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MAGNOLIA METAL g >

—_IN USE BY —
EiIGHT LEADING GOVERNMENTS.
BEST ANTI-FRICTION METAL FOR

High-speed Engine, Dunamo, Rolling=Mill, Steamship, Railroad, Saw=-Mili, Gotton=Aill, Paner-Mlll, Woolen-h\m,
Sitk=Mill, Jute-Mill, Rubber-Mill, Sugar-Miil, 'r‘lour-Mlll and all Maohmeru Bearings.

MAGNOLIA ANTI - FRIGTION MBETAL GO,

London oﬂice 76 Queen Victoria St. Owners and Sole Manufacturers,
Chicago Office: &1 Truders BUIIIG, onte 74 Cortlandt Street, NEW YORK.

JOHN LANGTON & CO,

Canada Life BuildinLToronto

ELEGTR!G‘HI.: ENGINEERS - AND - CONTRAGTORS

Complete Plants installed.
Plants requmng special combinations of Electrical Machinery a Specialty.
CORRESPONDENCE SOLICITED.

“ DIREGT-DRIVEN"* DYNAMOS for large and small plants. SLOW SPEED GENERATORS AAIND MOTORS.
Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.
Transformers of High Efficiency.

'Electric Motors. All Eleetric Supplies.

Our record for the past 10 years as Electrical Manufacturers guarantees purchasers satis-

Automatic Arec Dynamos and Lamps.
Direet Current Incandescent Dynamos.
Alternating Current Incandescent Dynamos.

faction. Ask our customers about cost of repzirs on Ball apparatus.

.« EXCLUSIVE DOMINION REPRESENTATIVES OF . . .

NaTtioNAL ErLecTtric MFaG Co.

THE BALL ELECTRIC LIGHT COMPANY, LIMITED,

Incorporated 1882. 70 Pearl Street, TORONTO.
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MONTREAL INSULATED WIRE WORKS, | gy "0 & Pt Pradden. - Jomy Carxoiz, Seo nd Treas
J. ROSS, SON & €0, Kuaexe F, Pr (EIIIEEIEMRIGAL Works

NANUFACTURERS OF MANUFACTURERS OF

INSULATED | 7  ELEGTRIG LICHT WIRE,
ELECTRICWIRES " Mt W, ot o oo Wi,

Rubber Covered Wire, Lead Eneased Wire,
And Wires for Annunciators, -
Offices, Magnets and = TELEPHONE AND INCANDESCENT CORSS.
Dynamos - FARADAY GABLES,

Factons 1% wisw 52| RAILWAY FEEDER AND TROLLEY WIRE
MONTREAL.

OFFICE AND FACTORY:

Orders soliciied and carcfully executed, St Gabriel Locks, MONTRE AL_

P, 0. Box, 1498,

E. GARL BREITHAUPT . ' | .
CONSULTING
ErLectricar. ENGINEER

Gradunte in Electrical Engineering at Johns
Hopkins University, Baltimore,

e o s o s o o Adiiress: BERLIN, ONX.

MACHI ERY
<

H:Tr\lr .

‘ TENDERS WANTED

B A Weekly )
tlons

and publuc worn..

The recognized medlum for advertises,
michts for *lenders’

CANADIAN CONTRACT RECORD:' G‘Wrxte for Price Lxst and stcountsf :
. TORONTO.

DOMINION WIRE MAN FG. 00., L‘m

MO:N' 'I'BE.A.L

Gu'xrai@ pure Lake Copper of the highest conductivity, carefully drawn to decimal gauges, and equal in qualxty and
finish, and price guaranteed lower than can be imported.

i Capacity : 10 Tons Per Day.

TINNED COPPER WIRE, MERCHANTS COPPER WIRE
GALVANIZED TELEPHONE a»w TELEGRAPH WIRE. |

the 1ast year we have incrensed our capacity for the manufacture of IRON AND STEEL WIRE of all sizes, $TEEL WIRE NA
STEEL AV%.) BRASS WOOD SCREWS, and are now prepared to £ill all orders promptly at lowest prices consistent with quality, . When' prcp?al;esd
to order please write us for Discounts.
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FIRSTBROOK BROS.
Iing St. East, TORONTO.
HANUPACTURERS OF

“TOPPINS,
81DB-BLOGKS
axv CROBS8-ARMS.

WRITHE FOR PARTICULARS.

THE

Morse
Valve

Reseating
Machine

will refacein posi-
tion any valve
fiom in. to 14
in. flat or taper
seat,

W Send for new Cata-

logue, with the

names of 1,000
uscrs,

—

DARLING BRos.

Reliance Works + Montreal,

NONARCH ECOKOMIG BOILERS

Strongest and most portable boiler in use.

A

.

ROBB ARMSTRONG ENCINE,

“C~nta'ning all the best points of Standard Amencan
High Speed Engines and several imptovements.

Prof. Sweet's traght Line Governor and Valve,
“The Coffin ‘U'krottle, Armstrong Crisshead Valve
Gear and Oiling Devices. Interchangeable Parts, Per-
fect Alignment. Large Bearings.

ROBB ENGINEERING CO., LTD.

Amherst, Nova Scolia.

COTTON WASTE

For Railway, Machinist and Engincers' uses,

Erectric LoNG TOCK
FOR ELECTRICAL USES A SPECIALTY,

ARNOLD FENWICK & CO.
Factory and Offics, MONTREAL.

~ THE -

Ganada LLumberman

PUBLISHED MONTHLY BY
A, G. MORTIMER
«Canada Life Assurance Bldg. - TORONTO, ONT.
Sudscription $1.00 fer year in advance.

- - WANTS - -

F you want a particular lot of lumber, or have one
1 to dispose of; il you want to buy or sell timber
Timits: if you have a mill for sale or want to buy one;
if you have a picce of second-hand machinery to dis.
posc of, or want one; if you want a situaticn; if-you
want an employee for any purpose; an incxpensive
adventisement under the heading of *Wanted™ or
** For Sale™ is the easiest and quickest way to ace m.
plish wlat you wish,
An advertisemeat in the Canapa Lustngaseas is the
cheapest and best salesman you can employ ; it is not
-only always on the road, but on all the roads at once.

.l-‘. E. Dixon & Co.

MANUFACTURRRS OF

LEATHER BELTING

o e
70 KING STREET EAST, TORONTO.,
Headquarters for Electric and Dynamo Belting.

———— R R A pe——)

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—
One 36 inch belt 98 fcet long.
[Ttns belt has been in constant use since August, 1885, and looks
good for another ten years yet.] Also
One 36 inch belt 100 fect long. One 38 inch belt 100 feet long.
One 36 inch belt 123 fect long. One 24 mch belt 100 feet long.
Aad over 1500 fect of 8 inch belting.
All the above belts are DOUBLE THICKNESS and are all giving satisfaction,
‘The 38 inch belt is the largest belt ever made in this Province.
The following Elcctric Companies are also using our Belting :
The Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co. .
The Hamilton Electric Light & Power Co.
The Niagara Falls Electric Light Co.
West Toronto Junction Electric Light Works.,
‘The St. Thomas Electric Light Co.
The Barrie Electric Light Co.
The Betlin Electric and Gas Co.
The Woodstock Electric Light Co.
The Manstoba Electric and Gas Light Co., \Vinnipeg.
. The Goderich Electric Light Co.
The Markham Electric Light Co.
The Oshawa Electric Light Co.
The Orangeville Electric Light Co.
The Port Arthur Electric Railway Co.
AND OTHERS,
Belt Manufacturers in this Province who can show
Belts ofOUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS., Wo can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
.TEEN years, and are still good.
We are prepared to furnish Belts of :\n{ size, two or three ply, of any
width. Every belt fully guaranteed.
Dixon's Belurg Hand.-Book mailed frce on application.

We are the onl

Send for "Discounts. .

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

A, ALLAN, President, J. O. GrAvEL, Sec.-Treas. F. ScuoLes, Man,-Dircctor,

THE CANADIAN RUBBER G0. OF MONTREAL

CAPITAL, - $2,000,000.
MANUFACTUYRERS OF ALL KINDS OF
AND

-s:- RUBBER GOODS

I'OR ELECTRICAL PURPOSES,

= INCLUDING ———

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, all kinds of Hose, Packings, ctc.
Mould Goods of cvery description.

HARD

WESTERN BRANGH :

COR. FRONT AND YONGE STS,

-TORONTO

| J. H. WaLker, Manager.
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KAY ELECTRIC WORKS

No. 263 James Street N., Hamilton, Ont.

+ « MANUPACTURERS OF, . .

DYNAMOS

For Arcand......
Incandescent Lighting.

MOTORS

From 3¢ H.P.to 50 H. P,

Electro Plating Machines and General

...................................................

.................................................

----------------------------------------------

WRITE FOR CIRCULARS.

NORTHEY MFG. GO, ¢ Toronto...

LIMITED

MANUFACTURERS OF

STEAM
ARD
y, POWER

For Genéral Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATEZWORKS,

e Sotre*;t s TELEPHON ES

v L )acy
*—&

———

\VE )IANUFACTURS

Standard Bell Telephones

AND

Warehouse Telephones.
Garbon Transmitter Telephones.

| Local exchanges fitted ujn Al line materisl supplied

STE. JULIS, Sept. sth, 1

T, W. NESS, Esq., M(Jmlrca!. 8ga.

DeAR SiR,—We are happy to state that your
telepbones and switches are giving us good satis-
faction. We have three sons of switches and
we find yours far preferable, There is now about
forty of your telephoncs in operation on our line,
Every one works well, and we intend to use no
odher, Yours very truly,

TiE MEGANTIC TELRPHONE Co.

. OUR SPECIALTY ..

Write us when you want anytinng clectrical.

Key Sockets, Magnuoto Bells,
Switches, Annunciators,
. Cwe-outs, Rells,
We also manufacture Horse and Trail Cars Wiré, Batterios,
> » Tt 1 Lamps. Push Buttons, &ec.
Of (.\'Cl‘) (]CSCI'!I)UOI]. Shadesa, Dynaaos ¢nd’Xor‘on

PATTERSON & GORBIN,|_ L+ W. NESS

ST. CATHARINES, ONT. e saarers for 749 Graig Strast, MONTREAL.
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DUTY TEST OF NEW BLAKE PUMPING ENGINE AT
TORONTO WATER WORKS.

Tue following pasticulars taker: from the report of Mr. John
Galt, C.E,, of Tororto, will be found specially interesting and
instructive to engincers and others. ‘The report as a wholeis a
very able onc, and reflects credit on Mr. Galt.  The pefusal of
it will repay the student.

‘The analysis of the report must_be “very” satisfactory to the
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sumed, figures at 136 illion foot pounds, which is at the rate
of 1.45 lbs. per horse power per hour.  This, however, takes the
most favorable view. Assuming the actual coal burnt and put
in furnaces of boiler to be 50,693 pounds, the duty would fall to
somcthing under 120 million foot pounds, and the coal to 1.68
1b. per horse power per hour. 1t is only fair to note in this con-
nection that the percentage of ash or refuse from the coal is
reasonably teo high, consequently the commercal standard of

NEW BLAKE PUMPING ENGINE FO® THE TORONTO WATER-WORKS.

city of Totonto and cqually gratifying to the designers and
builders, The Blake Co., of Boston, We understand that Mr.
Keating, City Enginecr, has advised the immediate acceptance
by the city of the engine, and provision is being made for
another similar engine. Although the contract called for a
capacity of ten million Imperial gallons in 24 hours, it pumps in
excess casily ten per cent. more, giving a duty on an average of
114 million foot pounds for every 100 Ibs. of coal burned, equal
to a duty of 130 million foot pounds when a similar weight of
combustible is considered.

The friction or intermediate resistance of machinery, including
air pumps, &c., is less than 20 “imrsc power, thus giving a very
high cfficiency between the steam cylinders and the pumps.
The total driving power of steam cylinders, both high and low
pressure, 1s registered at 612.52 horse power, while the resistance
of both double acting pumps converted into horse power registers
594.21. .

The duty of the steam engine on a basis of combustible con-

cngine for coal burnt would be soracwhere between 130 and
120 million foot pounds. The reduction, however, of duty to a
basis of 100 1bs. of combustible actually consumed, is quite
legitimate, and forms a scientific basis for comparative reference
of other engines and other performances.  The report is quite
clcar on all these points, and not too claborate, giving all the
essential and necessary deductions on a scientific basis.

Mr. Galt has taken into accouut, we think wiscly, the resist-
ance of the pumps in lifting the_ water from the well level up
through foot valves on suction pipe, also suction and discharge
valves, &c. So long as pumps require these, it is absurd to
disregard their resistance, which is always taken into account
on the discharge side of pumps by the careful readings of pres-
sure gauges and the conversion by calculation at frictional head
in fect. ’

The pump valves, &c., are well designed, and contain large
arca for the speed run at, and the allowance referred to above
tallies exactly with the readings of indicator cards, viz.: 103 Ibs,
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total average working pressure, which gives an absolute fric.
tional hicad of 242.22 feet,

Duning the test of two days cverything wurked smoothly and
well.  The enpine, wineh 1s cross compound, direct acting, with
two double acting pumps, appears to be desiguned on good sound
principles, amd will doultless tike its place among the best
anywhere.  The capacity size ss a specially good standard, via. .
1o to 12 nulhon gallons per day, and with perfection of detls
will come a perfect machme.  The illusirations of cogime will
assist the reader in studying and understanding the machine.

The particulars of the test are as follows :
PRINCIPAL DIMENSIONS OF ENGINE,

STHAM,
4 multitubular boilers 6'x6", with 110 3" tubes, grate surface
L1 £ X T 26 ft.
One lugh pressure steam cylinder, diameter ... ... 00ue.. 29 ins.
Onc low pressute steam cylinder, dlameter....... ....... , sBins.
Steam piston rods, cmnk end only, diameter. ... ... cesnees 8% ins,
WATKR,
2 water plungers, double acting, each diameter. .., ....... 20108,
Plunger rods, cmnk end, diameter. .o .veeniaien. voinen.. X ins.
Length of stroke. . ..oovuverioranennes vevestaas tresense.s 4Bins,
Vialves, suction and discharge, 64 in each set, diameter. ... 48,
LEffective arca of valves, each setioies oonsne. tevses seees  JETSQINS
Air pump, sinFlc acting, 26° dinmeter, stioke. .. .iicveeees 22108
Feed pmp, 77 diametet, stoKCeveeieiireee veves seseeess  Gins,

DATA DUTAINED DURING TKST,

‘Test began Pebruary 16th, 1893. 10:22 a.m.

“Test fimshed February 18th, 1893, t1:30 a.n. } Duration, 49 hours .08 min,
Total revolutions ns per COUNTET. ¢uaeeesieorresesse ssases 112,838
Average revolutions per miaute .. - 38.276
Average working per minute, cooiieiioiienaciinnonians 38.288

3 steam Loilers only in use :

Total area of fire RIALE SUHACC. v ovreenreresscnanoasasass 78 sq. ft,
\Wood burned In starting fires 7oo lbs. = .. ............ 280 bs,
Coal put in furnaces dunng test . . .. 50 413 ibs,
Grosstotal weiRht. . ... v icve teiiiiiviniein.tiees 50,693 LS,
Refuse, ashes, cinder and percentage of unburned eoal. ., 6,910 Ibs.
Total combustible consumied. ..ovvveiiiieneienianiniee 43783103
Per oent, Of 1efUee . L ceiieienicaceeecssioncesacannsnons 13.6
Coal burned per sq. ft, of fire grate per hour. . 1323
Average steam pressure at boilers ..., ... . 117 lbs,
Avetage steam presswre in engine room. . ... 114 1bs,
MEP WP,
High pressure piston, back end, as per cards............ 48.80 14896
High pressure piston, crank end, as perca s 37 87 14860
Low pressure piston, back end, as per cards.......... . 31 162.5t
l,owlpn:ssum piston, crank end, as per cards L eeen s So 152.4%
‘Total horse power of steam cylinder, .. voovvvieeinnen, 612.53

Scale 60

H

Crunsend

AP BasZod .
Scale 100
I
Grona end #P

Average barometric reading . . 2070
Average temperature of atmosphere ...... teses seeven . 133F
Average temperatuie of DOHET TOOM . .vvreverenan. ceeres 03,
Average temperature 08 enRINE NOOM . v .veereeonnaneanss 70.03
Working lengih of Stroke. .. vuiiie viiveeceninneneass  $7.8108

Average speed of piston and plungers, lineal ft. per min
Avemage working ¢ .- " .
Average pressurcon force maimn..  engine house press. gauge 1bs.
Average vacuum on suction pipe GAUEC iN NS ceeyean. o 9.3 ins,
Vertical dist. of suction pipe below press. gauge........ 5.
Average dist, lift from well meas. to press. gauge ......
Average temperature of water in Well, vove veeeenecnnans
Average temperature of City mains. ....vu.s ..

Average temperature of feed water to boilers..veveenees 148° F

M E.P. Press. Horse Pr.

Whater plunger h. p.. side. back end, as per cands 10340 149-53
Water plunger h. p., side, crank end, as per cards  103.50 133,65
\Water plunger, low press., back end, as per cards  106.50 15455
\atar plunget. ivw gess., arank end, as pos cands  107.00 13748
Total horse power for pump plungers ... 594-21

Friction = 612,52 = 59431 = 18.31 horse power = 3.
Efficiency of pumplng engine...oiiceeneeeeass 079

RESULTS,
Imperial gallon, standard vol., Act of Patlinment, 1825 = 277.274 c. in,

Iperial gallons in 8 cubICTO0t.eeirs vevsee sevancess 6,231
Weghtof one cubie R, of waterat gs Fo ovvvavnes von. 02422 1bs,
Weight of one standard gallon .. " ..........e.e.... 10,061 lbs,
Pumps, theoretical displacement, per rev., Ju6arx 1ot 2 14,154 gals.

2774
Average revolutions per 24 hours:= §5.117,98 = 38.276 revolutions per min,
Warking revolutions per 24 hours = gx,134.64 = 38 288 revolutions per min,

Difference due to starting and stopping slowly -

Total water putiped, theoretieal displacement. .. ... 23,826,200 imp, gal.
Capacity of pumps in 24 hours= 211,154 x 58.134.64 x 11,642,000 galons.
Commercinl cupucity in 24 houts= 11,642,000 gallons,

less gihiee  ciiiiiiiii it rs e se s aa e e e 1L 1576,000 lin, gals,

Scale-48 —
Low | Bocsend Cronk end
o
R T M
Scole 100

A

LR Bockend

Duty calculated on different basis.

Average reading of Pressure BaUEC. .uuveriensncienesnnne.. 90 1bS
Avemge reading of suction gauge 2"6_’;.3;@= 4.6 1bs
Average pressure 1n remainder of suct. pipe, also suct. valves 1.0 Ibs.
Average pressure in discharge valves, . .oiiveiiveenavnie.s ROIbS,
Add pressure for §.5 ft. vertical distribution from suction

valve gauge (0 PrCSSUMe GAUGC.. cerenveieeianensnnees 2 IS
Average working pressurc on plunger as per reads......... 105 lbs
Average working pressure on plunger as per eards. ... .. ... 105 lbs.
Calculated head resistance %ﬁnﬁ in feete.oo.ooih. o= 242221
Duty of engine on corl consumed per 1 horse power per

tour $3:78 T P 13 -%

49,133 X 612"

4
Weight of steam per h. p. per hour, as per indicator cards.. 13.94 lbs,
Equivalent evaporation at boiler per 1b. of combustible con.

1399 iveeereeen.  0.81bs.
1.45

sumed under actual conditions

Standard equivalent from and at 2¢2® per b, of combustible
consumed=9.81 X 1.05 ..... cesenessesesanscaresesss 10 301bS.

Commercial duty at pump for every 100 1bs. coal putin furnaces:
area s, H. Rev,
By work 306.21 X 105 X 15.04 X 112.838x 110 =114,078.000 fl. pounds.
50.693 o
By gallons 23,826,200 X 10.0126 + 242,22 % xoo="4 031,000 ft. pounds
50,093
Commercial duty at pump calculated for every 100 lbs, of
average  Ibs. coal
combustible consumed 114,055.000 % 50.693___’32 030,c00 ft. pounds.
43 -

.783 .
1bs. combustible.

PUBLICATIONS.

The April Arena contains a strong paper by Hamlin Garland on ** The
Future of Fiction.” Dr. Alfred Russell Wallace writes on The Wage-
Worker and how he may be delivered from the Social Quagmire. W. D
McCrackan discusses " How the Initiative and Referendwin may be Intro]
duced into our Government.”

Messrs. D. VanNostrand & Co., of New York, have published, in connec,
tion with their scicnee series, an interesting little work on the measurement of
clectric currents. The book, which is illustrated, 1s made up of two valua-
ble papers, * Electrical Measuring. Instruments,” by James Swinburn
M. Inst. E. E., and * Mecters for Electrical Energy,” by C. H. Wording.
ham, Assoc. M. Inst. E. E. The writers deal with their subjects very com-
preheasively, and the book will be found 10 be a very usziul one.

LEGAL DECISIONS.

As this issue of the ELECTRICAL NEWS is about to go to
press we learn that Chief Justice Galt has quashed the by-laws
of the aities of London and St. Thomas granting cxclusive privi-
leges to the Bell Telephone Co. The Bell Telephone Co. have
appealed from the decision. | .
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EQUIPMENT OF ELECTRIC CARS.*
Hy B, C. WESTCOTT AND E, CRrAIG,

Ir we cast a glance at the electrical industries in our city six
months ago, and compare them with those now existing, we
cannot but realize what important and gigantic steps have been
wade in so limited a time, At that time Montreal cml)loycd
hygndreds of ate lamps, brtlantly dlununating its thoroughfares,
while the ncandescent lamp could be counted by thousands,
lighting residences and stores.  Motive power was also
then distributed on a limited scale.  To these has been
added a safe, comfortable and speedy mode of clectric transpor-
tation.

It is not the aim of this paper to treat all details connected
with electric traction, nor even to consider its essential elements.
We shall only examine to a certain extent the clectric equip-
ment of the cars, making mention of the varying charactetistics
of the different types to be found in our streets, and the neces-
sary starting and regulating devices pertaining to each system.

The most striking resemblance which characterizes the four
different types llSC(t is the laudable practice of imbedding all
armature conductors in grooves cut in the armature core for
that purpose. Two of the types of motors are so nearly alike as
not to need a different treatment, the most striking resemblance
being that one is built in Montreal, while the other is a native
of Lynn, Mass. Each armature is of the Gramme ring type,
the former being wound with ordinary wire and connected to
commutator in theusual way. The latteris wound with copper
ribbons of such width as to just fill the grooves in which they
are placed. A picce of ribbon is fastened by a rivet to the loop
between the sections so as to connect same with commutator,
‘These grooves are so shaped that after the winding is finished
there is a space left, which is filled with a wooden wedge to
teep the ribbon in its place, thus doing away with bands, and
affording a better protection to the winding.

The must popular construction is known as the “iron clad,”
which carries the existing coil on the top pole, thus preventing
anv moisture which might collect at the bottom of the car, from
harnung 1. The armature and field coil are easily replaced in
case of a burn-out. The pole picces of the former are built up
of sheet iron, being placctr in the mould before pouriny, while
in the T and H the pole pieces are cast solid with the yoke.
We are informed that a secret process is employed for making
the metal in which they are cast.

The Edison motor also has 2 Gramme armature, differing
{ron; the otheis in that it depends on bands to hold the winding
in place.

‘r‘he winding is done in the usual way, the commutator being
cross connécted so as to allow of placing the brushes at go
degrees, in the proper neutral field, It has a four pole ficld of
the iron-clad type, with two field coils placed on opposite poles,
and has therefore two consequent poles, The castings are of
steel and are made in four pieces, bolted together. These
motors are not waterproof, but when covered with canvass
which is very casily done, they are very durable.

The last motor which we have to 2xamine is in no respect
similar to the others with the exception of thé field and armatuie,
which are in grooves. The armature is of the drum type,
rotating in a field of four poles. The coils of this armature are
wound on taped forms, and afterwards placed in the grooves
before mentioned, the ends of same being brought out one sec-
tion less than o degrees apart, instead of the usual style of
drum winding. In cennecting the commutatory the two ends of
each coill are placed in one sepment, less than 180" apant,
This arrangement has the advantage of having two circyits and
overcomes the necessity of having four, and cross connccted
commutator bars, asin the previous cases was necessary, or
there would be an unsafe difference of potential; a cause of
trouble, and in doing which there would be no sacrifice of simplic-
ity of construction nor of case in repairing and replacing damaged
coils. In this last case the coils have been wound in a form and

" then bound with tape before being placed in their respective

grooves and it is an easy matter, requiring very little time 1o re-
move a number of such coils and if required replace them with
new ones.

All of the foregoing motors are series wound, having so many
turns that even with a small current they can saturate the field
sufficiently to give the armature torque cnough to start, even
under load. It is a practice with the Edison and T. H. motors,
to cut some of the coils after all outside resistance has been
short circuited.

The Edison cars in this city have been equipped with the
combined rheostat and controller of Thomson-Houston make,
being an exception to their general practlce of commutating
the fields. In order to keep an excassive current from blowing
in the motors there must be sufficient counter E. M. F. gencrat-
ed in armatures which is itself dependent on speed and satura-
tion of field ; or there must be necessary total resistance pro-
vided. If certain devices affecting the necessary field strength
changes, ate employed, they will prove very beneficial, providing
they do not bring such complications as to be sources of trouble.
The Edison commutation of ficlds has a two fold end— while
having the property of altering the strength of the ficld it at the
same time alters the total internal resistance of the motor.

* Paper read before the Mootreal Electrie Club,

The object in view is obtained by winding the coils in scc.
tions, Sns a rule three, and of an unequal resistance), and having
on both platforms it controller in the form of a cylinder on
wlich i certam numbet of brass pieces have been fastened in
such position and of such shape that rotatio. of cylinder brings
these peculiar shaped picces under the different stationary con-
tacts to which the individual terminals have beon brought.

Lhe position of cylinder will cause the circuit to be completed
through one of the followmy combinations, that is. three coils
in series with an incispensable outside resistance ; the cols in
series and theostat short circuited 3 leaving two only 1w circuit,
the coil just shoit circuited placed in shunt to onc out ot the
scries ; tf:cl:\sl coil of the series short circuited ; and lastly, the
fast named coil placed in multiple with the other two.  But the
advamtages of such a devised system lead to a great complica-
tion of wiring and introduces the reasonability of making ficld
coils cores a place to build the rhcostat,

In the T, and . system, the motors avecontrolled with one con-
troller and are connected with controller’s handles at bath ends
of the car by means of steel cable threaded through pulley
sheaves.  Although the rheostat and controller are combined
in one, saving a large amount of wire which would have to be
uscd otherwise, yet the advantages pertaining to having an in-
dependent controller at each end more than compensate for the
saving of wire in the fact that it is almost impossible for both
controllers to break down at once.

The Westinghouse theostat is made of spiralled wire divided
into five sections, five contacts being placed on rheostat box in
such a position as to be easily accessible for connecting the
wires from controllers.  The controller consists of a cylinder
having six brass picces of varying length attached, which are
for cutting in and out the rheostat sections. ‘The longer of
these makes contact with the first scction of the rheostat on
turning the cylinder, the rest following according to their length,
The reversing switch is placed on the same cylinder, consisting
of six contacts, two of which inake contact with the ground field
respectively, the other four being cross connected in such .
manner as to reverse the current tn the armature, the direction
of which 1s determined by the direction in which the cylinder is
moved, the controller contacts acting the same in either direc-
tion.

The greatest troubles that have been experienced with the
cars, are the giving out of armatures and ficld coils, which are
traceable i the majority of cases to the most unfavorable condi-
tions to which they are subjected. [t is certainly not the pur-
pose of electric machinery to be run in water, but many 2 day
this is almost the case. The best remedy is unquestionably to
replace the damaged part, but to prevent the trouble is rather
more difficult, although judging by what one reads in periodicals
regarding  receipts for overcoming moisture and water-proof
paints, {:rcvcmwcs seem to be within reach.  If such paint were
obtainable, and the design of motors was such as to admit of
all wire being out of the reach of water, care being tiken to keep
the car from wide differences of temperature, it would certainly
help a great deal and save a great number of burn-outs. The
fact that the scties wound motor is being used in almost all
cases, in preference to the shunt metor so successful in stationary
work, may lead to questions regarding the reasons of such prac-
tice. Perhaps the unrcliubility of the supply reaching the ma-
chinery through the disty vails and the shivering trolley may
account for it to a certain extent, as every time that the circuit
is opened, the field will lose its saturation. An armature with-
out counter E. M. F. is practically a short circuit, but this could
certainly be obviated without much complication by having auto-
matic devices in the armature circuit which would let current
flow only as long as the ficld was saturated.  Another considera-
tion very objectionable, is that of having ?oo volts of pressure
between the terminals of the field coils. Also with the cars the
constancy of speed being of no consideration and impossible
the great advantage of shunt motors would be lost.

There is good reason to think that in the near future the
alternating motor of single phase will be made self starting and
of sufficiently powerful torque to make it adaptable for traction
purposes. When that has been realized, the ideal will be
reached, for the armature of the motor would be merely a num.
ber of copper bars not necessarily insulated from the core, and
all short circuited at the ends on flanges and without a commu-
tator, while all the regulating devices required would be the re-
active coil, not cven reversing switches being needed.  Trolley
cars will not then require a higher pressure than 100 volts.

Owing to advantages to be secured by the usce of transformers,
currents can be generated at distant points where power may
be had for 2 minimum cost, but this is not very important when
we remember that the fucl expense is no more than 10 or 157
of the total expenditure.

.

CORRECTION.

The Doty Engine Co. advise us that they constructed the
breeching in conncection with the power plant at the Toronto
Street Rulway Company’s power house, and not Mr. John
Abell, as stated in our last issue. The error was due to our
having been mis-informed.  We take pleasure in now placing
the credit for this excellent piece of work where it properly
belongs.
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Notx—Secretariea of the vatious Associations are requested to forward us matter
for publication in this Departiment before the soth of each month,

ADVICE TO YOUNG ENGINEERS,
By Hre W I Khodes, Pres Berlin Ne 9,C 4 S B.)

For nbout tuclve years | have been leatuing my teade,
Aud dov't clamn to know it all yer;

BBut have loarncd a foew things by the blunders 1 ve made
That Il not very soon forget.

Expenienceis a good. though very dear school,
Hut we needn't all learnthings that way—

From hooks und gooxl fnpcrs we may learn some good rules,
Anid will have less tuitinn to pay.

While speaking of rules, Jet me give you just one
On which you ain always depend -

In steam enginceting the Jess risk you run,
“The better you'll come out at the end,

You may oft hear it sald, ** no risk no gain,”
But it won't dlo to risk much with steam,
For IU's risky enough ; so be sure of your run,

As you would with a runaway teamn,

Don’t run any risk. 1f your pumr doesn’t throw,
Stop, winle you have water in sight..

The boiler may stand {t, but that {ou don’t know,
It may blow you ns high as a kite,

Men often gain time by just golmf slow.
Hut many deur tives have been lost

By oing by guess, when facts they should know
Could be had at a teifle of cost.

Now just one thing more | when your day’s work s done,
Before from the hoiler house you retire,

If with water and steam no risk you have run
e surc you run none with the fire,

Don't run any nsk, bays, unless
It's with something you can’t make secure,

Don't do uny wotk by the rule of ** 1 guess,” .
\When the fucts you can casy procure,

Have sume bittle pride as to how your place looks,
And whatever you do, do it right—

Have plenty of tools and plenty of books,
And don't run around much ut night.

And now my dear boys, of all that 1've said
1 hope you'll remember the text,

Don't run any risk, and you'll come out alicad ;
1I'll tell you the rest in my neat.

QRGANIZATION OF RERLIN ASSOCIATION NO. 9.

AT a preliminary mecting of stationary engincers held in
Berlin, Ont., April 8th, it wits decided to organize a branch of
the C. A. S, E. on Saturday, April2and,  This decision was the
result of sume missionary work done by Bro. John A. Angell,
District Deputy and President of Guelph No. 6, who was assis-
ted in the work in & most able manner by Bro. W. J. Rhodes
and several other engincers of Berlin,

Bro. Angell had applicd to the Executive Coundil for, and had
received the charter for the new Assodiation, (which will Le
known as Berlin No. 9, C.A. S, E.; and had instructions to
procced with the organization, but unfortunately a few days
previous to the diy appointed, was taken very ill and thus was
unable to finish the work he had so well begun,

The news of Bro, Angell’s illness was communicated to A, E.
Edkins, President of the Executive Council, with the request
that he should visit Berlin and complete the work of organiza-
tion, whivh he did, being accompanied by Brus Jordan, Green
and Tuck, of Guelph No. 6.

On arriving at Berlin the visitors were met by Messrs, W. ],
Rhodes, A. Vice and Geo. Steinmetz, who conducted them to
the Commercial hotel.

At 8 o'dlock the engincers interested began to arrive, and at
8.30the mecting was opened by Bro. Edkins, who was reques-
ted to Iay before those presenttheobjectsofthe Association. This
he did in a bricf speech, laying particular stress on the need of
such an organization in every manufacturing town in Canada,
as it would not only prove beneficial to the engincers, but even
more so to the steam users. By raising the standard of the
cngincering knowledge of its members, it would certainly follow
as a natural resuit, that the employer’s plant would be kept in
a greates state of efficiency.  Steam users, he said, were preje-
diced agamst the Association at first, but the majority of them
now appreciated its work., ‘There were some engineers even,
who were, as they themsclves put it, “down on the Association.”
Some of these men were good cngineers and mechanics, who
would be a credit to the organization, but who for some reason
or other, had formed a wrong impressiowr of it.  Then there was
another class who, when asked to become members, would in-

formn you, with a deal of wind and blow, that they know all
they zvant to know of engineering, and therefore could not learn
anything themsclves by joining the Association, and were cer-
1ainly not going to come up to the mceetings and tell all they had
learned during their long and varied experience.  If the truth
were known, this class of men would gladly become members,
but for the fact that they are fearful lest they should be asked
for formation on some subject, which they could not
give, and that would make them appear ridiculous in view of
their previous boasting, It was a pity that men acted in this
manner, for the chicf object of the Association was to assist its
mcmbers to become better engmeers.  He hoped the day would
never come when they would “know it all.” The election and
mstallation of officers was then procecded with, and resulted as
follows :—

President, W. J. Rhodes; Vice-I'res,, Alf. Vice; Rec. Sec.
Gceo. Steinmetz, Berlin post office, Ont.; Treasurer, Henry
Snider; Fin..Sec,, John Fennell ; Conductor, Abram Mc-
Kessie ; Doorkeeper, Wm. Fiedt.

About 15 charter members were initiated, and several other
engincers have signiticd their intention of joining.

A vote of thanks was presented to the brethren from Guelph
and ‘T'oronto for their kindress in being present, and the hope
was expressed that Bro. J. Angell might be specdily restored to
health, and be enabled to visit No. 9 in the near future.

ANNUAL DINNER OF HAMILTON NO. 6.

The above Association held their sixth annual dinner on
‘Thursday, 30th March, at the Comwmercial hotel. About 100 -of
the members and their friends surrounded the tables in the fine
dining room of the hotel, and were well pleased with the deli-
cacies which mine host Maxey and his staff of wiliters placed
before them.

The chair was occupied by Bro. Wm. Sweet, President of the
Association, and the vice-chairs by Bros. W. Norris and A.
Nash, On the removal of the cloth the chairman welcomed the
members and guests on the occasion of their annual reunion,
and bespoke for all a pleasant time. He then proposed the toast
of the “Queen and Royal Family,’ 1o which the company
responded by singing heartily the National Anthem.

The “Anny and Navy"” brought forth a response from Bro.
Thomas Carter, a veteran.

Mvr. H. N. Thomas sang *The Longshoreman,” and received
such a hearty encore that he favored the company with * Hearts
of Oak”

“The Dothinion Parliament” was responded to by Mr. Jas,
Weir, of the Inland Revenue Department. The speaker claimed
that Canadians had at Ottawa representatives who could hold
their own in point of ability with any in the world.

Prof. Cline sang “ The Maple Leaf”

“The Ontario Legistture ® was veceived with loud applause.
Brother Duncan Robertson responded. He expressed regret
that the Hon. J. M. Gibson, ut the last moment, had been pre-
vented from being present. He was sure that that gentleman
would be gratified if he knew the kindly feelings which the
engincers cherished towards hin for services rendered the
Association. Not only the members but the community at large

owed the Hon. Mr. Gibsor and the Ontario Government a debt -

of gratitude in this connection.

Mr. Thomas Jones sang “Farmer Magee.”

“The Electrical Engineers ™ was responded to by Mz, Wells.
Prof. Cline sang “The Old Red Cradle,” “The Mayor and
Corporation” was ably responded to by Ald. A. DD, Stewast. He
referred to the importance of the Association of Stationary Engi-
neers, a body of skilled artisans, without whose services the pub-
lic would fare badly. The toast to the * Manufacturers? was
replicd to briefly by Mr. McKeown, followed by a song “ Cockles
and Mussels,” by Ald. Stewart.

“The Press” was acknowledged by Mr. Buchanan, of the
Times,

Mr. Thomas James.sang a comic song.

“The Canadian Association of Stationary Engincers ¥ was
responded to by Bro. A. M. Wickens. He said he was proud of
the organization, and there were a great many reasons why he
was proud cf it.  He referred to the brainy men who had been
engineers in Canada in the past, one of whom had built the first
steamship to cross the Atlantic, and it was constructed of Cana-
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dian materials, too. He mentioned the names of Edison and
Bell, Canadians who hd distinguished themselves in engincer-
ing science ; and there were many others as well. A little over
six years ago the Association had been founded in the speaker’s
dining room in the city of Toronty, when there were just eleven
men present.  Now a chain of branches extended from Ottawa
t¢ Winnipeg.  All of these were doing good work,

“ pProf, Cline sang the * Cameron Men.”

“ Qur Sister Assaciations ? was responded to by Messrs. Wier
and Bates. Both reported that the Association in Stratford was
flourishing and the demand for men holding certificates was in-
creasing.

Mr. Thomas Lewis of the rolling mills, dropped in and
favored the company with a couple of his inimitable songs.

«The Honorary Members” was responded to by Bro.
Duncan Robinson,

Songs were sung by Messts. P, Casey and J. Church. Bros.
Langton and Johnson responded on behaif of “ The Ladies.”

wQOur Host” was acknowledged in a neat speech by Mr
Maxey.

After one or two volunteer toasts, and the singing of a few
more songs, the merry evening was brought to a close with
“ Auld Lang Sync” und “God Save the Queen” Mr, Thomas
Baine played the accompaniments for the several singers during
the evening in a very acceptable manner.

Toronto No. 1 held its regular meeting on April 14th, W,
G. Blackgrove, president, in the chair.  Mr. Edkins read a por-
tion of Desinond’s Electricity and a general discusston followed.
‘There was an exceptionally large attendance of members. Three
new candidates were initiated and one proposal recewved.  The
officers for this Association for the ensuing year are to be
clected on Junc 23id next.

Guelph No. 6 met on the 15th ult. “The President read a
paper on “Lining up an Engine,” which was great appreci-
ated by the large number of members present.  One new candi-
date was initiated.

Mr. \W. G Blackgrove, Sccretary of the Executive Council, has
removed from 43 to 45 Brant street.

QUESTIONS AND ANSWERS.

Member C. A. S. E,, Guelph, asks t—

1. Docs the fly wheel increase the working power of an engine?

3. Will the drive wheel have the same effect on the engine as
an igle fly wheel of equal weight and diameter?

3. 1f raising asafety valve willcause water.o leave the bottom
of the boiler, what effect will blowing the whistle have?

Ans.—1. A fly wheel does not increase the working power of
an engine. It acts as a reservoir of power. Power accumulates
init asits speed increases and is given off by it asits speed
diminishes.

2. A drive wheel will act efficiently asa fly wheel it made
heavy enough and of sufficient diameter.

3. Raising a safety valve allows some steam to escape, and so
does blowing the whistle. If letting some steam escape from 2
boiler raises the water off the bottom of the boiler how is it that
a2 steam engine can be run in connection with a boiler?  Every
time the ergine valve opens some steam escapes from the boiler,
and according to the supposition in the question the water ought
togotoo!l Doesit?

H. F. Thompson, Recording Sccretary Montreal No. 1,
C. A. S. E,, asks :— :

What qualifications must 2 man have to pennit him to wnte
after his name the letters M. E,, and also the letters E. E.?
M. E., in this case, stands for Mechanical Engincer, and E. E.
for Electrical Engineer.

Ans.—The letters M. E,, standing for Mechanical Engineer,
may in this country be appended to any man's name who thinks
himself entitled to use them. The same with the letters E. E,,
standing for Electrical Engincer.  So far as we kpow, the law
of the land takes no cognizance of these letters as it does of
M. D. and sundry others, and till the law defines who alone may
use them, every one who meddles with engines may call hi.nself
an M. E., and every egotistical idiot may writc E. E. .fter his
name if he can.’

THE COMPLAINT OF A MOTORMAN.

TORONTE, April 4th, 1893,
Rditor Kixetnicat Naws. et %3

Str: 1 am employed by the Toronto Railway Co., as motorman, and have
been & ver, diligent student of electricity as 8 motive power sinceits intro-
duction in this city, ‘The company will not cven allow us, however, 10 re.
place the plugs, when they are blown, but we have to wait for the next ear
to push us to the shop, causing worry and delay to passengers as well ns
motormen. "There are men employed by the company, calling themsclves
“*inspectors,”—micn who worked in the shop for probably three months, and
who have the audacity to mnk themselves with experts, but who in reality
do not know the first rudiments of the work they are engaged in.  ‘These
men and the roadmaster (who probably never ran more than three trips on
an electric car) are only allowed to replace the plugs or do ather tetpomey
tepairs, while motormen, who have been driving motor cars since their in.
troduction, and know the difterent causes of obstruction, are unable to use
their knowlerdge. 1 give you an illustration waich happened to me about
two weeks ago: | was training & man to runa motor, and among other
things took up the floor to show him one of the machines and explain tohim
the different wires on the motor board as well as my scant knowledge would
petmit, when one of our lordly **inspectors™ swoopea down on mie ind asked
mc any right te interfere in his business, 1 told him very politely but firmly
that atthough 1 would not {ntetfere with the machine in his charge, T would
take up the floor as often as I liked for my instruction as well as for the im-
formation of those under my guidance. 1s not this amusing?  If this letter
could meet the eye of some of the ofticials, whichi 1 hope it will, I would re-
spectlully submit the following for their consideration :

1. 'To employ only the most intelhigent men as motormen,

2, To authorize six mortormen on each line to make tempontry repairs in
passing obstructed cars; this will do away with inspectors whio, like policemen,
are never to be found when wanted.

3. In course of time cvery motorman will be his own inspector, ‘This
would reduce expenses end would increase the efficiency of the service So%,
Until such time as some such course as this 1s adopted all the information we
could! gain {rom your instructive paper would be useless so far as ws practical
application is concerned.

Ina discussion among motormen, last Saturday, as to the merits of your
paper they were favourably impressed with its contents, but emphatically
refuse to subscribe vmil the company’s mode of procedure is reversed, the
motormen treated as intelligent men shuold be, notas block-heads.

Respectfully yours,
HowArDb W, STANLRY,
Motorman Toronto Ry. Co.

HAMILTON.
(Correspondence of the £LecTRICAL NEWS,)

‘This little city will be the scene of great activity very shortly in an clectri-
cal way, for in spite of the assurance of the managers of the Hamilton Street
Railway Co. that their old rails would do them a couple of years longer,
they now find that they must all be renewed, which will involve an outlay of
many thousand dollars, but they will save in the end, because the mils now
are pounding the life out of their motors in more ways than one, They
have also made a swart at a cross town rowl torun tothe G, ‘T, Railway
station, and have commenced grading and tracking anule and a half exten-
sion to the new fair grounds and mce track. They are having several new
cars built with which to equip these extensions, and are putting i a new
Corliss engine and Westinghouse generator for the samie purpose.

You have perhaps heard of our little extravaganza here in the shape of
** Ye Olde English Fayre" which came oft in the drill hall, and in which
was instalied by the Hamilton Electric Light Co., some 11 arc and 100
incandescent lights, It was well patronized and enjoyed thoroughly, and is
something, to be remembered in more ways than one, but from an electrical
point of view, particularly, as our friend Cochrane, the well known photo.
grapher, with his usual vim and push, had a full fledged photograph gallery
rigged up and did a rushing business, cven at night time, with four 2000 c.
p. arcs to take the place of daylight. The work turned out was excellent, and
as good as any produced by daylight. It was quite a novelty and took
well.

1 must also tell you that onc of our enterprising grocers is now serving
out as samples, pan cakes cocvhed on a hittle clectne gnddle, and they are
perfection as far as the cooking is concerned.

‘The Hon. Senator Sanford has some 300 incandescent hights in his private
residence in this city.

John Calder & Co., wholesale clothicrs, have just had 136 incandescent

lights put in their establishment, togedher with an electric motor to operate
their clevator.

There 1s some talk of installing an arc light plant at the Beach this sum-
mer to light the hotels and a summer theatre which it is proposed to ercet
there, and perhaps the road for a mile or so,

We had a call from our genial friend, Mr. D. A, Starr, of the Royal
Electric Co., Montreal, who it is perhaps needless to say, shines asbhnght as
ever.  Mr. C. W, Henderson, the electrical supply man, of Montreal, also
gave us a call  few days ago, and is up to the neck in business. He took
away one or two orders with him, and is pleased in consequence,

Thbe Eagle Knitting Co. have placed an order for a 10 h. p. motor to
vperate their works, employing some 200 hands.

Eu-:cm_l»Cus.

The Bell Telephone Co. have obtained an exclusive ten years' franchise at
Ottawn for $3,500 A year,
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Secretary, W. G. BLACKGROVE,
Treasurer, R, MACRIR, -
Conductor, Cuitas. HEaL, - - Toronto, Ont.
Door Keeper, F. Rrisbois. - - Montreal, Que.

TORONTO BraNcht No, 1.—Mects 2nd and gth Friday cach month
in Room DY, Shattesbury Hall. W, G. Blackgrove, President; G. Fowler,
Sccretary, 137 University strect.

Hamittos Brasen No. 2. =Meets istand 3rd Fnday each month, in
Maccabee's Hall, W, Sweet, President; E. Nash, Scerctary, 89 Littde
William Strect.

STRATFORD BRANCH No. 3.—John Hoy, President, Samuel H. War,
Secretaty. .

BRANTIORD RRANCIH N, §.—Mcets and and sth l-'riday cach month.
Thos. Pilgaim, President ; John Ogle, Secretary, Brantfond Cordage Co.

LONDON BrANCH Na, 5.—Meets and Tuesday cach month, F. Mitchell,
Presudent, J. Mclntosh, Secretary.

RRANDON, MaN., BRANCIE NO. 1.~Meets 131 and 3nd Friday ecach month.
in City Hall. AL R. Crawford, Presitent ; Arthur Fleming, Secretary.

MoNTREAL BrANCH NO, 1.~-Meets 15t and 3rd Thursday cach month,
in Mechanics Institute, 203 3. James street.  Thos. Naden, President,
Jos. G. Robertson, 1930 Mignonne street, Sceretary.

ST, LAURKNT BRANCH NO, 2.—Mects 13t and 30d Tuesday each month,
in Mechanics Institute, 203 St James strect. Matthias Gaimond, President,
Alfred Latour, Secrctary, 306 Deliske sireet, St. Cuncgonde,

Toronto, Ont. i
Montreal, Que.

43 Bram St,, Toronto.
Hamilton, Ont.

GueLrn Brancit No, 6,.—Mcets 1stand 3rd Saturday each month at
7:30p.m. ] Al Angell, President; C. Jorden, Secretary.

Ortawa  Braauir, Nu, 7. — Meets 20d and  gth Tuesday, each
month, in Labour Hall. J, . Thompson, President; J. B, Latour,
Secretary.

BRRLIN Brancn No. g.—Meets and and 4th Saturday each month at
8 p. m. W, J. Rhodes, President, G. Steinmetz, Secretary, Berlin Ont.

KINGSTON, ASSOCIATION STATIONARY ENGINKERS. —Meets tw'ce each
month over No. 1 Fire Station, J. Devlin, President: W, Gilmour, P, O.
Box 699, Secretary.

IT is gratifying to us to observe that the invitation which was
recently extended through these columns to engincers to ask for
information through the “Question and Answer” department of
this journal is Dbeing ressonded to.  Seveml answers to
questions thus submitted are published in the present issue, and
we would be pleased to see the number increase.  In this way
much valuable information may be disseminated. We would
be pleased 1f our readers would not only ask for needed informa-
tion, but also when possible supplement our answers by any
additional information on the subject which they may be in pos-
session of.

THE Executive Comnuttee of the Canadian Electrical Assacia-
tion is taking tme by the forelock in regard to thearrangements
for the second annual meeting to be held in Toronto next Sep-
tember.  The promuses of several papers for that occasion have
already been secured fiom members of recognized ability. It
is expected that the full number of papers required will very
shortly bearrangedfor and be in course of preparation. A meeting
of the Executive Committee will be held on the 17th inst. for the
purpose of forwarding this and other arrangements for the con-
vention, which it is expected and believed will surpass in attend-
ance and interest any that has yet been held.  Every member
of the Association is urged to endeavor to increase the member-
ship, an lin cvery possible way to assist its progress and practical
uscfulness.

THE members of Toronto No. 1, C. A. S. E,, have intro-
duced an interesting feature in their meetings. They have
taken up for study and discussion Electricity. A member reads
a chapter from an authority on the subject, after which the
question is discussed in all its bearings by the members.  This
practice should be the means of making the gatherings of the
association mare attractive, while affording opportunities to the
members to become acquainted with a subject which, next to
that of steaum engineening itsclf, applies most closcly to their
calling, and exerts the greatest influence upon their material
interests.  The fact is becoming increasingly apparent that the
engincer who neglects the study of clectricity will soon find
himself placed at a serious disadvantage as regards ability to
obtain and hold the best positions.

WE learn that active preparations have alrcady been com-
menced by the engineers of Montreal for the annual convention
of the Canadian Association of Stationary Engincers which is
to be held in that city carly in the autumn.  The Montreal City
Council has granted $300 toward the cost of entertaining the
visiting dclegates, and has also given the free use of the City
Council Chamber for the meetings. It is expected that the
manufacturing fitme of the city will contribute liberally for the
purposc of making the occasion one of much pleasure and inter-
est. Itis hoped that libeml arrangements can be made with
the railroad companices, such as will enable a large number of
members from the western citices to attend.  Perhaps the best ar-
rangement would be for the Association to charter a car for the
usc of these members, as many as possible of whom will go if
the mates are rease able. At this convention a number of
papers of much interest to engineers will be read and discussed.
Everything points to a successful mecting.

1IN our correspondence column we publish a communication
received from a motorman in  the employ of the Toronto Street
Railway Company, complaining of a grievance existing among
his fellow workmen. At an interview with an official of the com-
panv in reference to this letter, we were given to understand
that it is their intention to encourage among their motor men
the study of clectricity as a motive power, and how this can best
be done is 10 be considered at an carly meeting of the directors.
Our correspondent must bear in mind that when the motor
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cars were first run on the streets in Toronto it was necessary to
have regulations of the nature he mentions in order to prevent
incompetent men from interfering with the machinery or else
import experienced men from places where cars had been run-
ning for some timge, in other words American labour would have
had to be resorted to,  There is no doubt that itis to the com-
pany’s interest to satisfy tins desire for knowledge among the
motormer: in thew employ.  ThE ELkCIRICAL NEws would be
pleased if inany way through its columns the object sought
might be promoted.

THE list of new subscribers to THE ELECTRICAL NEWS
during the present year is gratifyingly large.  About two hundred
new names have been acceived since the first of Janwuy,
and these have come from all parts of the Dominion. Such a
liberalmeasure of appreciation will stimulate usto raise the stand-
atd of the paper’s interest and usefulness to the highest possible
degree. There are three ways in which we would be pleased to
have the assistance of everv reader: 1. Endeavor to send us at
least one new subscriber cach year. 2, Contribute as fiequently
as possible information to our columns. 3. When in nced of
clectric or engincering supplics, consult our advertising pages,
write our advertisers for what you require, and when doing so
mention the fact that you saw their advertisement n the ELEC-
TRICAL NEWS. If you do not find advertised what you require,
write us to that effect, and we will immediately put you in the
way of getting it. It nced scarcely beadded that considering the
widely extended and rapidly extending subscription list enjoyed
by the ELeCTRICAL NEWS among users of clectric and engi-
ncering appliances, the makers of such articles need not hesitate
in deciding how they may most directly and cheaply reach these
class

TH& city council of Montreal are threatened wath htigzation over
their telephone communication by the new Merchants’ Tele-
phone Company who are insisting upon the city council granting
them the privilege to ercct poles on the streets. “The company
maintain  that according to their charter, they have the right to
do this in any city n the province.  They declare their intention
should the city refuse their applicativn to carry the matter into
the courts. The difficulty the council find in grariing this re-
quest is that the Bell Telephone Company refuse to continue the
work of placing their wires underground according to their char-
ter until the council pass a resolution permanently prohibiting
the crection of poles in the city by other telephone companies.
This step of the Bell Telephone Company is we think perfectly
justifiable, for they have already expended nearly $40,000 0
underground work, and it will cost yet a large sum before the
work is completed. Why should they be put to this cxpensc in
order to make room for poles to be fixed in the street by another
company who would, by this means, be able to enterinto com-
petition with wires laid at one seventh the cost of undergzround
work. It appears strange that a company should be given a
franchisc to put up poles in the strects of any city in the Province
without giving the municipal authonties power to prevent such
work if they should deem it desirable to do so.

DURING the last year the development of electric milways in
Canada has been exceedingly rapid.  Onc new enterprise of this
character has crowded so fast upon inother that there have usu-
ally been from half a dozen to a dozen roads under constraction
at the same time. The cfficiency and cconomy of the trolley
system has been so clearly demonstrated that liule difficulty is
now cxpericnced in sccuring the necessary capital for the con-
struction and cquipment of new roads where the conditions are
such as to make it reasanably certain that sufficient business can
be developed to pay 1 fair return upon the capital invested.  In
facy, judging from the number of new roads, and the reputation for
sound judgment of many of the persons who are embarking their
capital therein, clectric milways have come to be regarded as
being amongst the safest and most desimble business invest-
memts, Electric railroad development is said to be more rapid
proportionately in Canada than in the United States, notwith-
standing the speedy revolution which has taken place in this
dircction on the other side of theline.  Noris there at present any
prospect that the rate of progress in this country will in the near
future decrease.  The factis becoming apparent that in the case
of suburban roads it will not be necessary to look to passenger

traflic alone to provide the necessary returns, but that a profit-
able business may also be done m the carrymg of hght freight.
This fact will doubtless lead to the extension of such roads wto
the rural districts and to their usc by furmers instead of the
familiar two-horse waggon, which in the present stage of perfece

tion of country roads, 1s a slow and costly method of conveyng
produce to market.

THE Railway Committee of the Privy Coundil have amended
their order passed in September last, under which the City and
Suburban Electric Railway Company of ‘Toronto Junction were
held liable for the entire cost of protecting the crossings with
the Grand Trunk Railway on the Davenport Road and the
Canadian Pacific and Grand Trank railways on St. Clair avenue.
The commitice now order the cost of maintenance to be appor-
tioned as follows: The cost of protecting St. Clair avenue
crassing is to be borne, one-half by the electric rilway, one-
quarter by Toronto Junction, two-thirds of the remainder by the
G. T. R, and one-third by the C. P. R. The electric railway
will be:tr one half of the expense of the Davenport road cross-
ing, Toronto Junction and the G. T\ R, one quarter each. The
cost of protecting both crossings would be about $2,000 per year.
This is not only a question affecting the company wunning the
cars at the present time, but the public, as the franchise of
an clectric railway is made less valuable swhen the whole cost of
maintaining such crossings is thus imposed upon street ralway
companies. It must also be remembered that the parties who
maintain the crossings, will also be held liable for improvements,
such as the building of bridges, &c., should the wraffic on the
road increase to such an extent asto make these necessary.
While this question of crossing tracks has been agrecably settled
in the north-west of the city with a new street railway company,
it is surprising that a difficulty should have taken place be-
tween the G. T. R.and the Toronto Street Railway Company in
tefarence to the crossings at the Don.  This latter company is of
long standing and its right of crossings, which has been exercis-
ed for years, has never been suspended.  Truc, it has been held
that sireet cars come under the Railway Acts when they are pro-
pelled by clectricity, but surely the law never intended that
when an old comnpany by this means placed itself under these
Acts, it should forfeit its prior existing rights to cross railways.
Such legislation to our mind would be as unjust as to saddle the
City and Suburban Railway Company with the cntive cost of
maintaining the crossings alrcady referred to.  The crossing no
doubt rceds better protecting, whieh could be done by the erec-
tion of gates similar to those described elsewhere, and the Street
Railway Co should have no difficulty in arranging with the
G. T. R. and the city regarding the terms upon which it should
be carried out and mauntained. -

ENGINES FOR ELECTRIC LIGHTING.
.

One of the largest and at  the same time most complete and
most successful systems of power transmission is to be found in
Paris, France. It was oiiginally designed to supply com-
pressed air for the regulation of clocks, and four years ago §ooo
clacks were connected with the system. It is now the largest
compicssed air system in Europe.

The company has four central siations ; three of these have
cach two thousand horse power, and the fourth has machinery
for cight thousand horse power, and is laid out to contain ma-
chinery capable of supplying tweniy-four thousand horse power.

The air is compressed by means of stecam engines, and is dis-
tributed under a high pressure in mains and used to drive en-
gincs, instead of steam, and for other purposes. In some af
the carlicr appliances about 507 to 54,7 of the power developed
at the station was utilized in the cngines of the consumers.
Later improvements have been cffected so that o). and over
has actually been made vsc of.

In thenew large station the stexm cngines used are triple
cxpansion vertical engines using about 1% pounds of coal per
herse power per hour.

The air is delivered at a pressure of 6o 1bs. per square inch,
and is in some cases made to pass through a heating arrange-
ment before being used in the engine.

This system of using air for distributing motive power has
many points in its favour, and-will prove a strong competitor
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with electricity,. The pipes conveying the air are made in
lengths of about 9 feet with flanges and joints made with India
rubber. ‘The loss from leakage is very slight.  When power is
required for lighting purposes an air driven engine may be used
to run an clectric dynamo and so produce electric light.

Another method of power distribution which has very much
to commend it has been long in partial use. The distribution
of gas as a fuel and its use in gas engines for the production of
power will yet be much more extensively employed than it ever
has been.  There are no serious difficulties in its manufacture,
storage, distnbution and use. It can at once be applied for
power, light or heat and can be carried long distances with very
little loss, and used with safety even by unskillful persons.

Gas engines are now made of all sizes, from onc horse power
up to over two hundred horse power.  The quantity of gas used
in the first commeraially successful gas engine was from 20 to
25 cubic feet of coal gis per horse power per hour, in engines of
even small size, that is under 40 horse power. Reduced to acoal
consumplion, these engines have been run as low as one and
one-tenth pound of coal per horse power per hour.  Within the
last few years improvements have been made, making the gas
engine a much more perfect machine than it was, and it bids
fair to be a formidable rival to the steam engine.

The use of gas as a means of distributing power has probably
more to commend it than any of the schemes considered. By
it cngines may be driven and light and power distributed by
clectricity as s0 many are now doing by stcam When the demand
for morc power comes, another engine can be at once started
without any preliminary getting up of steam.  When the demand
ceascs, the engine can be stopped without any loss from leaving
boilers with steam up and fires buraing.

The convenicnce of working the power at distributing stations
.s at once apparent, and as fuel gas can be made more cheaply
than tHuminating gas and can be used in the engines, the econ-
omy will be found by all who will try it.

Another advantage in such a system would be that many cus-
tomers could be found who did not want cither power or light,
but would take the gas for cooking and heating purposes. In
some places there would be a difficulty in getting such works
started owing to the existence of illuminating gas companics
having chartered rights as to the laying of pipes under the
streets and such like privileges, but in ather growing towns
where there are no gas companies there would be less difficulty,
and once the great advantages of the system were put into prac-
tical use the way would be opened up in large cities.

AUTOMATIC TELEPHONES.
IT is as much an open question now as it ever was in the days
of the immortal Shakespeare, whether it is not better to “bear
the ills we have than “fly to others that we know not of” 1t
is perhaps ungallant to speak of the long suffering and usually
paticnt “hello gitl” as a cross 10 be borne with Christian resig-
nation, but the stem and solemn fact remains, that if you nng
your bell too much in her ear the “linked sweetness long drawn
out” that is supposed to characterize the angelic switchmnaiden
of your lightning expressions is liable to be changed to some.
thing undeniably peppery.
¥ A device more or less complicated, intended to do away with

the *central” operator, is now being brought before the public,

but why the expense of such a complicated conglomeration of]|
! apparatus should be gone o in order to deprive a few young
i Iadics of a chance to eam their daily bread is totally beyond our
iComprehiension.  Our comprehension may be limited, but while
" the fact remins that the anoual interest on the cost of a six or
cight wire system, such as the new-fangled idea requires, would
be more than cnough 10 pay the wages of expert operators, we
are compelled to cry aui donto, what is the prood ?  \Why displace
the operators whase wages ate a small fraction of the expense of
a telephane system in onder tointroduce other complications and
expensces,

*The ills we have,” 10 wit, the extremely affable young ladics
at M central,” we are all more o1 less acquainted with ; now letus
leok at onc or two that at present we “know not of,” but which
the cloquent automatic projectors would like to run us up
against.  We all know how thoreughly reliable electric currents
are when there is a speck of dust in the key contacts or a leak-
age of battery power to ground during wet weather.  This last

factor is so important in the adjustment of a magnet and varia-
tion, that atelegraph operator has sometimes ta keep the adjust-
ing sciew of his relay continually in his hand while using the
instrument. ‘The “automatic” exchange instrument for each
telephone, contanning four or five magnets, is expected to look
after itself (no operators need apply), to adjust itself, to keep
itself clean, to automitically put on its own bib and tucker and
to go to church Sundays—in fact to lead an excmplary life gen-
erally ; no one is atlowed to take a fatherly interest in the or-
phan because—is it not “automatic® Now we will suppose a
subscriber wants to call up the general hospital and has gone
through the cabalistic peiformance on the keys required to make
the necessary number, and we will stretch a point and further
suppose he has done it correctly, and some wandering microbe
of a fly, as we ex-speckt he might, has been fooling around one
of the contact points and the machine has slipped a cog—only
onc cog, mind, in the possible gg99—instead of the general hos-
pital he would be just as likely to get the jail. Imagine what a
shock to ‘Cholly’s feelings 1f he tried to call up his sweetheart
and ot an und:naker, or the effect on the presiding maiden of
the Y. W, C, G. if some besotted bibulist took her for a brewery
and ordered a dozen of beer and one of old Tom gin and’send it
in a brace ot shakes at that! There would be a delightful un-
cettainty as to what you were going to get about the busi-
ness that would be panticularly charming. It would be a soul-
destroying invention, no dosbt of that. 1f you wanted the
Salvation Anny for instance, and got the Mercer Reformatory,
you would not, metaphorically speaking, take off your hat and
apologize to the polite operator at Central for not speaking
plainer. Ohno! The resteaining influence of that young lady’s
presence as it were would be absent, and you would illuminate
the dark depths of the automatic’s transmitter with a blue streak
of indignation that would make the sixwires sizzle to try and carry
it all away at once.

Any system that depends on a battery current to work its
mechanism at a distance, must in the nature of things be uncer-
tain. The failure of the writing telegraph that was shown some
years ago was entirely due to this cause. The apparatus would
work perfectly with i definite resistance and umform battery,
but was moperative when exposed to vicissitudes of weather and
distance. If, asis pioposed, a common battery main is used
with branches to each subscniber, a cross on the line, liable to
happen at any time, would paralyze the whole exchange.

The switch board would have the same number of connections
as the ordinary telephone switchboard, with the addition of a
complicated picce of mechanism in place of the plain annun-
ciator drop of the ordinary system. Its adoption, nstead of
saving in the cost of labor, would simply substitute expensive
mechanics for comparatively inexpensive operators.

The claim that a small country town or village could use this
system instead of the ordinary one does net appear to have good
foundation. 1f automatic instruments were installed it is idie 10
say that they would look after themselves. They would have to
be maintained. It would simply mcen the substitution of an
expert to keep them in order, instead of the cheaper boy or girl

. whosc only qualification necded would be the avility to ring a

Vtelcphone bell. .

: The immense cost of the system in a large city would far
roverbalance the amount of the wages of a few girls, while the
uncertainty of results would be a serious, if not a prohibitive
awback. We have fresh in our mind the words of caution
given on the subject of clectric investments by the president
of the Canadian Electrical Association at its last convention, but
do not think that investors, though they may not know very much
about the matter technically, will place mwuch fanh in a tcle-
phoue company who would offer to equip cvery town and village
in the county and baild trunk lines from New Brunswick to
British Columbia on a capital of $250,000.

Work on the $5.000,000 contract for laying the tracks of the Montreal
Strect Kailway was commenced on the 2gth ult.

The Montreal Street Railway Company have discovered an extensive
system of stealing amongst their conductors, by resorting to the old trick of
putting a tube tn the boxes. :

A proposition has been made 1o count the hours for telegraphic parposes
fronr A fixed meridian 50 as to obviate the anomaly of receiving news of
events happening a day after it is reccived here
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THE COST OF STEAM POWER PRODUCED WITH ENGINES
OF DIFFERENT TYPES UNDER PRACTICAL CONDI-
TIONS, WITH SUPPLEMENT RELATING TO WATER
POWER.*

By Cnartxks E, Bmgry, Pn, D,

(1) THE author first refers 1o his previous paper on “The cost
of Steam Power,” published in the Transiactions of the American
Society of Civil Engincers in 1883, stating that he had been
urged to modify it to suit more recent conditions, but that he
believes it still substantially correct for the particular purposes

is delivered at a speed of 250 to 350 revolutions per mnute, cor-
responding to the jack shaft speed of slow engines and the
actual speed of high speed engines.

(3) While the writer attempts to examine all the principal
causes which affect the cost of steam power, the prominent fea-
ture of the discussion is the substantial equalization of the cost
of the power developed with engines of different types and dif-
ferent degrees of cconomy when expenses independent of the
coxnl consumed are considered. Attention is called to the fact
that such expenses are fairly constant and will in some cases
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TaBLE 1, SZOWING COST OF STEAM POWER,

for which it was originally designed, to wit: to show the capital-
ized or present value of steam power in different units maintained
forever. The prices of engines have varied since the paper was
prepared, but this fact has proportionally little effect on the
results, and in any case corrections must be made for the differ-
ence in prices of fuel.

cqual the cost of coal. The result is, that if one engine saves a

certain luge percentage of fuel compared with another, such

percentage is reduced one-half when applied to the double quan- -
tity, and 1in many cases the lower percentage will be balanced or

more than balanced by the difference in interest on the cost of

the different engines.
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TaBLy 1 (CoNTINUZD), EHOWING COST OF 8TRAM Powxa.

(2) The author has therefore decided in the present paper to
compare the cost of devcloping a given amount of power with
scveral of the different kinds of engines now in general use. A
unit of 500 net horse-power has been sclected, which it is assumed

* An abstract of a paper read before the American Institute of Electrical Engi.
neers, Marcha, 1893, and printed in the N, Y. Elertrical Exginzer.  Foe coaveni.
oncc_of reference tu the original paper, the paragraphs in the abstract have been
numbcred to correspond with the oeiginal paper.

(10) The writer submits Table 1, showing in detail the cost of
onc-horse power per year developed in engines of different kinds
when operated for 10 hours per day for 308 days in the year, and
for 20 hours per day for cvery day in the year, with celumns
showing the results in cach case for coal costing $2.00, $3.00,
$4.00 and §5.00 per ton.  The results are at first presented on
the basis that the power required is comparatively steady so that
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no sutplus machinery is required. A sccond presentation shows
the results for electric light and other plants in case 50 ver cent.
surplus machinery be provided to supply the maximum power
during certain portions of the day and the power for the re-
mainder of the day be sufficiently low to maintain the average.

(11) The different lines of the table refer to engines of the
types statad in column 4. The authot states that the last three
lines are devoled to low speed condensing triple compound en.
gines. Of these, line / shows the probable 1esults with machin-
cry designed to sccure economy in construction rather than the
highest economy of fucl. Line A refers to a low speed triple
compound engine more expensively constructed, for which the
cconomy is assumed lower thian in the other case and for which
the results are believed to be the best that can be secured under
ordinary average practice even with the best machinery. There
has, however, for comparison, been added another line, Z, as-
sumed to be operated at still lower cconomy by the use of boilers
of unusual cconomy and careful attention to the details of opera-
tion, for which purposc $1.00 per day is added to the labor ac
count. The results shown in this line are believed to be the
maximum which can be obtained under the conditions of unusu-
ally good practice with the best care available.

The author then proceeds to describe the several columus of

large numbers of small machines of any kind under conditions
securing a substantially uniform load will necessarily give nearer
the minimum results shown in column ¢, but engines generating
clectric current for clectric milways or subject to variable loads
of any kind will rarely show economies as low as has been as-
sumed for comparison in column /.

(16) Column g shows the commercial horse-power of boilers
on the now accepted basis of 30 pounds of feed water per horse-
power. It will be noticed that the high speed non-condensing
engines in line A required 596 boiler norse-power to produce
500 net hovse-power, and that the power of the boilers continually
diminishes the reduction in feed water per horse-power, so that
for the case Iast named, line Z, only 259 boiler or commercial
horse-power is required.

(17) The cost of the boilers is shown in column #, the prices
including not only the original cost of boilers proper, but the
crection and connection of the same.  This section also discusses
at some length the desirabihity of duplicate values and connec-
tions to insure the continuous operation of boilers where stop-
pages cannot be permitted.

(18) The pnces on above basis have Been fixed at $22 per
commercial horse-power for the lower steam pressures and $25
for the higher pressures. These prices are believed sufficient to
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TABLE 1, (CONTINUED), SHOWING COST OF STRiM POWER.

the table. Most of these will be understood by reading the
headings. \We note, however the following:

{13) In column ¢, the indicated horsc-poaer required to pra-
duce 300 net horse-power has been fixed at 542 for the high speed
cngines and 556 for the low speed engines, to include the friction
of transmission to the jack shaft, :

(15) Colunins ¢ and / relate to the feed water per indicated
horsc-power per hour, column ¢ showing the portable limits with-
in which the feed water required will vary for engines of the types
stated, when constructed by different manufacturers or operated
under diffeient conditions.  The lower limit 1s believed to have
been fived in each case at the minimuwin result which has been
obtiained by reliable experiments with the class of engines re-
ferred to; these figures aue therefore 100 low for average practice.
The large figures in column ¢ represent results which in the
opinion of the writer may be obtamed under less favorable but
practical circumstances, and of course stiil larger costs woukl
result from the use of apparatus imperfectly designed or improper-
lyoperated.  Column /shows the feed water per indicated horse-
power per hour assumed for companison. The figutes i this
column are not intended to be averages of those given in column
¢, but those which can be safely depended upon under conditions
of practice, with the load varving between considerable limits,
thereby affecting somewhat the economy. It should be stated
that the desire to have these figuros decrease proguessively where
possible has somewhat influenced the values sclected as well as
the above considerations. Fngines operating cotton mills or

provide sectional boilers with settings and all attachments, and

*the writer expresses the belicf that this class of boilers should
be estimated for, even at somewhat increased first cost, from
considerations of safety and reduction in repairs. The influence
on the results due to difference in the prices of Loilers is dis-
cussed later in connection with Table 2, which is not here re-
produced.

(20) Column / shows the cost of engines crected and connected
ready for operation.  The writer speaks of the difficulty of obtain-
ing these pnces.  Circulars were sent to different engine manu-
facturers and all kindly responded but many did not make en-
gines of 3500 h. p. or of all the types; some gave very low prices
which mipht not be sufficient for close specifications, others
added various percentages.  The cost of some steam plants com-
plete were, however, accessible.  Mr. Pearson, of the West End
Ruilroad in Boston, gave prices checking well with thé prices
gwven for the inple compound enginces, and the prices of six com.
plete plants of various sizes, using simple engines, were obtained
from advance pages of a work in coursc of preparation by
Messrs. T. C. Mautin and W. H. Schlessinger, the avemge of
which also checked the pnices stated in the table, being a little
lower on account of the type of boilers employed.

23) Column { shows the amount in column 4 augmented 2%
per cent. for inspection and 6 per cent. for loss of interest during
construction, :ncidental salanes, cte.  There percentages are in-
dependent of architects commissions and arc intended to cover
numerous incidental capenses duc to starting a plant.  The per-
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centage will generally be insufficient rather than the contrary,
except in cases where a plant is simply increased after the or-
ganization is established.

(24) An inspection of column Z shows an unexpectedly small
difference in the total cost of steam machinery of different types
when everything is considered. [t is a curious fact that steam
machunery of faidly good cconomy shows the lowest first cost, the
cost of the simpler machinery being higher on account of ad-
ditional boilers, and that of the more economical machinery be-
ing higher on account of the higher_cost of engines, etc.

{70 be Continued.)

ENGINEERING AND ELECTRIC PLANT AT THE PARLIA-
MENT BUILDINGS, TORONTO.

THE new home of legislation for Ontatio is about completed,
and we give some particulars of the engineering plant which
will be found interesting.

The boiler room is situated in the north basement. It contains
six horizontal multi-tubular boilers built by John Abell, of To-
ronto. They are made of “Otis” homogencous steel, 60,000
pounds tensile strength. Each has a diameter of 53 feet and is 16
feet long ; the shell is 3, thehead §, and the dome (30% 30) 3 of
an inch thick. The boilers have each 98 three-inch tubes running
the whole length, mnade of charcoal iron, and are furnished with
McClave's patent grate.  They are provided with cast iron flush
fronts of a neat design, double folding doors, and all the exposed
fittings are mckel plated, which gives a good finish to the work.
The boilers have been tested by hydraunlic piessure to 150
pounds per square inch.

The engine is a self-contained automatic cut-off of 50 horse
power, and was also made by John Abell, of Toronto. It is said
te be the first of its kind bwilt. There is also in the boiler room
one of Curtis’ hot water puiifiers connected with the high pres-
sure steam lines. The entire buildings are warmed with low
pressure steam, and provision has been made for utilizing the
exhaust steam by passing it through the punfier and heater.

‘The heating is carried out by direct and indirect radiators,
and over 8 miles. of wrought iron piping is employed in this
work—5616 feet of main pipes being from 3 to 12 inches in
diameter, and 37,208 fect of branch pipes varying in size accord-
ing to radiators supplied. In the direct system theie is 26,173
square feet of heating surface in the radiators, and the indirect
supplies 5,060 square fcet.

The indirect radiation 10 the principal rooms is controlled by
a clever electric device; attached to the thermometer in the
room to be heated is a small thermostat which is so sensitively
arranged that whenever the atmosphere changes the reading of
the thermometer from 68°F., the instrument, by its connections
with the switch dampers, is able to instantly throw the cold air
over, under or through the radiators in the same proportion.

Mechanical ventilation is resorted to in the buildings by
means of two large extracting flues (8% 7 each), which are con-
nected by large galvanized iron ducts or pipes to every room in
the building. The flues are each provided with an 8o-inch
Blackman’s exhaust fan, and the main duct has a fresh air pro-
pellor 48 inckes in diameter. In the main air shaft there is a
cheese cloth bag screen 25 feet long for cleansing purposes,
which is so arranged that when one bag becomes full a duph-
cate can be easily substituted.

The clectric lighting is entirely on the “three wire” system
and the current is supplied by the Incandescent Light Co. to the
east and west ends of the building, and is conducted along the
ceiling of the basement by means of a douhle, set of “ooco™
mains. From these there are 18 large distributing risers, and
cach one supplics a section of the lighting on cach flat. The
total number of lights in the building, which is arranged for
pas as well as clectric light, is 2600, of which 2000 are 16 c. p.,
and the remainder 32 ¢ p. and upwards. About 8 miles of wire
is used in order to supply these lights.

Special care kas been taken to provide means by which the
distributing wires, while concealed, can yet be easily got at in
case of nccessity.  The wires ave carried along the wall covered
by a moulding about 3 inches deep.  This is fixed round the en-
tire 1oom whether there are wires to hide or not, so that the
work appearsas part of thedecomation. 1f the wires need atten-
tion, it is only necessary to remove a length of this moulding,
and the work can be done without furthertrouble or any damage.

It isa very simple but useful contrivance, and is said to be
adopted for the first time in these buildings.

The eclectric light fittings throughout the several depart-
ments_are worthy of wotice.  They are in bronze, old
gold, brass and black ivon. In the Legislative Chamber
there are four electioliers well worth inspecting.  They weie
nade {rom special designs by the Central Gas and  Electric
Fixture Co., of Brooklyn, and cost about $1500 apiece. The
metal used is polished bronze, which blends well with the other
decorative work of the Chamber.  Each clectrolier has 24 lights,
with the same number of gas burners, which are most artistically
arranged. It is doubtful whether there is a finer specimen of
this class of work in America, cither in design or workmanship.
Besides these chandeliers there are 22 brackets, each giving §
lights, and there alsois an arch of lights over the Speaker's
chair.

Before leaving the electrical appliances it is necessary to men-
tion the four electric elevators erected in the building by Messrs.
Otis Bros. & Co., of New York. In these elevators the power
is derived from the Eichemeyer motor, she use of which this firm
controls for elevator purposes. To give motion to the elevator
machinery the mator shaft is connccted by a double worm gear
to the winding drum, thus giwving perfect steadiness of operation,
‘The power is controlled by means of a starting wheel in the car,
and is communicated to the motor in such a way that the car
stops and starts with perfect ease. This is effected by means of
a rack and firside arrangement, which works the brush in the
face of the resistance box, thus turning on more or less current
as may be requited.  In addition to the usual Otis sufeties on the
car these machines are provided with an automatic brake and
with safety stops at the top and bottom of the cars’ travel, which
completely control their operation. The ciss are overbalanced
by counterweights running in wood guides, so that, as a rule, the
power is simply needed to give a first impetus to the cars, afier
which the use of power is reduced to a minimum. Should the
cable become slack, the current is immediately cut off by an
automatic slack cable stop, and in the motor room and cars the
state ot the switch is indicated by electric indicator lights.

‘The whole of the engineering plant, which is one of the most
extensive in Canada, appears to have been constructed and in-
stalled in a most satisfactory manner. It is under the control ot
Mr. A. M. Wickens, whose enginecering abilitics are well known,
He was until recently engineer to the Glode Printing Co., and is
a past president of the Executive of the C. A, S. E.

TRADE NOTES.

Mr. C. W. Henderson, electrical® contractor, Montreal, is moving into
larger premiscs on Bleury streets

Messrs. J. M. Harriston and H, A. Scyler, both pracucal clectricians
lately in the employ of the Royal Electric Co., arc about to start business
on their own account at 781 Crig street, Montreal, under the name of the
Montreal Electrical Supply Co.

Those of onr readers who were at the exhibitions held at Toronto and
Montreal last year. will no doubt remember secing an automatic high speed
cngrine exhibited by the Robb Enginecring Co. of Amherst, N. S. At that
time these engines were in use only in the maritime provinces, but several
arc now placed and others contracted for at Montreal and other points
west. This engine is one of the latest put on the market, and is up to date

in cvery respect, the governor and valve being essentially the same as the
“ Suight Line,” and are used by arrangement with the Straipht Line Ea-
gine Co. The Robb Engineering Co. also manufacture an improved boil-
er catled the Monarch Economic, a large number of which are in use 1n clec-
tric light stations and factorics in the marit me provinces, and threc of
which, we understand, are soon to be placed in an clectric light station at
Windsor, Ont,, along witha large Robb-Armstrong cngine.  Users of the
boiler find it very much more economical than the ordinary brick set boiler,
and it has all the advantages of light portable forms, being ready to put in
position when it leaves the works.

Mr. T. W. Ness, of Montreal, has sent quite a large exhibit of the tele.
phones and switchboard apparatus which he manufactures to the World's
Fair mt Chicago, DBefore sending it a phutograph was waken, by which we
notice that a very interesting display will be made.  Besides the ordinary
Standard Bell Telephones, which are used for private lines and local cx-
changes, there is A switchboard for use in central offices firted up com.
plete ready for work. This is a sample of the: large number of switchhoards
which this firm has recently been building and supplying throughout Cana-
da. Quite a large varicty of warchouse telephones was also shown. This
system, although largely used throughout this country, s comparatively
new in the United States.  Bricfly described it is a system by which each
telephone is its own central exchange. By turning a switch to the desired
numbcer any depaniment of a factory may be salled up from the officc or
{from one depantment 1o another as desired.  There were also a number of
desk tclephones on fixed and also moveable arms for special usc in banks
and public or private offices. Blake and Carbon transmitters, reccivers and
annunciators completed the list of articles sent,  Owing to the pat nts on
these articles expiring at the present time, it is expected that this exhibit
will cruse more than ordinary interest to those attending the World's Fair,
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ELECTRIC RAILWAY DEPARTMENT.

CITY AND SUBURBAN ELECTRIC RAILWAY.

IN our last issue we gave some particulars relating to a pro-
posed clectric street railway to be built and operated in the
castern suburbs of Toranto.  Some notes concerning the clectric
railway now running alony the north-west limits of the city may
also prove interesting.

‘The railway was built by the Canadian Edison Electric Co.
and is the property of the City & Suburban Electric Railway
Co. ‘This company, with

scating 30 persons, is fitted up exceptionally comfortable. "The
platform at each end is covered in by glass partitions, which not
only shelter the motorman and conductor during rough weather,
but greatly assist in preventing the cold from finding its way

into the interior of the cars., .
One car is worked by a Westinghouse motor of 50 hp. ; three
have Edison motors of 20 h.p. each, and the remaining one has
a similar motor of 40 h.p. Three of these are now running on
the road, giving a 10

which is incorporated the
Davenport Railway Co., \ «

minute service.
The rmilway will be

.
. “ .
has a capital of $200,000. ,‘ ‘ Linio b S 400 found a great convenicnce
Their offices are situated ‘ ‘ « to those having to travel
e

at the corner of Dundas
and Kecle streets, Toron-
to Junction.

Mr., H. \W. Darling, of
New York, is the Presi.
dent ; Mr. R, H. Fraser,
late superintendent of

between the city and To-
ronto Junction, as the ser-
vice, combined with that

\urnn <)

of the Toronto Street
Railway, is far better than
the railway facilities on
account of the cars run-

Nova Scotia Central Rail-
way, is the manager and
sccretary; Mr R. M.

ning morc frequently.
This benefit will be still
better appreciated when

McNaugh, clectrician,

and Mr. H. Mowatt, engincer. \We show a diagram of the
present route of the railway which is about six miles long and
has a single track with loops at convenient stages to allow cars
to pass cach other.  The line passes under the C. P. R, tracks
on Keele strect by means of a substantial subway built in stone.
It also crosses the G. T. R. on St. Clair avenue and again on
Davenport Road. At these two points signal towers have been
built with gates and proper diamonds to the tracks.  This work
was exccuted by Messrs. N, S. Piper & Saon, of 314 Front strecet,
Toronto, and is the first of its kind, We refer to this at more
length in another place, giving an ilustration reproduced from
a photograph, of onc of the junctions.  Four and one-half miles
of the line are laid with 56 lbs. T rails upon slecpers, and the
remaieder is shortly to be relaid with cimilar material.  Along
the streets in ‘Toronto Junction the rails are 69 Ibs. T rails laid

on girders, and have concrete foundations where the strects are

paved. ) . .
The power house, a view of which can be seen in the cut show-

ing the crossings alveady referred 10, is situated on the south
side of St. Clair avenuc, and has a car house adjoining capable
of holling 12 cars.  The building is in red brick, and about 150
feet long and 50 feet wide.  The engine room is fitted up with
125 h.p. Leonard-Ball engine, whichis coupled witha No. 33 Edi-
son generator of 100 kilowatts or h.p.  The cars, of which there
are five, were built by Patterson & Corbin, of St. Catharines.
They arc 16 feet in length, and the interior which is capable of

the latter company runs
an electric car service on Bathurst street.

The City and Suburban Railway Co. also provides improved
means of transportation from the western to the northern sub-
urbs of ‘Toronto, and as the Toronto and Richmond Hill Rail-
way, which is shortly to be built, will terminate at the same
point on Bathurst street, further improvement will be obtained
in this direction.

The company have made arrangements to extend their line
down the west side of High Park to Swansea, mecting the To-
ronto and Mimico Railway on the Lake Shore Road. The track
is now being laid, and it is hoped to have the cars running on
this extension during this summer, As the new line passes
through some of the well known Humber scenery, the cars will
be much appreciated during the excursion season. It is pro-
posed at an carly date to extend the company’s lines to Lambton

and Weston.  When these extensions are carried out, this por-
tion of Toronto suburbs will be well provided with means of
ocal transportation,

PROTECTION QF RAILWAY CROSSINGS.

THE intraduction of clectricity to strect cars as amotive power,
has madc it nccessary to introduce where the tracks cross rail-
way lines some complete system of signalling to prevent acci-
dents, and a perfect and ingenious set of street gates with auto-
matic signals have been invented for this purpose, The City
and Suburban Electric Railway, of Torento Junction, have had
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gates of this description erected where they cross the CUPL R,
tracks on St. Clir Avenue, and also where they cross the
G.T. R. on Davenport Road.  We give an illustration of the
former gates which are operated by a signalman in the tower,
by means of a ciank astached to a gear stand, the one move-
ment working the four street gate arws, four sideswalk arms and
semaphore signals, as follows : when the gates are open for
traffic on the street the semaphore target is at right angles to
mast, showing during day a “danger” signal, and at nighta
bright red bght,  The action of lowering the gates pulls the tar-
get to “safety,” this being a perpendicular position, and at the
same time changes the red light to white or green in accordance
with rules governing colors in semaphores on the railway which
Crosses.

The appliance is so arranged that the gates have to be
lowered to an angle of 35° before the target starts to move, and
. when gates reach the level, the signal is completely changed
from “danger” to “safety.” Thesame applies when gatesare being
raired after  train has passed, the signal gradually changing
and showing complete “ danger” signal when gates are at an
angle of 35°. The semaphore is a positive signal in this way-
The change of light is effccted by an inside case holding the
different colored lens, which slides on a frame, the two ruby lens
coming opposite the plate glass disc in the outside case when
the target is at right angles or “ danger.” \Vhen targetis pulled
perpendicular, or “safety,” a corresponding movement takes
place in the case, which now shows white or green light, as the
case may be, where it before showed red, so that but one color
at a time can be scen by the engincer on train about to cross.
The gates are also equipped with red lamps, which swing be-
tween two shields which shut off the light from the trainmen
and show bright red light in center of street when gate arns are

down. In day-light, the red light is replaced by a bright red.

target, which is a great improvement on a red flag, for unlike a
flag, the target docs not require a wind to make it fly, and on
the score of durability there is no comparison.  Another advan-
tage is that a man who has been unfortunate enough to have an
arm or leg taken off on the milway is capfabie of attending the
signal, as there is noladder to climb, the lamp being clevated to
its position from the ground by means of a chamn, and the com-
bined gates and signal casily worked vith onc hand from the
tower. Messrs. Noah L. Piper & Son, Toronto, are the inven-
tors and patentees of this very useful appliance. A large num.
ber of prominent railway and Governinent officials have inspec-
ted the gates as crected, and expressed their entire appre~ ytion
of the method adopted as a preventive of accidents. The sys-
tem is well worth the attention of all companies situated so as to
require the use of protective devices.

NIAGARA FALLS ELECTRIC RAILWAY,
N~ RAwD proress is being made with the building of this.ine,
/< and every cffort is being used to have the railway open on- the
24th of May next. When completed this will be the only road
operating from its own water power, and the first ume any part
of the hidden power stored in the waters of Niagara Falls will
have been put to any practical use.

The construction of the wheel pit and the driving of the tun-
nel to the river bank under the Falls, in order to provide for the
discharge of the water passing through the water wheels, was no
easy matter, and the engineer, Mr. R. W. Leonard, of Brantford,
Ont., is to be complimented on the way the work has been car-
ried out. The whecl pits are 8o feet deep, and contain two
turbines or horizontal wheels of 1,000 h. p. each, which were
made by William Kennedy & Sons, of Owen Sound, Ont.
These wheels have immense iron cases, 1o feet 6 inches in
diameter, set on iron girders, which are fixed to solid stone
work.

The inlet canal, situated at the foot of Cedar Island, is 250
feet long, 14 deep and 18 wide. The water is conducted along
this canal to a large basin and then through large iron penstockss
7 feet 6 inches in diameter, to the water wheels. Theoutlet tun-
nel already referred to is 600 fect long, 8 by 10 feet in size and
discharges near Table rock.

The clectric puwer house is to be a handsome structure
100%62 feet, built in limestone, and will be situated opposite
Cedar Island. Mr. Jas. Bulfour, of Hamilton, is the architect,
and Mr J. G. Pocock, of the same city, the contractor. The

mterior of the building will consist of one large room in which
will be the main shafting and three dynamos of 250 b, p. cach,
which are to be built by the Canadian General Electric
Company.

At Quecnston the railway is to be provided with another
power house, near the river, in order to drive the cars up the
heavy grade of the mountain, which is a mile and a half long
and has a fal of 250 feet in amile, The building will comtain
a boiler room 35 x 30 feet and an engine room 55 x 70 feet.  The
plant will consist of two engines of 150 h.p. each. The two
dynamos to be used will have a capacity of 200 kilowatts,

There is no doubt the line will be greatly patronized by the
excursionists who visit this locality and it is hoped that the
wishes of Mr. Grant, the general manager of the company, will be
tealized by the line being in operation by the Queen’s birthday,

MOORLIGHT SCHEDULE FOR MAY.

g;ﬂ&f Light. Extinguish. ggur(;r
| AL nM. | o
| SN P, M. 7.30 P. M. 9.00 1.30
- FUNRIN " 7.30 n  10.00 2.30
T w 7.30 n 10.50 3.20
Joeos w 730 n 1150 4.20
[ S n  7.30 AM. 12,40 5.10
6...... w 7.30 v Lz0 5.50
Y S n 730 w  2to 0.40
8 .... w  7.30 0 2.40 7.10
[+ TR w 72.30 w310 7.40
10...... w  7.30 n 330 8.00
| TR w 7.30 v 3.50 8.20
12,004 w740 w  3.50 8.10
i TR w740 w330 810
Ideeenns w  7.40 n 3.40 8.00
15...... W 7.40 n %40 8.00
16..... . w 7,40 w340 8.00
17000, v 540 n 340 7.00
18...... n  9.50 w340 5.50
19¢caen. u 10.50 v 340 4.50

20 ..... n 11.50 Cesessnnan

20..... R B w340 |\ 33°
22..... ] AMO 200 n 340 3.3
23eieenn n 12.30 " 3.40 3.10
2dvieens n 12,50 w340 2.50
25 ..., n  L10 " 3.40 2.30
26...... n  L30 v 3.40 2.10
-y SN w LSO | v 340 1.50
28...... No light. No light. .
29...... No light. No light. eee
30..... . No light. No light. co
1 PO o B 750 P.M. 050 2,00
. Total, 140.20

PERSONAL.
Mr John Little, of Hamilton has been appuinted manager of the Waind-
sor clectric railway.
Mr. Albert E. Edkins, the president of the Exccutive Board of Stationary
Engncers, has returned from a wisit to the Lower Provinces.

After a successful carver, President Higgins, the originator and manager
of the National Electric Tramway and Light Company, of Victoria, B. C.,
has resigned.

We regret to aunounce the death of Mr, A. Muir, manager of the Bell
Telephone Company’s branch at Lindsay. The deccased was a nephew of
Judge Muir and was much respected. .

Mr. John W. McRac, president of the Electric.Street Railway at Ottawa,
is likely to be the successe~ to Mr, C, H. Mackintosh should that gentleman
be appointed Licutcnant-Governor of the Northawest Territories in May
next.

We are pleased to record the recovery of Mr, W. E. Davis, the clectrical
engincer to the Toronto Street Railway, from his severe illness of typhoid
fever. He has gone to his home at Fall River, Mass,, 10 recuperte his
health.

Mr. George W. Inglic, of the fitm of George F. Blake Manufactuning
Co., Liberty st., New Yok, builders of the new high duty pumping engine
at the main pumping station of the Toronto Waterworks, has taken up his
residence at 281 Sherbourne st., ‘Toronto.

Mr. Chas. A, Bassett, of St. John, P. Q., has been appointed Digtrict
Superintendent of the Bell Teleplione Company of Canada over the district
south and east of the St. Lawrence.  We congratulate the compuny upon
securing the services of such a well qualified man,

While Mr. Eckert, the manager of the Bell Telephone Company at
Brantford, was belping to fix a wire over the Grand niver, he carried an end
round his waist and was dragged within a few inches of the river by some
moving ice, but succeeded by a desperate cffort in sccuring a foothold,
We congratulate Mr. Eckert on his narrow escape.
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CARBONS AND PORCELAIN

OF THE HIGHEST QUALITY ARE MANUFACTURED IN CANADA.

B e p—

PETERBOROUGH CARBON AND PORCELAIN COMPANY

SKETCH OF AN IMPORTANT CANADIAN INDUSTRY.

HE accompanying illustration represents the busmess

offices and manufactory of the Peterborough Carbon and

Porcelain Company, situated at Peterborough, Ont.  The

readers of the ELECTRICAL NEWS will no doubt be inter-

ested in learning some particulars reganding the establish-
ment and development of this enterprise, whi. i is the only one
of its class in Canada.

Prior to 1890 all the carbons required for the Canadian market
were supplied from American manufactories.  “The rapid growth
of the clectric h;,hun;: industry in the Dominion, however, led
to the formation
at Peterbor-
ough, in Janu.
ary, 1890, of the
Brooks Manu.
facturing Co,
who immedinte-
ly commenced
the building of
the necessary
plant formnking
cubons. The
management of
the company
was vested in
Mr. Thomns
Brooks, with
Mr.J.W. Taylor
as  Mechanical
Supermendent
and Sccretary-
Treasurer,

In April, 1890,
the company
commenced to

capacity of the old ones.  With this additional furnace capacity,
the works will now have & total output of 500,000 carbons per
month, making the year's output six million carbons. An ad-
dition has also been made o the plating room, increasing its
capacity in accordance with the doubling of the furnice output.
The number of employees has also been increased to cighty.

Having determiaed to manufacture also porcelain goods for
clectrical and other purposes, the need of a more significant
name became manifest, and on December t4th, 1892, an Oider
in Council was passed by the Ontario Government authorizing
the company
to change its
name from the
“Bracks Manu-
facturing  Coin-
pany” to the
“Peterborough
Carbon and
Porcelun Com-
pany.”

In connection
with this change
of name, the
personnel of
the company
was somewhat
changed as fol-
lows :—

President—W.
Cluxton,

Vice - Presi-
dent—Jas. Ken-
dry.

Managing Di-
rector and Sec-

manufacture, retary- Treasur-
witha staff of 30 \WORKS OF THE PETERBORO" CARBON AND PORCELAIN COMPANY, PRTERBOKRO', ONT. er—]J. W. Tay-
workmen, which lor.

was increased during the year to 30. Owing to the quantity
of sulphur contained in Canadian coke, great difficulty was
experienced in attempting to produce carbons of the required
standard of quality and much loss of time and expense were
sustained 1n teplacing poor stock.

Just when these difficulties had in & measure been overcome,
the company’s factory and plant were destroyed by fire, March
17th, 1892, No time was lost in crecting new and commodious
buildings, furnaces and machmery, and in less than two months
from the date of the destruction of the old factory, its successor
was in full operation, since which time the difficulties of munu.
facture bave diminished to a minimum, and the quality of the
product has been raised to the highest standard.  The company
has cantinued to enlarge its sphere of trade, until at the present
time, about eighty per cent. of the trade in the Dominion is sup-
plied from these works. This is still growing, and it can safely
be predicted that st will enly be a short tane before the whole
Canadian trade will be supplied with Canadian carbons. Last
year the company were unable to fill many orders on account of
their limited capacitv.  This had to be remedied so that the
growing demand could be met.  In order to do this an addition

has lately been erected to the furnace room and a double fumace
put_in, which will almost double the output of the works.
The addition is 45x27 feet and the new furnace is double the

Directors — Thomas Brooks, George Stevenson, James
Stevenson, M.P., Geo. A. Cox, T. E. Bradbum and A. L.
Davis,

In the manufacture of porcelain goads the company bids fair
toachieve as great success as in the production of carbons, the
volume of their business in this department having doubled
within the period of two months and the porcelain has the re-
putation of being superior to any brought into Canada. Awmong
the preat variety of porcelain goods manufactured ara electric
insulators of all designs, switch bases of different styles, cciling
rosettes, lamp sockets, main line and branch cut outs, door knobs,

castor wheels and numerous articles of special ware required in
different manufactures. The company has an order for supply-
ing "6,ooo picces to the Bell Telephone Co., another order for
special blocks for the electric lighting apparatus and fixtures in
the new Parlinment buildings in Toronto, and are supplying
most of the carbon brushes and porcelain goods required by the
General Electric Co.  Since the re-organization of the company
great changes and inprovements have been made in the offices
at the works. As they are arranged the offices are bright, cheer-
ful and complete in all conveniences, while they have been fur-
nished in a style which gives them an air of taste and elegance
as well as comfort.
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PETERBOROUGH CARBON AND PORCELAIN C0.

«« o MANUFACTURERS OF . ..

CARBON POINTS OF ALL SYSTEMS OF ARG LIGHTS,

BATTERY PLATES, CARBON BRUSHES, ~
and all kinds of Porcelain for Electrical and Hardware Lines.

This Company are now making a carbon equal to any made in the States, and guarantee
satisfaction in every respect.  The following letters, comprising the largest consumers in Canada,
will fully substantiate the above statement, and we kindly solicit the whole Canadian trade, offer-
ing the assurance that we will use cvery effort to please our patrons :—

OTTAWA, April 24th, 1898.
THE PETERBORO’ CARBON AND PORCELAIN CO., Peterboro’, Ont.

Gentlemen: In reply to your request we now have the pleasure of certifying to
the good quality of the carhons you have been supplying this Company. We have heretofore been
buying frcn the Carbon Companies of Cleveland and elsewhere, but the last lot of 200,000 which we
received from you, we found gave us better satisfaction, both as tolife and light, than any we have
ever had. We think it would be but a short time when the Canadian earbon market would be all

your own. Yours truly,
THE OTTAWA ELECTRIC LIGKT CO.
(Signed) A, M. SPITTAL, Sec'y-Treas.
J. W. TAYLOR, ESQ., ' TORONTO, March 16th, 1893.

Sec. Peterboro’ Carbon and Porcelain Co.

Dear Sir: We would like you to increase monthly shipments of carbons, as
our stock is getting too low. The carbons are now giving us excellent satisfaction. We shall be
glad if you can make a monthly shipment of 150,000 for three months, which will increase our stock
sufficiently, and thereafter ship 160,000 per month until further orders. Do not fail to send at least

150,000 or 175,000 this month. Yours, &ec.,
THE TORONTO ELECTRIC LIGHT CO. (LIBL.)
J. J. WRIGHT, Manager.

J. W. TAYLOR, ESQ., MONTREAL, February 22nd, 1893.
Sec.-Treas. The Peterboro’ Carbon and Porcelain Co., Peterboro, Ont.

Dear Sir: In reply to yours of the 2oth instant, I beg to say that the carbons
which we are using at the present time for our ecity and commercial lights are giving us entire satis-
faction, and I have made comparative tests with the Brush (first guality), and I find there is little or
no difference, and as long as you continue to manufacture the same quality of Carbon which you are
at the present time, there is no reason why it should not displace or supersede all other Carbons in

Canada. Yours truly,
THE ROYAL ELECTRIC CO.
J. F. BADGER, Jr., Supt. Light and Power Dept.
J. W. TAYLOR, ESGQ., HAMILTON, April 20th, 1893.

Manager The Peterboro’ Carbon and Porcelain Co., Peterboro’, Ont.

Dear Sir: It gives us much pleasure to say that we are using carbons of your
production in our lamps and find these we now have compare very favorably with the best makes
from the other side. We will:thank you to book our order for 25,000 7-16 ¢. c. to be delivered about
the middie of next month. We should like to have a few samples of your one-half in. x one inch oval
esrbons, plain, when you get them out; we think they will turn out to be an A No. 1 carbon for all

night use. Yours very truly, _
HAMILTON ELECTRIC LIGHT AND POWER CO.
D. THOMSON, General Manager.

ST. JOHN, N. B., February 15th, 1898.
THE PETERBORO’ CARBON AND PORCELAIN €O., Peterboro’, Ont.

Gentlemen : A few days since we referred the Halifax Illuminating and Motor Co.
to you for some carbons that they wero in need of, and it may be that you can get some business from
them. We have also to-day sent a box of your carbons to the Fredericton Electric Light Co., and if you
will send them quotations upon carbons you may also do something with them. We have in both
cases recommended your carbons-as being a very good article.

Yours truly, THE CONSOLIDATED ELECTRIC CO., Ltd.
C. D. JONES, General Manager.



iii. CAMADIAN EREGTRICAL NEWS

May, 1893

SPARKS.

A stotage battery is to be used by Briggs Bros,,
of Hamilion, to drive their mitk waggons.

The clectsic light company of Prescott, Qat |
wilt install an 8oo Nght incandescent plant,

The Gananoque Electric laght Company in.
tend to crect a new power house and make addi-
tions to thewr plant,

A new telephone company is to be foraied in
Pembroke with rates considerably lower than
those at present existing.

An clectric railway is to be built under the
nver Thames, Lundun, kog.  The hue will be
laid 77 feet below the surface,

The Niagam Falls Electric Light Company
have replaced their 100 h. p. engine with one of
150 h p., and added another 100l p. boiler,

A company for the manufacturing of the Wool-
ey eleciro-magnetic appardis has Lrecn giantou
a charter by the Ontario Government.  ‘The
capital stock is $25.000.

‘The Hamilton Street Railway Company are
Increasing their power  They have added to
their plant a Tandem compound condensing en-
gine of 250 b, ., itlso two suitable boilers.

‘I'he Toronto and Richmond Hill Swreet Rail
way Co., arc compleing armngements for laying
their tracks,  ‘They have bten negouat n for the
supply of the required motive power, but fiud it
will be cheaper to purchase and use ther own
plant. 1t is probablethey will adopt this course,

The Ouawa LElectiic Strect Railway Co. pro-
pose extending their service 10 Hull, and have
offercd to pay the city councit for the privilege
stoo per mile for the first fificen years, $200 for
the next ten years, and $300 for the following ten
years, if they are grnted a charter for thirty-five
years,

The directors of the Hamilton, Watcrdown
and Guelph electeic railway have decided to en-
gago an electrical expert from Toronto to advise
the company as to the dynamos to employ, and
to give a general estimate of the cost of the elec-
trical plant required,  Engincer Keating 18 hkely
to be engaged for this purpose,

"I'he Poronto Strect Railway Company are tak
g steps to prevent acadents through passengers
on their open cirs getting on or oft on the wrong
side, Wire guards will be fastened along one
side of the car covering the steps at cither end
and extending up o a point two feet above the
seats,  ‘This arrangement will ulso prevent pass.
engers while sitting down from putting their
heads out, and no onecan hang on the step.
Engincer Keating bas given his approval to the
fuand.

The Royal Electric Company held its annual
moeting recently,  “Fhe report of the year's busi-
ness 1$ very satisfactory,  ‘Thegross recelpts were
$189,765 and the gross eapenditure $118,967,
leaving 2 alance of $70.797, or over 10}, on the
capital.  Dividends to the amoint of $52.092
were paid out of this amount, and $18,705 was
carried 10 the profit and Toss account, which now
amounts 10 $267.639. “The directors of the com.
pany are Hon. j. R. ‘Thibaudeaw, Sir Joseph
Hickson, and Messrs. ‘T. L. Beique, G. R. Rob-
ertson, E. A. Small, J. Alex. Strathy, A, R. Mec.
Donnell, H. S. Holtand David Morns.

The Bell Telephone Company have sent in
two tenders for providing Montreal with an clec.
trc patrol system, the first being $21.757.50 for a
complete clectnically equipped system of six cir-
cuits, exclusive of conveyances and horses.  This
was according to the instructions of the police
commiftee. ‘The second tender is the company’s
wea of what would L a complete outfit. It
compriscs 100 alarm stations with six circuits,
with tall alarm apparatus tn the central station
with connections o the stables.  Their price for
this outfit s $23.002.07. They agree to carry the
wires on their poles and keep them in repair for
$2,000 per annum for 100 stations, which is ot
the samce mitio as Torento pays for 6o stations.
Mr. Badger, cuty clectnaan, is to make a full re-
pott on the tenders,

™ TORONTO FLECTRICAL WORKS

Manufacturing Electricians and Engineers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

TORONTO.

High Grade
Incandescent Lamps

35 Adclaide Street West, -

Packard

MANUFACTURED BY THE

ACKARD LAMP GO., L.

96 to 100 King Street,

—MONTREAL=%

Please mention the ELECTRI7 \L. NEWS when corresponding with advertisers.

Special . . .

Pulleys . . . . .
{}:@ from 3" motor pulleys to 15 ft. driving pulleys,
. WITH . .. *

JRON CENTRES AND .WOOD RIMS, AND ALL WOOD.

Our pulleys are used in all large stations in.Canada,
SEND FOR CATALOGUE

DODGE WO00D SPLIT PULLEY GO.

83 KINO STREET WBST,

:TORONTO.

made in all sizes,

Wm., Kennedy & Sons

OWEN Sﬁum) Hydraulic and Mechanical

Engineers.
Sole Manufacturers in Caxada of

The *“New American” Tarbine

(both vertical and horizontal)
which.is the very best kind of
Water Whecl for driving electric
machinery by water power,

Special attention given to.the
arrangement and producuion ¢f
Superior gears, shalting, &c., for
Electric Stations.

SOLE AGENTS YOR
Fruen's
Water Wheel

Governor
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At n recent annual meeting of the Canada Mutual Telegraph Company
and the Mutual Telegraph Company the following officers were elected
Mr. H, P. Dwight, president; Mr, T, F. Clark; of New York, vice-presi.
dent; Mr. D, G, Perry, sccretary aud treasurer ; Messrs, C, A, Tinker and
A, S, Irving, directors.

The annual meeting of the Toronto Electric Light Company was held
recently, The report shows that quarterly dividends were paid at the mte

ROBIN & SADLER
of eight per cent., and $25,000 was added to the reserve fund which now

e e i o T A Gallii 1 S5l

bell, W. H, Howland, S, F, McKinnon, Henry M. Pellatt, S. Trees, T. b m
Walmsley and H, Blaine, with . J. Wright as manager. ‘u : —E TS
The Canadian General Electric Company has amalgamated with the 3 YNAMO Bw T PR

Petetboro’ and Ashburnham milway for the pur, of operating an electric )
road in Peterboro’s  The undennkl);g will be c\p?r?ed out under the charter MONTREAL

of the latter company. The officers are as follows : Mr. T, E. Bradburn, APV A3 BOTRE UANE TGS AN
president; Mr. F. Nicholls, vice-president; Mr. A, P. Pousette, secretary 0
(pro tem.), with Messes, H, P. Dwight, T, G, Hazlitt, A, Stevenson, E H.
D. Hull and W, Walsh as directors. .

A GREAT LOSS!

IF you have any pipes or boilers uncovered, you are
losing on same at the rate of 8o cents every ycar on
each square foot of surface exposed. By having them cov-
ered with our Méneral Wool Sectional Covering
rou will save 85% of this loss. The saving thus effected
Ve N in fuel will in one year more than pay the cost of cover-
= ' i ing, which we guarantee to last as long as the pipes.

. DR Our covering 15 the best fuel saver on the market.
MONTREAL AGENT: CANADIAN MINERAL WOOL CO., Ltd.,
OBO., A. GOWAN,

Room 23, 204 St. James Strect. 22 Bay Street, TORONTO.

THE “CLARK” WIRE. oo pummeses

)

S P
HINEKAL WOOL

Pt B

"CLARK "WIRE.
In a letter from the Inspector of the Boston Fire Underwriters® Union, he states: ** A thoroughly reliable and desimble Wire in every respect.”

... The rubber used in insulating our wires and cables i/ especially chemically prepared, and is g d to be water-proof, and will not detesiorate, oxidire or crack, and
will rematn flexible 1n extreme cold weather and is not affected by heat. The insulation is protected from mechanical injury by one or more braids, and the whole slicked
with Clark’s Patent C.mpound, and special extra finish, which we have now adopted for all our solid wires as an extra weatherproof protection, and also preventing chafing
and abrasion, which is water, acid, and to & very great extent ﬁ.rtircof. Our insulation will prove cutable when ull others fail  \We are prejared to furnish Single Wires

all gauges and di: of insulation for Telegraph and Electric Lights from stock. Cables made toorder. \We are now preparcd to furnish our Clark Wire witha white
finish for celling cleat work as well as our standard color. . . .
Clark JoInt Qum should be used for making waterproof joints. ‘This is put up in half-pound boxes, in strips about one foot long and five-cighths inch wide, and
when wrapped about a joint and pressed firmly it makes a solid mass.” For rallway and Motor use, we make all sizes of stranded and flexible with Clark insulation,
Wae guarantes our Insulation wheraver used, Aerlal, Underground, or Submarine, and our net prices are as low, if not lower
than any other first-class Insulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities, [}

TRABE WARK: EASTERN ELECTRIC CABLE CO.,

67 to G5 Uampshire Street, .
BOSTOIV, - MASS.

HENRY A. CLARK, Treasurer and Gen'l-Manager.
HERBERT H. EUSTIS, President and Electrician.,.

Insulation Guaranteed wherever used, Aorial,
Underground or submarisie,

. . cen ot LR .
I I v . .-

" "CLARK"WIRE.

LAKE GIRARD SYSTEM OF MINES.

Lake Girard Mine « Nellie and Blanche Mines. = The Horseshoe Mine.
CON:TROLLING 2,500 ACRES CHOICEST MICA LAND.
The LARGEST USERS in the United States are among,: our EARLIEST CUSTOMERS, and can testify to the
excellence of our material as well asto our PROMPTNESS OF DELIVERY.

All MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF
DESTINATION.

Why buy through MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and
receive your MICA AT FIRST HANDS?

We are prepared to SUPPLY the requirements of SMALL USERS, on advantageous terms, looking to the FUTURE
GROWTH of their BUSINESS.

Our PRESENT STOCK OF MICA. actually mined EXCEEDS 300 TONS, and this, too, AFTER A YEAR'S
STEADY OPERATIONS.

ALL SIZES AVAILABLE, and we will either cut to size or in rough split sheets, with edges trimmed or untrimmed, as
may be desired. We will cut discs or segments of circles when required.

Send us 3 SAMPLE ORDER-—we only ask a fair trial ; once we receive that, we are not afraid of holding your busi-
ness. Address all communications to

DON C. WATTERS,

240 Daly Awvenue, - Ottawa, Canada.
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‘The Toronto and Scarhoro Rulway are mak- |
ing rapid progress wuh the work of laying their !
hine of the new ratiway in East Toronto. Two
miles of grading is completed with turnouts at the
Woodlbine, Norway, East Toronto and Blantyre
Avenue,  The rmls are now being lid and the
Company expect as promised to be operating
this section of their road by the 24th of May, The
vork Is being carned out under the management
of Mr. John Galt, C K, whose assistant is daily
on the ground superintending the operations.
‘The company have completed arangements with
the Toronto Electne Light Company to supply
the nccessary motive power, and a wire for this
purpose is now being strung from that company's

station on the Esplanade along Front street to
George and then along King and Qucen strects
to the Woodline, Mr, A. W. Dingman, manager
of the street railway company has purchased | ) ' ) B
from Mcssrs, Patterson & ¢ orban, ol St ather. l . i coNSVLTlNG ENGINEERS

incs, two vestibule cars supphcd \ulh lhomson G.C.ROBB CHIEF ENGINEER
nished with a lnylor truck. A.FRASER Sec.Tres. HeAD OFFICE TORONTO

THE RELIANGE ELECTRIC MFG. CO., L.

WATERFORD, ONT.,

MANUFPACTURERS OF ALL RINDS OF

HILECTRICAT, M ACHINBERY
FOR LIGHTING AND TRANSMISSION OF POWEDR.

Constant Current and Constant Potential Dynamos, for Arc Arc Lamps for Constant Curreat and Constant Potential
and Incandescent Lighting. o Circuits. d

s - : ur Dynamos, Generators and Motors are automatic an

Electric Railway Generators and Motors. self-regulating.

Stationary Motors of any horse-power, to run on Arc and All kinds of Station Fixtures, Switches, Llshtmn;, Arresters,
Incandescent Circuits, Rheostats, Ammeters, Volt-meters, &c. &c.

Weo glve speclal attention to Long Distance Transmilsgslon of Power. Our apparatus {s simpler
and contains more merit than any other on the market.

WRITE US FOR PARTICULARS AND PRICES.

Head Office and Works : WATERFORD, ONT. Toronto Offica s 141 King St. West, TORONTO, ONT,

C. W. HENDHERSOIN

Manufacturer and Contractor

ELECTRICAL SUPPLIES

..... ESTIMATES FURNISHED FOR .. ...

... WIRING AND NGTALLING GOMPLETE ELEGTRIG PLANTS. . .

Experimental Apparatus, Models, Patterns and Light Machinery.
Electrical Apparatus of all kinds repaired.

COMMUTATORS A SPECIALTY

Storage Batteries, Doctors’ and Dentists’ Electrical
Apparatus and Machinery.

Sole Agent in Canada for

1 1. SINOFS NCAOESCENT LIPS 44 Bleury, cor. Jurors St.

any voltages, candle power, shape, sizo or color.

FITZGERALD'S ELECTRIG AND GAS FIXTURES. MONTREAL, CANADA

Lame.
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g, ill Patent Friction Pulleys

PRESTON,
‘OI¥VINO

STEAM USERS

Destring tha services of COMPETENT EN-
GINRERS of any cluss, can ablain
; anber, éntelligent and relludle
mean, by applying to

CANA.IAN ASSOCIATION
STATIONARY ENCINEERS.

A. E. Eoxins, President, care Boiler Inspec.
tion & Insurance Co., "T'oronto.

JAs. ROBERTSON, Secrctary Montreal Branch,
2420 Mignonne Strect, Aontreal,

| roxm
EVERY
BUSINESS

ML _A_TIN AND GUT OFF GOUPLINGS

Interested in any branch of the Hardware For Elecmc‘Light Stations and all purposes where intermittent power is required.
rlroxlxlelhé. éiast Steel or Spun Metal Tindes,
e W n

“The Hardware Merchant” .
st ke 3t bover,and s youpesc MiLLER BROS. & TOMS,

market quotations are reliable. $2 per year.

THE J. B. McLEAN CO., Ltd., (Successors to 3o NBros. & Mitchell)
= T Se5 B o, | | Toronto Ofice: 74 York Streat, MONTREAL, QUE.

Published weekly. TORONTO, ONT.

ESTABLISHED I186G9.

The Canadian Locomotive THE

® .a.
and Engine Co., Ltd. . . . : HAZLETON
BOILER.
@ . Kingston, Ontario, —_
- - - MANUFACTURERS OF - - - The
» . Handiest
Locomotive, Marine. .. e !
11 es,
and Stationary Engines i
, Most
ARMINGTON & SIMS’ HIGH SPEED ENGINE
FOR ELECTRIC LIGAT PLANT, ETC. Economical
= Bofler.
: NOTICE. @ ;
¢ Canadian Locomotive & En ' Ontario, have ¢ ' GYGLE » GAS ENGINE ¢
for o o Toonc Fotnt W S Enios vt Domon o Cavde, andar o | DUFULSE EVERY, REVOLUTION vt

PROVIDENCE, R. 1., Nov. 18th, 1889, (Signed) ARMINGTON & SIMS. Descriptive Catalogues of the above onapplication.
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THE GARLOCK PACKING COMPANY

MANUFACTURERS OF
Garlock’s Patent Steam, Water and Ammonia

PACKINGS

DEALERS IN Gorner Catharine and Rebececa Streets,
Usudurian and Plumbago Flange Packing -
and Engineers Supplies. Hamilton, Ont. =
ELASTIC RING. Our Packing is in use in over 2000 Engine Rooms in Canada,  Write for Catalogue and References, SPIRAL.
LONDON MACHINE TOOL CO.,,
LONDON, ONTARIO,

NA!\UPACI‘URERS oFr

Machinist & Brass Finishers’ Tools

L. A. MORRISON, with A. R. WILLIAMS, Qeneral Agents, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBURUUGH GARBON AND PURGEI.AIN GO.

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

CARBON POINTS for all J'stems of Arc Light, BATTERY PLATES, CARBON BRUSHES,

all Lisds of Porcela n for Electricnl and Hardicare Unn

= ESEONTO " THE J 0. MCLAREN BELTING GO. MONTREAL

Telephone 475,

VULCANIZED FIBRE (). == ommsmmes s
s socorns e [IARD VULCANIZED FIBRE.

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.

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

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

e Penberthy . . .

. . Automatic Injector i1s the Standard.

BEWARE OF IMITATIONS! TAKE NO OTHER.

In use in hundreds of electrical power plants
« in the United States and Canada .

°:'.::z’;z:::;:'::' PENBERTHY INJECTOR CO.

Factory at Windsor, Ont. Oﬁce : DETRO! 7, MICH.




