car barn adjoining their pow-
or station. A representative of the Erucrricat. News,
who visited Preston recently, was informed that for
some time after the syetem was put in operation, the
freight business was so extensive
that the profits therefrom were
sufficient to cover, not only the
operating expenses of the road,
but also interest charges on the
capital invested. A large part of
this business consisted in the
carrying of coal.  Unfortunately
for the company, however, the
G. T. R. Co., who, previous to
the construction of the electric
road reaped the profits of this
service, has found means to re-
cover it. It is a well known fact
that under its agreement with
the Railway Association, the G.
T. R. is not allowed to cut rates,
but the compiiny have got around
the difficulty in this case by
making no charge for cartage.

The passenger business on the
clectric road has also been most
satisfactory.  The company have
purchased a park half way be-
tween Preston and Galt, which
during the past summer wrs largely used by the citi-
zens of both towns as a pleasure resort, and which
was the means of largely increasing the company's
revenue.

THE OLDEST STEAM ENGINE.

Ax old Newcomen engine near Bristol, England, is,
perhaps, the oldest steam engine now running. It
seems to have been built about the year 1743, accord-
ing to Engineering, and is still employed about five hours
a day for pumping water from a coal-pit.  The cylinder
is 324 feet in diameter, and the piston has a stroke of
six feet.  The engine has a beam 24 feet long and
about 4 feet deep, built up of many oak beams trussed
together, and works with a curious creaking noise.
The total weight is about five tons.  Steam is now taken
from boilers in a neighboring  establishment, the pres-
sure being reduced for this engine to 214 pounds.  The
indicated horse power is only 5234{. The old man
who attends to the engrine has driven it since he was
i boy, and his father and grandfuther worked it before
him,
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PERSONAL,

W Gray, sepresenting the Magolia Metal Co., New
was in London lutely,  He ceports business good

1. B. Crawford, a former policeman in Ingersoll, has been ap-
pointed manager of the Metropolitan Telephone Company in New
York,

Mr. G. L. Schaler, foreman of the coustruction game of the
Bell Telephone Co. at Kingston, has been presented with 2 gold
ringe by the men under him,

Mr. W. McCammon, & crack football player, of Queen's
University at Kimgstan, has taken a position in the clectrical sup-
ply manufactory at Syricuse, and has left the football field.

Me. W. F. McLaren, of Hamilton, Ont., clectrician, with the
Westinghouse Electric Manufacturing Co., Pittsburgh, Pa., has
recently recovered from an attack of typhoid fever, and has re-
sumed his duties.

Gus Fadinger, an electrician, employed by the Oswepratchie
Light & Pawer Cow, at Gowverneur, was neasly Killed by an elec-
trie shock recently while repairing a broken wire.  He fell Go feet
to the ground and sustained serious injuries.  About 3700 volts
passed throuph his body. Me. Fasiinger was a former resident
of Morsishuryr, Ont., and was at one time with the Royal Electric

York,

Company.

PUBLICATIONS.

Throupgh the amalzamation of the The Mecthodist Magazine and
Canadian Methodist Review under 2 combined title, the best
fuatures of both pesindicals will be united, aud important depart-
wents added, without any increase in price.

Cassier's Magazine for January is essentiadly an electrical num-
ber. 1t contiinwa variety of articles on the most important and
timely eugineering subjects of the present day, the latest develop-
ments in applicd clectricity, the latest realizations of electric
power transmission and utilization, and the possible achievements
of the near future havingg all veceived attention.

The Arena, one of the ablest reviews now published, has issued
its prospectus for 1896, in which it prontises its readers a rich
sore of articles by some of the beat thinkers of the day.  Social,
cthieal, ecanomical, political, educational, scientific, religgivus and
phvsical problems of the day will be discussed in its pages, and
the names of its contributors certainiy make a most attractive
array.  We notice among the good things promised, which will
e of special interest 1o readers of the ELECTRICAL NEws, articles
on national monoplies and the people, amony whict: will be one
by Prof. Framk Parsans, of Bonton, on Municipat Lighting.  Come
mencing with the December number the Arena has been reduced
in price from $3t0§3 a year. The Arena Publishing Co., Bos-
ton, Mass.

A complete and immediate cevolution ot transportation methods,
involving a reduction of freight charges on grain from the west
to New York of from 30 to 6o per cent., is what is predicted in the
Cosmopotitan,  The plan projuses using tigght iron cylinders, hunyg
on a slight @il supported on poles from a cross-arm~the whole
avstem involvimg an eapense of not more than fiftcen hundred
dollaes 2 wile for construction. The rolling stock isequally simple
aud comparatively inea aensive.  Continuous lines of cylindens,
moving with no interval 1o speak of, would carry more gmin in
a day than a quadruple track milway,  The Covmopolitain points
aut the probable abalition of street cans before the coming horse-
less carriage, which can e opemted by a boy on asphalt pave-
ments at a total expense for labor, il and interest, of not more
than a Jollas o day.

SPARKS,

Work has been commenced on the Napiervitle Junction eleetric
railway. .

The Ottawa Efcetrie Co, is comvidering the building of an am-
bulance car.

A new style of chain for bieyeles hias been invented which will
drive them at the rate of 50 miles an hour,

A gigantic strike of street car men took place in Philadelphia
in December. Most of the roads were tied up.

Work has been commenced at St Remi on the new electric
road to be huilt between that place and Scottsville.

The hatching of egys by electricity is being carried on in Ger-
many on an extensive scale, and is proving very successful.

The Chinese Government has issuved an edict ordering the con
struction of & double track tailwiy between Pekin and Tien Tsin,
a distance of 72 wiles.

To show what observation and study will do for young men, we
way state that Me. No B. Chaut, of Clinton, Ont., with what
knowledge he bas acquired by readingg, has built a1 hop. dynamo,
with which he lights a department of the Doherty organ factory
with o lights.  He also built 2 repulator and volt meter, and
they show his neat workmanship.

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUFPACTURES AND HAS POR SALE EVERY DESCRIPTION OF

TELEPHONIC oo ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.
h Public Buildings, Hotels

Will furnish tenders {or supplying WV
and Dwellings with

PRIVATE AND 1LOCAL TELEPHONE SYSTEMS,

BURGLAR ALARMS, HOTEL, ELEVATOR AND

OTHER ANNUNCIATORS, HOTEL ROOM AND

FIRE CALL BEIi,I{}S_i_TEOL?C'I‘ RIC BELLS, pUSH

<

e s e s o e e e e “« o e

Wil also furaish tenders to Cities, Towns and Villages for FIRE ALARM
AND POLICE PATROL SYSTEMS.,
Catalogues will e furnished on application,

SALES DEPARTMENT :

MONTREAL:

Bell Telephone Building,
367 Aqueduct Street,

TORONTO:
Bell Telephone Building,
37 Temperance Street.

HAMILTON:

Bell Telephone Building,
Hughson Street,

OTTAWA;

Bclt Telephone Building,
Queen Street.

QUEBEC:
Bell Telephone Building,
St. John and Palace Streets,

WINNIPEG:
Forrest Block, Main Strect.

PATENTS roomoon

KLECTRICAL INVENTIONS

tAv ST, D
»~ RIDOUT & ~A'.£" 103 Wav ST, Tozoxto

Telepbone 3382,
A pamphlet on putents went frec.
S RIOUT on Patenty,” jeice $5.5w §60

ENGIN

Dealers \'nomm Bedler
Asbestss » Bagiae Packiags, ¢
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have uncovered Boilers o Steam Pipes,
cavered with Sectional

EERS: ;
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EUREKA MINERAL WOOL & ASBESTOS CO.

° 124 Bay St.,, TORONTO.

FIRSTBROOK BROS.

« ELECTRICAL ENGINEERS

King St. East, - TORONTO. Fo. 9 Cheanevilie ST,
. . MONRTREAL
MANCPACTURKES OF Pred. , late chief clecs 8ON
TOPFPINS, 1rician of the Royal of all Descrincions.
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Complete Plaats Iastalid.........
o———ARBATURES REWOUND
Royal T-H Arca Specialy
Dysamos and Meters Repaired




January, 1896

CANADIAN ELECTRICAL NEWS iii.

SPARKS.

Mr. Viau offers to light Hull by elec-
tricity.

Gorrie and Wroxeter are to be lighted
by electricity.

The villagre of Marmori, Ount., is to have
clectrice light.

A Dominion assocition of mica produc.
ers v likely to be formed. :

The proposed clectsie railway between
Schomburgs and Aurora is being pushed.

The Tay Eleetric Light Co. are placing
w150 hop. engine in their works at Perth,

An eleetrie railway from the eailway sta-
tion to Embro village, Ont., is projected.

About 300 incandescent hups will be
used in the new swuimer hotel at Ganane
v,

Commencing Jan. ist the Ottawa Elee-
tric Railway Co. will use fare boxes on
their cars,

Trolley parties have become very papu-
lar in the United States, particularly in
Philadelphia.

The road between Hull and Ayler,
seven miles in length, is to be lighted by
clectricity.

The Chatham, Ont., Gas & Eleetric Co.
will place new machines and engines in
their works.

It is stated that the Folgens of Kingston
are negatiating for the Watertown, N.Y,,
clectric milway.

The Pattenon & Corbin Car Works
at St. Catharines were seriously injured by
tire Dec. 20th.

The Montreal city surveyor has reported
in favor of the proposed clectrice line to the
tap of the mountain,

A convensation by telephone  between
Galt and Comwall, 330 miles, was carried
on with perfeet distinctuess the other day.

Canadian capitalists are interested ina
projected electric railway in Bucnos :\.,\'n‘s.
South America, a city having 750,000 in-
habitants,

The new engines for the London Strect
Railway have been shipped from Provie
dence, R.L They are of the Amiington
& Sims make.

The Toronto cabmen have complained
ta the City Council respectingg the right of
the street mailway to solicit passengzens at
the Union Station. )

The real estate and other property of
the St. Jean Raptiste Electric Co, in liqui-
datien, have been sold to the Hon. L.
Tourville, for $33,000.

Hintonburyy, a suburb of Quawa, has
closed it contract with the Ottawa Electric
Light Co., for g yeany™ clectric lighting, at
S15 per incandescent Iamp per year.

POSITION WANTED

Ry aa electrician who has had 4 yean® eaperience in

the handling of all types of machines made by the
Canadian General Flectric Co, Also took stfente
coursc at sheit factory and s centifiate of compe.

1eacy. At present engaged on invtallation weel. Ad.
dress, ** Electrician,” CANADIAN EARCTRICAL. NEwx,

AN A | ELECTRICAL PLANT

Owing to the death of onc of the progeictors, the
Shellume Electric Light Tant i naw for sale, with
real extate, brick lighting station, Wheclock ¢ngine,
two dynamos and coinplete equipment,

For particulars address DR, NORTON o WIL®
LIAM JELLY, Sheltume, Ont,

'DODCE (

Patent Split Priction Clatch

=) PULLEY

Latest ¢ Most Efficient
Least Expensive.

Get our prices before ordering.

|

|

SOLE MANUFACTURERS

WOoOD SPLIT PULLEY CO.
Office, 68 King Street West, TORONTO.

DODGE

Above all
Competitors

" i vzA . sy
T!C INJECTOR

Coal is money, why not save it by
using the . . .,

T. J. C. INJECTOR

the most economical boiler feeder
in the world.

20%:._»
saved in coal over any other make.
Absolutely automatic.  Easily at-

tached. Applicable to all kinds of
boilers.

NOT EXPENSIVE

Will outwear any other make and is
simple in construction. It is easy to
operate, and is the imost powerful
feeder in the world.

THGT.J.G.IMgGLoF

is the best because you cannot pos-
sibly go wrong with it. With high
or low steam the result 1s equaily
satisfactory. It combines the utmast
simplicity with perfect efficiency, and
any boy can operate it.

PRICE LIST

No, Pricx. t Hoxsx Powxs,
b 7 oo 40 8
10 7 oo l 8w 26
18 10 o 1%t 0
20 15 o0 410 32
ag 23 0 72 0 110
38 30 0 1.0 10 270
43 38 o0 370 10 Y00

Hamilton Brass Mig. Co.

(LIMITED)

HAMILTON, ONT.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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CANADIAN GENERAL ELEGTRIC 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 AND WARE-ROOMS:

Min Stest - - WINNIPES.
Granville Street . . VANCOUVER.

1802 Notre Dame St. - MONTREAL,
{38 Hollis Street . HALIFAX,

Perfect in Regulation
Highest in Efficiency

Most Durable in Construction
Simplest in Operation

ARC LAMPS ..  “Wost Doubie Carbon

“Thomson” Constant Potential
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CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

Incandescent
.. Lamps..

THE earning power of an incandescent plant hinges upon one vital
point: the comparative efficiency of the lamp in use. Different
lamps ou the market show efficiencies varying from 10 to 30 per cent.
lower than ours. This means where such lamps are used from 10 to
30 per cent. less return from each pound of coal and from each
kilowatt in plant capacity. Our lamps excel in the other important
feature of long life with mamtenance of candle-power. Central station
managers have learned to appreciate this, and as a result our lamp
sales have more than doubled during the last twelve months.

Carbons

WE have recently taken over the premises and plant of the
Pcterborough Carbon and Porcelain Co., Ltd. It is our
intention 1 continuing the operation of this factory as a dcpartment
of our Peterborough works, to make such changes in methods and
equipment as may be nccessary to render our carbon output cqual

mn all respects to the best mmported grades.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding witli Advartisars
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TAUGHT BY MAIL.

Twentyanven Courves of Study. Sead for free
circilar,  State aubject you wish to atudy,
The Internationnl Correepandence Nchouls,
SMCRANTON, AL

LAZIER

B. C.

W. N.

Box 341, VICTORIA,

Pacific Coast Agent for

Remington Machine Go.

EINE ELERTRIGITATS- GESELLSGHAFT

(General Electric Co., Bcnln Germany.)

ALLGEM

CATITAL PRIIV PAID UK, $5,000,000

. Manufactuters of |

A. E. C. INCANDESCENT LAMPS

Bare and Insulated Wires, Rubber Goods, Blectrical Supplies
and Ratlway Equipments, Instruments, Dynamos
. and Motots .

Loxa DIstancy 'ln ANSMISSION A snu\l V.

TRADE MARK.

L LS ety e Ll L L S SR SRS S eyttt oty
Do You Use 16?
Ir Not, Why Not?

Refugerating and Ice Machines.
Complete Plants [nstalled for all Purposes
Raobh Engincenng Co Economic Bolers.,

Hygh Speed and Corhiss Engines.

Complete Plants Erected,

ALl WORK GUARANGEED.

OFFICES & WORKS
ADsomING NEw Union STation, Torento Can

A Weekly Jounnal of advance informa.
uon and pubdic works.
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Try &, and you will
have the best friction
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Main Line and
Warehouse . .

EL'EE__WE

Sold Outright.

- . No Exorbitant |

Royaltles. . . .
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made that does !

Adjustment. .. ..

Send for Catalogue and Pnices.
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John Starr, Son &G0,

24,6 DOXE S., COR. WALER, Halifax, N.S.
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not get out of .
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“fAome” Automatic . . . .

Railway Goach and Street Gar GU RTH l NS

For cither open or closed cars—made to fit any Window,

ARE THE BEST IN THE WORLD.

We also manuficture a New Special Material for Excarsion or Open Sucet Cars,
which is pesfectly waterproof, will not fade, nanier in appearance, any widith without
a seam, sironger and cheaper than any shade now upon the market.  Can be scen on
new cars lately erected by the Toronto Railway Co.” We also carry in stock every de-
scription of Railway Coach and Street Railway Shade Cloth, Goods, Fiztures, ete.

WhTE rox PARTICULAKS AND SAstrtes

SHADE .. ...

Menzie, Turner & Co. Jiviscow Toronto

__"_,.-_.

ROBB ARMSTRONG ENGINES

Simple, Tandem and Cross Gompound
Correct Design ® High Grade Work

ROBB ENGINEERING CO., Ltd.

Amherst, N. S.
WM. McKAY, Seaforth, Ont., Travelling Agent.
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ROBIN, SADLER & HAWORTH

MANUFACGURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL ax» TORONTO

GEE GOLDIE & MeCULLOCH Ce.

: . {LisuteD.
MANURACTURERS OF

Improved Steam Engines: and Boilers

+ FPLOURING MILLS +

And the Erection of same in the most Complete Style of Modern Improvement.

WOOL MACHINERY, WODD-HORKING: MACHINERY, SAWMILL, SHINGLE ND STAVE MACKINERY

Fire and Burglar Proof Safes and Yault Doors.

- - called to the “‘W.HEELOCK” IMPROVED STEAM ENGINE
SPQCYaY a’&ien’ucn as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, etc.

T GALT, ONTARIO.* —%

'AHEARN & SOPER

OTTA WA, ONT.

_ CANADIAN REPRESENTATIVES OF THE

Westincrouse Ecectric & Mec. Go.

S

% Sk
SLOW SPEED -

o \ ELEGTRIC RAILMAY
RRMERY. | | TAFRATOS B HOTOR

from which can be operated

Our Railway Apparatus is not
and Motors. Equalled by any other

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers

Tocandescent Lamps, Arc Lamps
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‘::.w [ w H[ND[RSUN avrssinen o covmicion ELEGTRIGRL SUPPLIES

..... ESTIMATES FURNISHED FOR.....
Wiring and Installing Complete Electric Plants
% =1 EXPERIMENTAL APPARATUS, MODELS, PATTERNS, .
B 7| LiGHT MACHINERY AND COMMUTATORS. 44 Bleury St.
o ELECTRICAL APPARATUS OF ALL KINDS REPAIRED. Corner Jurors
STORAGE BATTERIES, DOCTORS’ AND DENTISTS' ELECTRICAL
proiy | APPARATUS AND MACHINERY.
1 ELECTRIC AND Gas FIXTURES. MONTREAL
ELECTRIC FAN MOTORS.

THE OTTAWA PORCELAIN & CARBON C0., Ltd. om:™*

MANUFACTURERS OF
C b P e t « for all kinds of Arc Lamps, including cored
a-l' On Oln S and solid carbon for incandescent circuits.
.. ALSO .. )
Motor Brushes and Specialties in ® Porcelain Insulators, Cleats, Door Knobs,

Carbon for Tele raph Telephone and all kinds of Pressed Porcelain for

and Electric Lig t Supplies . Electrical and Hardware Lines . .
ﬂLb 000ODS GUARANTBBD TO GIVE SATISFRCTION

SOL AGENTS FOR C‘)\’\'Stilwell & CO. _\,@ WIRT

WAL et L g | -

THe BRYAN-MARSH CO. h LECTAIG. SPECIALTIES < PORCELAIN INSULATORS.
Mariboro, Masw. 33 King Wt St. HAMILTON, ONT. GLEATS, EIC.

.- TORON“ THE J. G. MCLAREN BELTING 0. monTeAL
THE BABCOGK & WILCOX

Water Tube

STEAM

BOILLERS

OVBR 1,600,000 HORSE POWER IN USE,

5 HEAD OFFIGE:

415 Board of Trade Building, Montreal.

' , WM. T. BONNER, Generar Asexr ror Canana

: Canadian Shops at Bellerwille.
e — LARGE BOOK “STEAM?Y SENT FREE ON APPLICATION




