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JOP\NSON ELECTRIC COMPANY
34 YORK STREET, - TORONTO, CANADA

(Seventeen Vears Electiical Mechanical Fapesience)

CompPLETE ELECTRIC EQUIPMENTS

Are, Incandescent, or Combination Systems
SLOW SPEED Alternating and Direct Current Dynamaos
ARC LAMPS for ALTERNATING and DIRECT CURRENT
mOtors. Lamps, Wires. Meters, Transformers, Supplies

O VW. A. JIOHNSON, Manager, femedy ¢ seneral Mapager l!\n Frrvann Fruus Courasy annted, ceae—O

JOHN LANGTON & CO.

Canada Life.Bﬂﬁn&Torgn_go___
ELECTRIGAL - ENGINEERS - AND - CONTRAGTORS

Complete Plants installed. - L=
Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPONDENCE NOLICITLD.

* DIREGT-DRIVEN " DYNAMOS for large and small plante. SLOW SPEED GENERATORS AND MOTORS.
Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.

IF YOU WANT- - = —

%é An Arc Dynamo, Automatic and Self-Regulating %

% An Arc Lamp without Intricate Clockwork %é
A Perfect Alternating Incandescent Dynamo
%::g A Transformer with a 98 . efficiency %
?% An absolutely Automatic Direct Current Dynamo %
%g A Superior High Class Power Motor %

STREET RAILWAY MOTORS AND GENERATORS OF THE LATEST AND MONT (5
% EFFICIENT TVPE, OR ANVTHING l.\'_TllF. ELECTRIC LIGHT AND POWER LINE %

... IT WILL PAY YOU TO CET AN ESTIMATE FROM US ...

\We manufacture only High Class Machinery and do only First Class Werk, —All ous Apparatus being made 1 Canada, we save aur Customiers
Forcign Royaltics, Heavy Customs Duties, and Importers® Profits thercon. We are thus enabled to furmish supenor Electne
Appliances of all kinds at Reasonable Prices.

The Royal Eleetmc Company

HEAD OFFICES: 94 QUEEN STREET, MONTREAL. ONTARIQ OFFICES: 38 YORK STREET, TORONTO. ONT.
. Our Customers all over the Dominion are our References and our plants speak for themselves .

Pleasa mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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MONTREAL INSULATED WIRE WoRKS,
J. R0OSS, SON & CO.

MANRUFPACTUREKRS OF

INSULATED
ELEGTRICWIRES

And Wires for Annunciators,
Offices, Muagnets and
Dynamos.

FAcCtORY : 4134 WILLIAM ST,,

MONTREAL,

Orders solicited and carefully executed.
P. O. Box, 1498,

E. GARL BBREITHAUPT
CONSULTING

ELectricaL ENGINEER
Graduaten Electrical Engincering at Johns
Hopkins University, Balumore,

....... Addyess : BERLIN, ONT.

STEAM USERS

Desiriug the services of CONMPETENT EN-
GINEENRS of any class, can odlain
sober, intelligent and veliable
men, by appiying te

CANADIAN ASZOCIATION
STATIONARY ENCINEERS.

Gro. HENT, President, 625 Dorchester Street,

Montreal

J. J. YORK, Secretary Montreal Branch, Board
of Trade Ruilding, Monireal,

RALPH LA FLAMNE JOIN A. ANDERSON
LA FLAMME & ANDERSON

CONTRACTING

EvLecrricaL ENGINEERS

23 Letaur Meeelt, MONTREAL
RLECTRICAL SUPTLIES OF ALL

D 08 0

otors e e s DESCRITTIONS. .o
u“’“mm%“ b1 Concealed Winpg io Fimisked
Buildings a Specialty.

................... REPAIR WORK eve ar--vseicrennas

Use Somathing Good

PEERLESS OILS

TAKE NO OTHER,

MADR SPHECIALLY FOR YOUR USE.
THE PEERLYSS RRAND 1S SKCURED RY LETTEXS
PATENT,
Best Oil in the markat.  13ves better work und more of
it. Savesthe Machinery and asis longer. Try it

12 GOLD MEDALS IN 6 YEARS

Sorr MANUFACTURERS
SAJMUEL ROGERS & CO.

30 FRONT StrEkT EAST. TORONTO, OAT.

Eycsur F. Priiirs, President, Joun Canxoit, Sec. and Treas.

EUG[N[ F PHILPS ELGTRGH. WORKS

(LIMITED)

MANUFACTURERS OF

ELECTRIC LIGHT WIRE,

Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INGANDESCENT CORDS.
FF\R‘F\D'HY GCABLES.
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTOQRY:

New York Offce: 10 Cortlandt Street. MOﬂfl’ea', Ganada.

Providence R. I.: American Electrical Warks.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

Less FRricTioN; LESS \Weawr; LESS HEATING IN jOURNALS;
AND LESS O1L Usep 'rmxs WITH ANY OTHER METAL.

Asliquid as water when melted.  Once used, always used.  Prices right.
A TRIAL SOLICITED

W. 8. BATES - MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURERS OF

CONSVLTING ENGINELRS

G.C.ROBB CHizeEn
AFRASER See Tres | HEAD OFFICE TORONTO

Pisase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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FALLGEMEINE ESLETRICITATS- GESELLSCHAT

(General Blectric Co., Berlin, Getmany.)

CAVIT AL FUIENY DAID S, ‘\.l‘l"'-“"

« oo Manufacturers of |

A. E. . INCANDESCENT LAMPS

Bate and Insulated Wiies, Rubber Goods, Blectrical Supplies
and Ratlway Bquipments, Instruments, Dynamos

« « s and Motors . . ..

LoNG PNSIANCE TRANSMISSION A SEPrcia .

MUNDERLOH & C0,, .o asens MONTREAL

“STARR?”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE L] LOW PRICE
R\ The “STARR " as now teanufactured with new and improved
bases, etc, are unequalled.  Made with standard bases
and of all vohages and candle power.

TORONTO ELECTRIC MOTOR CO.

MANUYFACTURE RS

Dynamos ... Motors

ARC LAMPS FOR INCANDHSCENT CURRENT.
REPAIRING A SPECIALTY.

107 Adelaide St. W. - Toronto, Ont.

$165.00

Highest Grade v el tor...

. GYGLES ' .. JOHN STARR, SON & GO., L. - Halifax, N.S.

[ e

§05 SPOL GASH SPECIAL © @

.« ONLY ABOUT TWENTY LEFT ..

These Wheel
will be sant sub.
ject 8o examina.
tion 10 any p 1t
cf O tario, on te.
ceipt of a suffic
cient sum o

High Class Split Clutches
and Couplings

<o AND L L.

cover express ¢ NN High Class Split Pulleys

N—FULLY GUARANTEED—

These Wheels ar- equal te any, and bear the higheut ———— FOR ELEOTR/C POWER P[_ANTS

tentimonials, which will be forwarded on application.

ﬂEﬂ F BﬂSTme ... WRITE FOR PRICES .
% Wist Fowt Sr._-_TORONTO. | Yy GE WOOD SPLIT PULLEY CO.

E. C HILL, Magr. Cyclo Department. Office; 68 KING STREET WEST., TORONTO.

%/@% ”% ManuracTureRs of %/ W ,
/ A

.. .. Get our DYNAMO BELT for Electric Light and Ralilway Work . . . .
“Jas. ST. CHARLES, Manager. S]’. BHAHLES & PRINGLE HENRY PRINGLE, Scc’y-Treas.
- OmniBus COMPANY g

BELLEVILLE, ONT.

Manufacturers of

.. LEGTRIC STREET CARS . .

g and various styles of Omnibuses
and Hose Wagons

Please mention the CANADIAN ELECTRICAL NEWS wher corresponding with Advertisers
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KAY ELECTRIC W ORKS

No. 255 James Street N., Hatilton, Ont.

+ MANUFACTURXKRS OF

- DYNAMOS

i

For Arcand . ... ..
Incandescent Lighting.

MOTORS

From ¢ H. P 10 50 H. P,

Electro Plating Machines and General

Electrical Appliances. Suc_ciul :mcmion

to \hll 'md F'\ctor) L\;hlmb ......

WRITE FOR CIRCULARS.

NORTHEY MFG. C0. - Torogo... o

LIMITED

MANUEFACTURERS OF

roieP UMPS

For General Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ET

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

THAE JONES & MOORE ELECTRIC CO. - 146 Y0 SI., TOROND

t——r ESTIMATES PURNISHED FOR ~—0: Telephoge 2310,

COMPLETE ELECTRIC LIGHT and POWER PLANTS
Transformers, Lamps, Telephones, and Supplies of every description.

REPAIRING 353 5T @ v v @ NODKIUGH' ELECRIG DAER REGULATOR 535 5

A few Second-Hand Dynamos and Motors on hand. s The Greatest Coal-Saviag Device on the Market.

FINE, - - ®

Street Dars

. OUR SPECIALTY....

We also manufacture Horse and Trail Cars
of every description.

PATTERSON & CORBIN ... . .. .. .. ST. GATHARINES, ONT.
VWe are Exhibiting=—— —

this year at our store, 33, 35, 37 Adelaide Street West.

Come in and examine our goods and prices.  We can please you.

Electric Light Supplies
Telphone nd Gera swwples T ORONTO EELECTRICAL \WORKS Toronto
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SOME OF THE ELECTRICAL
FEATURES OF MONTREAL
Tue Cuy of Montreal, where the

next conventton of t. ¢ Canadun

Electrical Association is to be held,

15 noted particulatly for its beauti-

ful situation on the banks of the St

Lawrente river, at the foot of

Mount Royal which rises to a

height of over 7oo feet behind the

city. Themountain has been made
into a public park, and from its summit a fine view is presented
of the city with its streets and squares Lid out as in a panorama.

Cluse to the wmountain is the resident portion with numerous

churches, further away is the bisiness quauter with many large

buildings and factories, beyond is the St. Lawrence river, here

nearly two miles wide and'spanned by the Victorta Bridye, s

day one of the engineering feats of the world.  Along the banks

of the river, are to be scen ocean and niver craft moored 1o the
wharves and also in the large basins at the mouth of the Lachine

Canal. Heyond the city

towards the south is a

magnificent view over the

surrounding plains which
are dotted with villages
and are broken here and
there by hills, while in the
distance loom up on clear
days the Green Moun:
tains of Vermont and the

Adirondacks of New

York. Up the river isa

charming view of Lake

St. Louts and the lower

Ottawa Valley, which

takes in towards the north

a large portion of the Is-

land of Montical and the
lains beyond with the

urentian Mountains in
the background.

Montreal is the com-
mercial metropolis of the
Dominion and enjoys
great advantages as a
distributiny por=~* from its
location at the head of
ocean navigation on the

THE LACHINK RAFIDR

T SEPTEMBER, 1884
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dynamos and matms of the puncpal types, be-
sides -t large vanety of istraments for making
practical tests and measwements,  Phe hghung
station for hghtmg the buldmgs as adso located
here and contams twa 30 k. w. vontthnons (-
rent  dynimnos  direetly coupled  to Willans
engines, and also a storage bavtery plant. “The
Physics baildmg, devoted 10 the study  of
physics, contauns, w wddition to the ordinary
apparatus, some very dehcate mstraments for

St. Lawrence river, which
is here interrupted by the
celebrated lachine Ra.
pids. The city contains
much to interest the visi-
tor, but the scope of this
article only allows the following bricf description of some of the
features of interest to the electrical worlki.

McGill University, located an Sherbronke street near the foot
of the mountain, has a number of fine and imposing  buildings,
amang” which the workshops and the Physics and Engincering
buildings contain much to interest the electrician.  The latter
Duildings, as well as the cquipments of their laboratories, were
the gifts of W. C. Macdonald, Esq., whose generosity has given
the University unexcelled facilitics for imparting instruction in
clectrical engineering and the other branches of applied science.
The equipments of the labotatories are very complete and have
been pronounced by competent judges to be the best on the con-
tinent. The electrical engineering laboratorics are located in
the Enginecring building and contain a well chosen collection of

————
;"W\;‘“
-
.a

P
ST,

MECHANICS' INSTITUTE BULLINNG, MONTREAL,

(Mecting Place of the Canadian Elaanical Awwodtation.)

conducting research and makmy experunents.
It 15 located about yoo yards from the Engineening buldmg so
that its debe e apparatus 1s besond the distusbing influence of
The Montreal Electrte Club, organized twa years ago among
those enygaged i the various branches of the electial profes.
sion, is in a flourishing condion, having a
membersip of over 50, The obyecr of the club
i> the mutnal advavcement of sts members
clectrical knowledge,  Meetmgs e held twice
a month at which ongind papers are read and
topics of interest to the members discussed.

' The Montreal Junior Electsic Club wits formed
last year amnong the younger members of the
diion.  Meeungs ate held weekly for the reawd
ing of papers and the discussion of vanous sub.
jects ol"inlcrcsl to clectrnicians,

The Canadian Souety of Cusl Engmmeers,
whose rooms arce located at the corner of Mans.
ficld and St Catherine streets, ncludes i its

membership, which num-
hers  over 600, nearly
every envineer in the
Domwion.  The rooms
somely  titted up and .
clude areading room with
the leadiy techical pa-
pers and a hbrary of engi-
neering books,

The Canadin Society
of Statiniry Engineers
his  two  flounishing
branches  m  the  (city,
Maontreal No, 1 and St,
have a combmed mem-
bership of over 200, ‘The
rooms of both are at 6624
Craiy street and contain
a well assorted hbrry of
books and a valuable col-
lection of muodels for the
study of steam engincer-
inge.

Company’s exchange m

Montreal s one of the

largest in Americain pro-

portion to the population

of the aity, numbenng

5.700 subscnibers who are

served through four cen-

tral offices.  The man

office is w the corner of St. Francois Navier and Notre Dame

streets, where the lines of 2,700 subiscribers termmate.  ‘The

the corner af St. Catherine and Mountary sascets i a bhlding

owned by the company.  The trunking wires to the Fasten

Exchange and a portion of those to the Maun Eachange are in

undergromd conduits on S1. Catherine street, of which there

arc about 13 miles Iaid.  The Bell Company also has a large

and well-equipped  factory on Aqueduct strect for the wanufac-
wure of telephone and electrical appuratus.

The Montreal Sticet Raslway Company, which adopted clec-

UiC traction two years aga, has over 63 unles of new tack lud

and over 110 2otor cars rutiing.  The anleage of track and the

the dyn anos and macunery there.
clectnieal profession and is 0 @ prosperous con-
of the socicty are hand-
laurent No. 2, whuh
The Bell Telephone
Woestern District Exchange with about 1,700 subsenbers s at
cquipment is being continually wcicased, as the system is far
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from completion and constsuction wark is now going on. The
power hiouse is on William street and is to contain 6 cross-com-
pound condensing Corliss engines rated at Goo i, ¢ each. At
present, faur only of the engines areinstalled.  Threeare belted
1o twelve 200 kilowatt Edison generators, and the fourth drives
by one belt and ane pulley two joo kilowatt multipolar genera-
tors mounted on the sime bed plate. The pulley is on a shaft
in alignraent with and between the two armature shafts with
which i1 18 connected by friction clutches. The switchboard s
built of hollow term cotta bricks covered with adamantine plas-
ter and afterwards enamelled, and presents a handsome appear-
ance. Repair shops and commodious car barns are located at
Hochelaga, and others are being built in different parts of the
aty.

‘The Montreal Park and Island Railway Company holds ex-
clusive francluses covering almost every municipality on the
Island of Mantreal and has a bne dircctly across the Island to
Saul au Recollet and another to Outrement and Cote des Neiges.
A branch to Lactine will soon be wader way and next year the
building of a hne around the summit of Mount Royal s proposed.
In buildsngg sts bines the Company follows the practice of steam
ralways as far as possible and ruus through an apen country an
a road-bed elevated from one to two feet, in preference to follow-
ing the regular carnage roads and highways. Westinghouse
and Koyal cquipments of the latest types are used. Royal
enerators driven by Corliss engines supply power. A speaial
eirture s that all the cirs are dcsp:nchctr by telephone.

The Royal Electnic Company has two lighting stations, anc
for commercial hghuy and power and the other for street hyght-
ing, for which it has the contract from the city.  The latter sta-
tion 1s tn a large one story brick and stone building on St. Ig-
nace street.  The electneal equipment consists of thirty solight
T-H arc dynamos of Rayal manufacture, driven from a counter
shaft.  Power s furnished by 3 cross and 1 tandem compound
Brown engings, aggregating over 1500 H. 1. On a platform
near the centre of the dynamo room, is the switchboard from
which the wires pass up to a tower #a the roof of the building
and thence are distnibuted m various directions. ‘The station
for commercial lighting is on the two lowest floors of the Com-
pany’s new factory blding on Queen Street.  The steam plant
15 on the first floor and consists of & 3000 1.1, vertical compound
condensing engine, beswdes three smaller horizontal engines.
The electrical equapment occupies both floors and consists of
Thomson alternators and pawer generatars and T 1 arc dyna-
mos, all of Royal manutacture. A fire proof brick addition to
this station is to be it and equipped with the most approved
devices for the saving of labor, and made a inndel station in
every respect.  The Company’s factory is in the original building
on Wellington street and on the upper floors of the new building
and is very completely equipped for the manufacture of electrical
macanery.

The Temple Electiic Company, which operates the Edison
three-wire system, is fitting up a new station in a central loca-
tion, as s business hias outgrown the present quarters in the
Temple Building on St. Jawmes street. The present plant has a
capacity of about 5000 hghts and 1s equipped with Edison and
Reliance dynamas driven by Corliss engines. The Company
has been hampered by lack of room, but 1n its new quarters will
be able to largely increase its output.

The Citizens’ Light and Power Cowmpany is crecting a new
station on the banks of the Lachine Canal at St. Henn, to re-
place the present station, which is operated by water power.
The equipment consists of a 750 linht Edison alternater, 3
Edison, 2 T-H and 1 Wood arc dynamos to be driven by two
320 11 t. compound condensing Westinguouse engines, with
Manming vertical batlers and mechanical deaft.

The St. Jean Bapuste Electric Light Company’s station is in
a one story bnck and stone builting at 396 Montana street.
The cquipment 1s alinost entircly new and consists of two slow-
speed 2500 Westinghouse alternators and a 750 light T-H alter-
nator dnven from a counter shaft.  Power is supplied by a 500
H. I, cross compound condensing  Corliss engine and two small
high-speed engines for use during light loads.

There are also a number of isolated plants and installations
of more or less interest in the city, among wkich mention <hould
te made of the highting and storage battery plant at the Royal
Victona Hospital, which illustrates the best English practice,
and the electncal plant for operatng the Wellington Swing
Bridge. The Montreal Fire Alarm Department has an interest-
ing and finely equipped central office in the City Hall. The
head office of t‘lc Canadian Pacifc Railway Co.’s Telegraph
1s located 1in Montreal and the Great North Western Telegraph
Co. has a large office in the city In additian, the Anglo-
Awmencan Telegraph Co. has a specil cable office in Montreal.

In concluding, we desire to acknowledge our indebtedness to
Messts. F. E. Grafton & Sons for the cut of the Lachine Rapids
which heads this article.

MONTREAL, FI ECTRICALLY AND OTHERWISE, 1S ONE OF THE
MOST WNTERESTING CITIES IN AMERICA. YOU WILL DERIVE
PROFIT AND PLEASURE BY ATTENDING THE CONVENTION OF
THE CANADIAN FLECTRICAL ASSOCIATION TO RE HELD THERE
ON THE 1QTH, 20TH AND 21IST INST.

CANADIAN ELECTRICAL ASSOCIATION,
Waednesday, Thursday aud Friday, the 19th, 20th and 21st
mst., are the dates selected for the annual convention of the
Canadian lectineal Association in Montreal.  Following 1s the
complete programme :—

WHEDNESDAY, SEPT, 19TH,

tt A. M. —Opening of Convention ; Secretary-Treasurer’s Re-
port;  Reports of Committees ; General Business ; Paper on
*The Application of Electricity far Medical and Kindred Pur-
poses, fram Light and Power Circuits,” by Mr. W. BB, Shaw,
Montreal ; Paper on * Electrolysis,” by Mr. J. A. Bayhs, Beil
Telephone Co, Toronto; Paperon “Alternating Current Motors,”
by Mr. L. M. Pinalet, Montreal.

5 ® M.~Trip to Lachine and retum via Lachine Rapids,

THURSDAY, SEPT, 20TH.

9:30 A, M. (SHARP). — Mcet at Mechanics® Institute to visit Mc-
Gill University by mvitation of the Faculty of Applied Science
and Prof, Chas. A. Carus-Wilson, of the Elcclric.? Department,
inspect the electrical labaratories and witness a practical test on
a transformer of apparatus for the mcasurement of alternating
current power.

11 A, M.--Meet in Convention at Mechanics’ Institute ; Paper
on * Electric Brakes,” by Mr, Elmer A, Sperry, of Cleveland,
Ohw 3 Paper on “ A Method of Iistribution with Equalization
of Potential Difference,” by Mr. D). H. Keeley, of the Govern-
ment Telegraph Scervice, Ottawa ; Paper on “The Possibility
of Securing Better Regulation at Centeal Light and Power Sta-
tions by means of Fly Wheel Accumulators of Improved Cen-
struction,” by Mr. John Galt, C.E. and M.E,, Taionto ; Papger
by Mr. John Langten, Toranto,

4:30 8 M.~ Special eacursion on Montreal Park and Istand
Electric Railway to Back River. Dinner at Peliquin’s Hatel,
Back River, at 6 p. m.

FRrinay, SEPT, 21ST.

10 A. M.—Paper on * Municipal Electric Lighting,” by Mr. E.
Carl Bresthaupt, of Berlin, Ont.; Paper on “ Telephone Cables,
their Construction and Maintenance,” by Mr. F. |, Schwartz,
Bell Telephone Co., Mantreal ; Paper by Mr. T. R. Rosebrugh,
Lecturer . Electricity, Schocl of Practical Science, Toronto ;
Election of Officers ; Unfinished Business.

2 P, M.~By courtesy of Eugene F Phillips Electrical Works,
dnve 10 Mount Royal Park, including a visit to Montreal Street
Railway Power House.

5 p.m.—Luncheon at the St. George Snowshoe Club House
by invitation and courtesy of The Packard Lamp Co.

The Executive regret that the ca-ly date fixed by the railways
for their annual fall excursion has rendered itim . sible to make
the Convention coincide therewith, and that in c.asequence no
reduction in railway rates can be secured beyond that ordinarily
given to the purchaser of a return ticket.

Messrs. Ahearn & Soper, of Ottawa, have extended to mem-
bers of the Association a kind invitation to visit Ottawa at the
close of the convention. Arrangemcnts have Leen made for
their entertainment and to show them the many interesting elec-
trical and other features of the city. Delegates from west of
Ottawa, by C.P.R. line, have the privilege: of goiny or returnin
via Ottawa, and of stopping off at that city. Leaving Mont
in the moming they would arrive at Ottawa at noon, and leave
at 9 p.m., arriving in Toronto the following morning.

THE BELL TELEPHONE COMPANY'S NEW SWITCHBOARD.

NEARLY a vear ago, in connection with a description of the
Bell Tclcghone Company’s factory in Montreal, mention was
made in the ELECTRICAL NEWS of the new switchboard then
under construction at this factory for the Toronto Exchange.
The finished material for this switchboard was shipped to
Toronto a couple of months ago,since which twenty-five workmen
have been engaged day and night in erecting into proper posi-
tion the multitude of parts of which the fimshed structure will be
composed.

The board has an iron frame which will be covered with
mahogany. The wires are brought up from underground in the
basement of the building, run under a false flooring to the back
of the switchboard, and there connected on to drops, jacks, etc.
The jacks numberabout 80,000. A onc-half horse-power motor
generator is to be employed for ringing purposes instead of a
gas engine, and a storageinstead of a gravity battery for trans-
mitters, thus doing away with several hundred cells of battery.

When a call comes from a subscriber, and the armature falls
outward, it throws up an aluminum cover revealing the subscrib-
er's number. When the olug is inserted by the operator, the
cover automaticaily falls. L2 each section of the board s con-
nected an incandescent lamp, which glows sa long as any drop
1s down. In short every improvement which was considered to
be of value has been incopporated into the construction of this
switchboard, which, when complete, will be the model telephone
switchboard of America for a time at least, until the march of
improvement shall have caused it to be superseded by others of
still more modem design. Three or four months will yet be re-
quired to complete its erection.  When complete, tested and in
satisfactory wotking order, the operators will he removed from
their old quarters in the Mail building to the new Exchange on
Temperance street.  Following their removal will come the taking
down of the mass of overhead cables on Bay street.
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INDIFFERENCE TO BOILER FIRING AND MANAGEMENT.*

OuSERVATIONS cxtending over a period of it quarter of a cen-
tury in A practical and professional way have presented oppor-
tunities to note, in the greater number of manufacturing estab-
lishments, a continuous decline in the grade of service at those
in positions of firemen and boiler room wmanagers, this corps of
opevatives seeimng at leitst, to have remamed i statu guo.
The evil has become so glarnng and the results so palpably
fraught with disaster, destruction and waste, as to warrant an
effort to call the attevtion of those who desire to progress to the
false and inconsistent position they occupy by permitting such a
nutrow policy in management, so widely at varance with true
economy, ignoning directly that the bLetter intelligence renders
the more valuable, and hence, more profitable service.

It goes without saying, that, during the past ten years con-
centration of efforts by scientists and eminent mechanics look-
ing to the more perfect development of the steam engine in s
various types, has produced results which challenge the aduwr-
ation of the mast critical in this line of thought.

Within the same periad, from every source, there has been a
multitade of features in the form of desyns and novel application
of boilers, all conveiging to the important factors of increased
economy, safety and cfficiency.  In the engine sphere, condens-
ing, compound and triple expansion engines, with or without
jackets ; in bricf, seemingly all the necessary refinements have
received, and are receiving close atention.  In the boler do.
main there has been, also the evolution from the plain cylinder
type to tubular, and trom that through the multifanious forms of
water tubes, cach striving for a superior degree of excellence.
Combining these forces, viz, the boiler and the engine, the
amount of rescarch aud practical application that have been,
and are being applied for efficicncy and economy, are such as to
be almost incalculable. A retrospect of the past, viewed in the
light of present results, shows that these cfforts have been of an
exceedingly fruitful character.

The development has carried with it the imperative advance-
ment of thase in charge of engine management to such an extent
as to create almost ancw this body of men.  Such an intellectual
advancement in the department of mechanics, we believe, 15
without precedent, and in every sense challenges umiversal ad-
miration from cvery quarter.  Notwithstanding these favorable
features, we are constrained to say that all this is somewhat like
the play of Hamlet with Hamlet left out ; or in other words, we
are radically defective at the very threshold of this field, by
reason of relegating the firing of boilers to the most ignorant of
operatives ; or, to put it a plain way, there secems to be an
alimost unanimous idea that anyone who can shovel and throw
fuel is good enough for a fireman. Close observation and con-
tact for a period of years with nuincrous plants of vatied charac-
ter increases the conviction upon this point. Recogmzing, as we
all do, that the furnace of the boiler is the prime feature and
great initial point from which is the svurce of power, does it not
tollow that, if economy and efficiency are deserving of efforts in
the advanced stages, as has already been pointed out, this 1s the
very point that should be treated with every consideration of in-
telligence? Should not the fuel, furnace and boiler receive the
thoughtful attention that the enginc receives from the careful
engineer? I think this will be accepted by every one interested
in advanced ideas. No one, I think, will question the fact of
the import:tnce of the initial point of the boiler and ns furnace,
and that, upon its mismanagement, the cfforts of refinement ure
rendered, in many cases, completely void. It would seem so
simple that argument would be unnecessary, were it not that, on
every hand, the matter is entirely ignored, resulting wn waste and
destruction. We would ask: Are not the eflorts of the best
furnace designers completely set at naught often by reason of
the manner in which they are operated? Is it not a glaring fact
that in all cities where smoke abatement has been, and 1s being
auempted, the great stumbling block is the low grade of intelli-
gence and difference of the operatives ?

In looking up this subject from a mechanical and engineerny
standpoint, we are fully alive toall the requuements to give
complete combustion and thorough distribution of heat units ;
proportion of grate area and openings, proper amount of air,
conduction of the heated gases, are all carefully considered.
When all is completed, we have had the wonderful spectacle of
these conditions being turned over to the simple treatment of
ram jam shovelling and slice bar operations. I claim that the
fireman should know, at least, the clements of combustion, the
importance of the proper management of fires to produce the
greatest resuits with the least expenditure of fuel. The intelli-
gent engincer keeps this constantly in view as to steam economy;
the valves, etc., reccive his unremitting attention, unless he
can properly be placed upon the same plane as the fireman that
shovels without intelligence or judgment.

Now, it may be said that this is being greatly overcome by
application of mechanical stokers, a point that 1s frequently
(and 1 belicve, without thinking) claimed by those interested in
placing stokers. This is a great mistake, well known by those
conducting tests, results always being superior with the greater
intelligence of the operator of the machine,

This dcplorable and absurd state of affrirs is doubly agyra-
vated by, not simply indiflerence, but actual encouragement,

* Ry N, Adworth, hefare the Engincer’s Saciety of Pennsylvania, Nov. 2t,1893.

based upon the idea that auyone can shovel or throw v, or
perhaps 1t 1s the wdea of  they put it the sk, and we do the
rest.  Does it ever ocenr to those proprictors, or the superinten-
deats of manufactuning establishinents, that  wiile they e
straining at goats in the refinement of every appheation m the
vartous departments looking to ntare cconanue results, sight upon
the threshaold, they are swallowing a camel with the greatest
case?

Within the past few years, in every comnunity where dleinh
ness, taste and good health are considered, there has come forth
a crying appeal to the avthorities to lessen the great evil of
smoke in the atimosphicre,  In response to this, inventine geisus
has promptly come forward,  ‘FThe multtude of devices that have
been perfected and put n operation furnishes ample testunony
to tlus fact.  Many of these when properly operated, accomphish
satisfactory results i smoke abatement, but no mventor has ever
had the temenity to label lus mactime, * No shilicd fireman 1e
quired.”  Per contra, 1t 1s well known that the maost ntellygent
fireman produces the best results, and it s also an undeniable
fact that the best results are sct at naught by incompetent oper
ating.  T'he writer has been brought in contact with Large ficlids
of boiler practice, and in many cases, asule from other disquah
fications, the firemien were unable to speak or understand a word
of the English language. Itmaybesiud, as | have heard it sand,
that these men ave not pad to think, but to do.  Welt they do
do. ‘They will do up a coal pile, furnace and boiler with akrm.
ing rapdity. [ say alarnung o those whaose views are hroad
enough to consuder the mval and important pomts. On the
other hand, it is a lamentable fact that there are a geeat number
of persons n official positions, as supermtendents and propric:
tors of establishments, who scem to be ntterly meapable, or un-
willing, to note the importance of the nccessity for a higher
grade of Iabor in the firing and management of hailers.

Onec of the most surpnsing features i connection with tlns
state of affunsis the tendency of those to place boilers, claiming,
among their numerous meruts, that of less attenton reguiresd
than others, {:rcnscly on the old exploded wlea apphed 1o en-
gines, * No skilled engineer required.”  § have now before me a
letter from a boiler representative who claums that hus boiler will
give the utmost satisfaction weth one half the attention that
others receive.

What is greatly needed at present is 1o lay asude the ulea that
anyonc 1s good enough to fire and manage bolers.  \When you
engage a wan for your office, do vou not sequire that he shall
possess some qualification for the posiion?  And 1f aptness 1s
shown, do you not show appreciation by advancement to a
higher plane, the mterest bewng mutual?  Why not apply tlus
to the sclection of firemen? As it now stands, we cannot but
exclaim, “ Strange, what a difference there should be ‘twist
tweedle dumn and tweedle dee!”

There are a great many plants in operation where, by mcom-
pctency 1 this line, the stecam cefficiency 1s preatly Jessened,
furnaces and boilers working 1 neglected conditions, and the
communécy begrimed with voiumies of nnnecessary smoke: and
n addition to these evils, 1s that of jeopardizing hves and propenty.
Unless this matter is considered, and such action taken as wil)
improve this corps of operatives, t would seem absurd 10 Le
continually reaching and extending mto the lugher retinements
of steam engwneertng, when such sunple and wiportant features
ate ignored at the threshold.

Under these conditions, does not the pertinent question e
sent itself to the employer- are we not occupying o false posi-
tion by this seeming indifference? Do we not retard the devel-
opment of a class of labo:  wlich by recopmuion, by an apprecs-
ation that some skill and judgment are required, would be am-
mated by the smallest spark of ambition to qualify for advanced
position? s not this condition of affiurs a gross inconsistency,
nay, a mockery, in the face of the query put by those gty of
this indifference — why can we not get better men than this?  In
reply to that, would say, simply, it is not sought on your pan.
Just as long as this class of operatives are looked upon as mere
shovelers, throwers of coal and carniers of water, ignorance, with
all its attendant waste, destruction of property wnd penceral
demoralization, will be proauaent in the boiler departinent.

As a fitting close to this, 1t would be proper to ask what de-
gree of mtelligence or knowledpe would qualify one to fire
boilers.

First. That the fires should be maintamed with umfornuty,
and that no openings, 0 the fonn of bare plices, show upon
the bars to permit the cold air to pass throush,

Sccond. The judgment that will enable hun, by a glance at
the ash-pit, to know 1t once, te. a great eatent, the conditson of
the fires.

Third. He should know something of the vaiious fitings of
the hoilers, such as valves, etc, and the details of the fuinaces.

Fourth. But not least, an ambition to grasp the details, so as
to qualify him for a sull hygher plane, which would eertunly fol-
low, provided there was judgment cnough an the supenior to
nate such details.

Suflicient, we think, has been said to capvince the most obtase
mind that the indiscruninate employment of labor for this pu-

sc is a crying cvil, and some considerition given to the claims
mrc made, that sunply because ane can shovel and throw, it
does not follow that he is qualified 1o firc and have charge of
steam bailers.
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PLACE AND TIME: MONTREAL, SEFTEMBER 19TH, 20TH AND
21ST, 1894,

IN electric raii waty construction, equipment and management
Canada is undoubtedly right up to date. In some particulars
we are in rdvance of the United States, where the electric railway
has had such an astonishing development. It is very gratifying
to Canadians to observe the wide-awake manner in which the
managers of clectric street railways in our leading Canadian
cities keep in touch with improvements, and the readiness with
which such improvements as aie proved to be valuable are
adopted.

WiTH the object of saving time, the principals of many business
establishments are in the habit of instructing a subordinate to
ting up on the telephone the manageis of other business cancerns
with whom they desire to hold converse.  When the manager
who 1s thus called up, responds, he is asked by the subordinate
to wait until the person who desires to speak with him géts
through with the matter which at the moment may be engaging
hisattention. This “ wait” may last one minute or five, according
to circumstances. Thus the man who wants to do the talking
effects a saving of time at the expense of the one at the other end
of the line. If, however. this practice should grow, he will in due
time find hunself in the position of respondent, and will ultimately
not succeed in saving any time at all.

MANUFACTURERS of stcam engines and other high-class
machinery in the present day must be prepared to furnish mach-
ines which will not only operate economicaily and in every
respect satisfactorily, but which will also be attractive in design
and finish. The purchaser of a steam plant wants one that will
do his work in the cheapest and most efficient manner and will
also by its beauty of design and finish awaken the admiration of
visitors to his establishment. Many instances could be cited in
which orders for machinery have been secured by representatives
of Ontario manufactories right at the door of the lacal manufac-
turer in some of the other provinces, simply because the latter’s
goods were inferior in point of finish. It is noticeable that of
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1ate some of the more wilde-awake machinery makers in the other
provinces have become alive to this requirement of their business,
and by complying therewith, have succeeded s retaining their
hame trade and are selthng therr machinery i Ontario m com-
petition with the manufacturers of this province. In the manu-
facture of engines a very notniceable improvement is taking place
in the matitime provinces, and from that quarter increased
competition is likely to come westward in the near future,  [tis
contended by the manufacturers down by the sea that more
favoruble rates of freight arc given an praducts of western fact-
orics shipped to the cast than on castern shipments to Ontario,
1f such be the case, the discrimination should X :doneaway with,
and every facility given for free interchange of business between
the different parts of the Donunion,  1f this were done much of
the money which now goes across the line from Canadiaus living
alongside the border of the United States would be diverted to
the pockets of Canadian manufacturers.

I't is not easy to sce that a sufliciently useful purpose is to be
served by the new Electric Light Inspection Act, the full text of
which was published in the August number of the ELECTRICAL
NEWS. [t is nat too much to expect that an enactiment of this
character should have a clearly defined aim aad grasp com-
pletely whatever it does aim at.  If this act had been called an
Electric Meter Inspection Act, its purpose woukl have been more
comprehensible, though its utility might have been cqually
doubtful. But assuming that it is advisable to secure by statute
the right of purchasers to have their current metered and, that
being the case, that for the protection of hoth purchasers and ¢ -
tractors the meters should be placed beyond suspicion by govern.
ment inspection, and that the machinery for such inspection must
consequently be provided by law, why was not the scope of the
act confined to this object? The main portion of the act is de-
voted to this, is definite and detailed and hence respectable,
though as a matter of opinion it may be considered unnecessary.
But outside of the meter sections the act wanders aimlessly and
inadequately over quite a number of questions, some of which if
treated at all, would properly require an act to themselves. In
one instance at least it is positively mischievous, where in sec-
tion 7 it defines the minimum permissible ground at 5,000 ohms,
and imperatively enacts that the contractor shall forthwith cut
off such grounded premises, under the penalty prescribed in
section 9 of a finc of $20 a dzy. This is a wonderful simplifica-
tion of clectrical formulae; whether the pressure be 50 volts
or 250 volts, whether the premises contam 1t lamp or 1,000
lamps, yards or miles of wire, the exact danger point in all
cases is a ground of 5,000 ohins. Put up ($20), or shut up.
Most people are under the impression that this point is above
all a matter for skilled judgment depending entirely upon the
conditions ; but they are wrong—by Act of Parliament. The
statute is positive. fust at the very last it weakens for a moment
and secms to have a glimmering that the illumination, which is
the abject of electric lighting, is not entirely gauged by even an
inspectedd meter; but it most ungencrously throws the burden
upon the Govemor in Council by enacting in the last section
that he “may establish rules and regulations for the testing of
electric light lamps for illuminating power”. The stamp of
good legislation is tha: it should be so definite in its grasp of
the main issues, and so devoid of any dependence upon the
minor points of controversy, as to aid in its own enforcement
whiist avoiding any interference by unnccessary definition with
progress by natural development. But it cannot be said that
this act answers to such a description, indeed it is hardly too
much to say that it is throughaut fussy, and in parts at least,
futile.

SoME of our neighbors in the State of New York have taken
alarm at the scope of the various plans on foot to utilize the
water power of Niagara Falls, and at the unlimited character of
the licenses alrendy granted to divert water from the Falls for
this purpose. A commiittee of the consututional convention of
the State of New Yark now sitting, has presented a report deal-
ing with this matter, which is being opposed by representatives
of the power companies. 1t s to be hoped that the subject will
be thoroughly thrashed out. Cenainly on investization it does
seem as if there were some grounds for the action which has
been taken, and a dorbt whether we have not gone a little too

fast and too far in granting franchises, It oas diflicult to get
reliable figures on the flow of water over Nugara Falls, bt
taking those given in the Encyclopediae Butanmua 18,000,000
cubic fect per minute, with a fall of 164 (cet on the Amencan sule
and 150 feet on the Canadian side  the gruss power would be a
httle more than 5,250,000 1.+, With such an enormous power
to draw from it would seem that we might cut and come again
without risk of any appreciable effect upoun the natural beamy
ot the Falls.  But on exawining the franchises granted a little in
detail #t appears that if they are availed of to the full extent of
the projectors’ anticipations, that there would result a serious
impairment of the volume of witer now passing over the Falls.
The present tunnel on the Awmerican side is only 100,000 N. 1%
capacity, but the full projected power on that side is stated to be
500,000 11. 1., whichat the present available head of 140 ft., would
require ahout 200,000,000 cubic feet of water gross,  On the Cana-
chan side, by agreement approved by the Ontasio legislature, the
power company has the right to take water for & power station
occupying a tract of land not to exceed 100 ft. by 1200 ft.  The
present station on the American side is of 50,000 1. 1% capacity,
measures 63 by zoo ft,, thercfore the humt of the Caniuban con.
cession would be about 300,000 H. v., or about1,200,000 cubic ft.
of water. These two prinapal undertakings would therefore
amount to 3,200,000 cubic feet, which the electue rmlway on
this side, the old hydraulic canal on the other side, and existing
private and town nights on both sides, would easily swell to
3,600,000 cubic ft.,, or 207 of the nataral flow as given in the
Encyclopedia Britanmea.  One fifih reduction in the volume of
Niagara Fuils, would involve a ruin of their natural beauty,
which would be a disgrace to us as one of the cusionian nations
of this wonder of the world. Such a catastrophe is only a pos-
sibility, and a remote possibility. Unless further powers are
granted, on the Canadian side, the concession is probably
Inited to less than the amount estimated above, by the pro-
vision in the agrcement that the water shall be led off by
the rawral channe! between Cedar lsland and the mainland,
But even the possibility of such a catastrophe in the far future,
fully justifies the action which has been taken in New York, No
shadow of excuse could be urged fur destroying Niagara Falls
for the enrichment of a few capitalists and a locality. We are
far from the time when any pressure of population on our national
resources could justify such utilitarianism.

EXPERIENCE has pretty well shown by this time that any
new art which serves some uscful purpose, is, broadly speakinyg,
a friend rather than a foe to its apparent rivals in the snae field.
By cheapening or simplifying the object to be attained, and by
familiarizing the general public with the advantagesto begained
by its use, the new method on the whole increases the total de-
mand by a greater amount than the share which falls to itself.
Of course locally and in ndividual cases the rival may suffer,
though even where this would secms an abvious consequence, it
sometimes results quite atherwise, as in the case of the increased
earning,s of those New York street railways which were appar-
ently doomed 10 ruin by being roofed throughout their whole
fength by the elevated roads.  As a whole the increased recog-
nition of the value of the idea means increased business to all
concerned,  As already referred to, rapid transit has greatly in-
creased the total of city and suburban travel.  The electnclight
gave people a new standard of illumination, and a aew idea of
the value of abundant light, with the result 1lat the total use of
light has been largely increased. And we should be surprised
if the geneinl use of local and long distance telephones, by in-
troducing conditions and habits of business which made full and
rapid conmmunication a necessity, did not react to the benefit of
telegraphs and all other wethods of correspondence. We are
apparently on the eve of being furnished with another instance
of the same principle. Gas engines were just commng nto use
commercially some years ago when the clectric inotor started on
its astonishing carcer. It supplied the demand for small powers
better than the somewhat crude gas engine of that day and se-
cured the field toitself.  But it aid more than secure the field, it
extended 11, and the additional business thus brought into sight
stimulated the gas engine manufacturers to new excrtions, until
now a great variety of gas motors are in the market of apparently
simplified mechanism and impioved economy. The average
gas consumption of motors is s:ated at 2634 cubic feet of lighting
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gas per etfective horse-power hour; and this is the actual con-
sumption of one plant consisting of two 6o 1.1, one 30 H.P. and
one 8 1. 1. gas mators. If anything like these figures can be
relied upon for small motors in ordinary use the gas motor is
already far on its way as a competitor to the electric motor.
With gas at $t.00 per 1o0o and a consumption of 2634 cu. &,
the gas matar at 224 cents per H. P. hour, already beats the clec-
tric motor wn us expense for power. If it can match it in first cost
and ability to stand lack of care and attendance, the electric
motor will have to reckan with a formidable rival,

Onc paradoxical result of efficient and reliable gas motors is
that in many cases the most economical illumination will be
clectric light from dynamos dnven by gas motors.  Taking asa
basis gas for both power and lighting at $1.00 per 1000, yas
motor consuwmption 263% cu. fi. per effective . p. hour, and
the usual assumption that a 5 foot gas bhurner equals in dlum-
nating power a 16 C. b incandescent lamp ; we bave a 5 foot gas
jet costing ¢ cent per hour, and an incandescent lamp costing
6-10 cents per hour (central station selling rates), to compare
with a gas motor driven by private electric plant.  Such a plant
including the loss in dynamo and winng should certanly ygive
11 16 C. . lamps per effecive horse power of gas motor, the lat-
ter costing 23y cents per horse power hour for power. Tins
would be an expense for power alone of X cent per lamp
per hour : half the cost of gas and less than half the cost of cen-
tral station rates. 1o this expense for power must be added the
expense for lamp rencwals, attendance, insurance, taxes, interest
on investment and 2 liberal allowance for depreciation.  For the
last four iteass, in a small plant, it would only be propesly con-
servative to allow 257 per aunup on the total investment ; but
cven with this hy b rate the total cost of makmy hyht will figure
out to less than the buying cost n a plant where the average
hours burning per lamp per diew are of any length. Thedeter-
mining factor is of course the average time per day the lamps
are in usc throaghout the year.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Nate. —Sccretaries of the various Assocs: atercquested to forward tous matter
for publicataon in this Dejartinest not later than the soth of cach month.

THE ANNUAL CONVENTION.

As this issue of the ELECTRICAL NEWS leaves the press the
delegates from the various associations composing the Canadian
Association of Stationary Engineers arc about to assemble in
annual convention at Toronto. The sessions will extend over
four days. Many matters of importance ta the welfare of the
Association will come up for consideration at this meeting.
Papers will be read as follows : * Steam Jackets” by Mr. John
Murphy, of Montreai ; “Steam Separation ™ by Mr. Granbery,
Montreal ; “The Iaspirator” by Mr A. E. Edkins, Toronto ;
“Steam Neating,? by Mr. A, M. Wickens, Toronto. The fifth
annual bangquet of the Exccutive Council Convention will be
held at the Paliner House on the evening of the 5th inst.

MONTREAL ASSOCIATION NO. 1.

‘The installation of officers of Montreal No 1, C. A.S. E., took
place on the and of August. The following are the names:
past president, J. G. Robinson : president, John J. York; vice
president, T. Martin; 2nd vice president, A. Thompson;
treasurer, T. Ryan; sccretary, E. O. Granberg; financial
sccretary, J. jones : corresponding secretary, A. W, Brown, 477
St. James street, conductor, . Mooncy; doorkeeper, J.
Dooner.

‘The s5th annual convention takes place at Toronto on Sept.
ath. A special car has been engaged, and the following dele-
gates will attend : |. J. Robinson, H. Nutal, J. Murphy. Also
the following members of the Executive Board : president, J.
Hunt ; secretary, J. J. York; chairman, T. Ryan, and district
deputy, J. Hardestein, The Winnmipeg delegates will meet those
of Mantreal No 1 here, and delegates from Ottawa, Kingston,
Brockville and Belleville will be taken up on the way.

E. O. GRANRERG,
Secretary.

HAMILTON ASSOCIATION, NO 2.
Editue Hincrricat News.

Sir,—~The two last mectings of this Branch were of a very
intcresting character, the discussions being, however, of a some-
what private nature. At our last meeting we appointed as our
delegates to the convention to be held in Toronto, Bros. Duncan,
Robenison and E. Johnson.

As far as we can sec tuis year's convention promises to be a
very impontant one, and onc that should tell on the welfare of
the onder at larpe.  The representatives willhave a pood chance
to make the influence of this convention felt far into the future

history of the C. A. §. E,, and it is the earnest wish of this
Branch that such will be the case.
\Wa, Nonwis, Cor. Sccretary.

ST. LAURENT NO. 2.

St. Laurent Branch, No. 2, Montreal, have recently elected
officers as follows . R. Drouin, president ; P. Marchand, 1st
vice-president ; Joseph R. Guillemeste, 2nd vice-president ; F.
Latour, recording secretary ; Francois Denis, financial secretary;
W. Gendron, tieasurer; J. J. Joly, conductor,

We learn that this Association is in a thriving condition, hav-
ing ac'lldcd about twenty new members during the past twelve
months.

KINCARDINE ASSOCIATION NO. f2.
Editor Erucrricar News,

Sir,—~The following have been elected officers of this Asso-
ciation : president, Jos. H. Walker; vice-president, John H.
Cress 3 secrelary, A. Scott ; treasurer, D. Beanett ; conductor,
Percy C. WWalker; doorkeeper, Jas Carroll ; trusteces, J. H.
Walker, Percy Ashton and G. H. Lighthall ; delegate to conven-
tion, J. H. Walker.

Owing 10 a number of our members having been absent, we
have nat been able to hold our meetings regularly, but at our
last meeting we had a very interesting and instructive time, and
we trust it was only a commencement, and that as the evenings
lcn&;then they will be better attended. At our last mecting we
had two initiations and one proposition for membership.
ARDREW SCOTT,

Rec. Secretary.

QUESTIONS AND ANSWERS.

“Youny Beginner,” Spadina Avenue, Toronto, writes: “I
should be much obliged to you if you could answer the following
questions in your neat issue of the September CANADIAN ELEC-
TRICAL NEWS. (1) Will a slide valve steam cylinder do for
the purpose of compressing air, and will compressed e wark a
steamn engine in the saune manner as steam 2 (2) What kind of
brakes are taking the lead now?  Are there any, which, instead
of acting by friction, so as to cause heat, conserve the encrgy so
that it can be used 1o start the same object, thereby affecting a
saving in overcominy the resistance of the object to be moved?

ANSWER.—(1) Slide valve engine will work with compressed
air, or could be used as an air compressor, though of couse
molors and compressors specially made for the purpose are best.
Compressots get warm and require water jacketing. Motor
gives best economy with compressed air heated previous to ad-
mission. (2) Many brakes for storing powerhave been invented
but none have come into general use ; braking by friction on
wheels is practically universal,

MOONLIGHT SCHEDULE FOR SEPTEMBER.

el Light Extinguish. | 330 o
1M, H.M.
| J, P M. 2,20 AM. 430 9.10
b w  7.20 " 4.30 a.10
3 eees n  7.30 w430 9.00
K P w 730 n 430 8.40
Seeeone w S350 w330 7-40
G...... w  9.50 w430 6.40
Toooeae n 10,40 w430 3.50
8 ..... n 11,10 w430 5.20
T T n 11.J0 w  4.30 4.50
10 e el ceenvens .o v 4.40
[ S AL 1240 4.00
12...... n LJO " $.40 3.00
13eee.ns No light. No light, ceee
1ecenen No light. No light. vaee
| E No light. No light.
16. ..... No light. No light. eees
SN Pt 690 P. M. Q.20 240
18...... w0630 n  10.00 320
19...... w 640 w 10.0 3.00
20 ..... w 640 «  11.20 .30
2Weennn. w 0640 A.M 1210 5.30
22.. ... w 0.30 w 12,50 6.10
23ecennn w 640 n 2,00 .20
X w640 nw 310 8.50
25 0en.. w  Ggo " 410 9.30
26. .... n 630 w 430 10.20
Y SR w 630 uw  3.00 13,30
aS.... . o 630 w300 10.30
20..een. w G630 w300 10.30
30...... w 630 n  3.00 10,30
Total, 159.20

HE SULE THAT YOUR LIST OF ENGAGEMENTS FOR SEPTEM-
BER INCLUDES THUE CONVENTION IN MONTREA. OF THE
CANADIAN ELLCTRICAL ASSOCIATION.



September, 18594

CANADIAN ELECTRICAL NEWS

103

HIS EXCELLENCY THE EARL OF ABERDEEN'S
ELECTRIC LAUNCH.

BrLow is a cut of His Excellency the Earl of Aberdeen’s
electric launch,  The launch was purchased and refitted by Mr.
O. Higman, electrical engineer, of Ottawa, from the Electric
Launch and Navigation Company, the concessionaires of the
electric launch privilege at the World’s Columbian Exposttion
in Chicago. 'I‘Ee boat is 35 feet 10 inches over all in length, and
31 feet 6. inches on thewaterline.  Thebeam is 6 feet 234 inches,
and the draught 27 inches. The lines are as near perfection as
they well can be, and at whatever rate the launch runs there is
practically no wake, so that the wash on the shore, of even very
nNarrow waterways, i1s of no consequence.

‘The hull is constructed of white oak frame, with white cedac
planking. The inner X:melling, decks and other parts, are fin-
ished in ahogany.  All the woodwork 1s finished in its natura!
color, thus giving a very rich appearance. The launch has a
seating capacity for about 30 people.

The motar is nominally of four harse power, and is placed low
down in the centre of the boit. The motor was designed and
made especially for this use by the Geneal Electric Company.
The storage batteries are placed around the sides of the boat,
and under the scats, entirely out of sight.  There are 56 cells of
the Consolidated Electric Storage Company’s type, of 150 am-
pere hours capacity. These cells can be arranped in three
groups of 22 cells in series, or in two groups of 33 cells in senes.
‘The motor is coupled direct to the propetier shaft. By a com-
bination of direct coupling and thrust bearing, all gearing and
loss of power, as well as unnecessary noise and jar, are done
away with.,

The launch is at present charged from the Ottawa Electric
Company’s 250 volt power circuit, a theostat being used toreduce

/

<<

A successful test was recently made of one ot the three generators recently
built for the Montreal electrie mitway. It isa duplex machine, capatite of
supplying n current of 1,200 b, p.

Mr. 8. A Coney, of the firm of John A. Rocbling, Sons & Co., of New
York, recently visited Hamilion for the purpose of tendenng on the ma-
chinery requured for the new East Hanulton Inchine Ratway.,

Under the supervision of Mr. J G Hampton, Supenintendent of the
North Amicncan Telegraph and lelephone Co, n telephone cable was
recently successfully latd between Gananoque, Ont,, and ['remont Park,

‘The Hamilton and Dundas Railway has teen leased by Mr, Miles, of the
Hamilton, Grimsby and Beamswille Electric Railway, and will be converted
into k.:n elctric rond.  Mr. W, T, Jeanngs, C, K., will have charge of the
wor

The Temple Electric Co., of Montreal, are fiting np an electric hight and
power station on Chenneville street in that aity, “The new station will have
doule the capacity of their present one, and is to be completed about the
cnd of September.

The new contract made between the corporation of $t. Johns, Que., and
the Electric Light Company proviles for 30 arc hijthts of 2000 candle power
at g6o per annum, or five incandescent lights of 25 ¢ p. may be substituted
ﬁ:':r vnearc light.  The armangement is cettamly a very favonrble one for
the tuwn,

The Citizens Lightand Power Co.. of Montreal, arderectmg a new station
at St. Henri, which is to be operatedd by steam power  ‘I'hie steam plant
will consist of two 320 h. p. compound, condensing  Westinghouse engines
and Manning vertical boilers with mechamcal draft,

Last year the Western Telephone Compuny tmported from Gerntany a
cable half amile long and siretched 3t across the Fraser River at Browns.
ville, B. C. ‘The great freshet of the present summer broke one end loose,
and in trying to securc it the end was lost, It is found to be imbxedded in
sand and cle~ and doubtful of recovery.

The Department of Inland Revenue at Ottawa is at  present eagaged in
otganizing the electrical inspection branch, under, authonty of an act passed
by the Parhiament last session,  “The result of the experiment by the Do-
minion Government will be closely watched, asalthougl. England and the
United States have established standards of electrical umts and measure-
ments, ncither of these countries has so far taken up the work of inspection,

His EXCRLLENCY THE EARL OF ARRRDEEN'S ELECTRIC LAUNCH,

the current to about 4o aunperes at 9o volts.  From six to seven
hours time is_required to charge the batteries at this mate, and
when charged are good fora run of 10 hours at the normal speed
of seven miles anhour. The controlis by meansof a small lever
switch at one side of the steering wheel, which is located in the
forward part of the boat. This lever allows of four speeds for-
ward and two backward. Although the normal speed, as pre-
viously stated, is seven miles an hour; the boat has a reserve
speed of from 9 t0 10 miles an hour.

SPABKS.

AMr. R, Potter has been given the franchise for clectric street lighting at
Tweed, Ont.

The purchase of an clectric light plant is being considered by the ratee
payers of Winchester, Ont,

An incandescent clectric light plant will be placad in the steamer “C. K,
Merritt ™ at Kingston next winter.

The Bell Telephone Company have recently constructed a metallic circuit
from Wicdsor to Amberstburg, Ont.

A by-law providing for the establishment of an electric light plant has
been carried by the ratepayers of Sudbury, Ont.

In jon is being sought by the Mattawa Electric Light and Power
Co., of Mattawz, Ont.  The capital stock is $t0,000.

The Royal Electric Co.. have been awarded the contract for installing an
electric light plant in the Seminary of Philosophy, Montreal,

A dispatch from Perth states that the coundil of that place has granted a
bonus of $5.000 for an clectric railway between Perth and Lanark,

The promoters of the clectric railway for the city of Quebec have paid
t:} ,f:ifl. orat. of their subscribed stock 2ad expect 10 commence operations
this

Mr. W, R, Keating, of Kemptrille, is said to have decided to establish

an electric light plant at Winchester, Ont.. and will commence operations
at once.

“.

)
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The Niagam Falls and Port Dalhousic Electne Railway Co., with head
joffice at Toronto, is applying for incorporation to construct an clectric rail-
way conntcting Niagara Falls and PPost Dalhousie, Ont., passing through
the intervening niunicipalilics of Stamford, Thorold, Memiton and St
Catharines. The capital stock is placed at $300,000.

The promoters of the Galt and Preston Electtic Railway are said to have

cc:dcgngix the extension of their line to Hespeler.  “The construction of a
branch line to Beslin - 1150 under consideration by the company.  Mr. W,
T. lennings, C. E., « ~ronto, recently surveyed the proposed route and
reported that noengin  ng difficulties were anticipated.

Mr. T. Viau has been granted a franchise by the town of Hull, Que., for
the construction of an clecirie railway and the operation of an clectric light
plant. Steps are being taken to organize & company, and a charter from
the government is being applied for.  Surveys have beets maule in connection
with the crection of the power house, which will be commencad before the
end of the year.  The clectnic light plant will also be anstalled at an carly
date,

A company of Toronto capitalists, composed of Alexander Manning, ex-
mayor, Scnator Aikins, Col. C. S. Gzowski, James A. Lownell, M. ., W,
M. German, M. 1. A, and others, are reponed to bave purchased the
street rulway franchise of Niagara Falls, Ont., the price paid being given
as $25.000.  The road will be converted into an clectric system.  The ulti-
mate intention is to extend the line to Chippewa, thus making 2 connecting
link between that place and the G. T. R. station,

PERSONAL.
Mr, H. T. Smith, superintendent of the London Strect Raflway Come
pany. has recently retaracd from a holiday trip to the Thousand Island.
Mz, J. F, H. Wyzc has been appointed supenntendent of the Wesimins.
ter andd Vancouver Tramway Co. Mr. G. Lubka, the fosmer supenintendent,
is Roing 10 Germany.

WE HOIE TO SEE YOU AT THE MONTREM., CONVENTION.
IT WILL DO VOU GOODL TO LRUSH U AGAINST YOUR ELEC-
TRICAL CONFRERES.
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INCANDESCENT LAMPS: THEIR USE AND ABUSE.*®

IN the present state of the art of incandescemt lighting, in no
way can central station managers increase the efficiency of thew
investinent more than by careful study of ways and means of
operating lamps in a manner which will snsure an average maxi-
wum bght for a munmuns expenditure.

‘Too lange a percentage of central stations judge the quality of
Lunps sold them almast entirely by their bfe, and even that poor
basis of calculatton 1s still further distorted by keepmy no ampere
reconds noraveragiag results, but judging solely by the individu-
ual records of such kunps as may fail in the first hundred hours,
or of those which hve hundreds of hours pust the point, at which,
from an economial standpont, they shoald have broken, ‘The
importance to central station managers of judging lamps which
are sold to them from some better basis than individual or even
average life, can be better appreciated by referring to diagram
No. 1, showiny curves of deterioration in candle.power of lamps
wanufictured by different companies.  (In considering detelior-
ation in camdle-power, 1t should be stated that it s a character-
pstic of every Lunp which has yet been manufactured and should
Le constdered cuntirely ‘ndependent of blackeniny or discalaration
of the bulh. Lamps may detenorate to 50 per cent. of their
mtal candle power within 200 hours and sull show scarcely a
trace of blackenimg .. All famps, the curves of which are shown,
were purchased within six months m the open market 1 lots of
from 10 ta 25, and the curves are the average result obtamned by
starting each lamp at the particular voltage which would bring
the lamp to exactly theee watts per candle, mamtanung its solt-
age constant throughout its hife.

Curves Nous. 3, 5 and 6, dhagram No. 1, represent the best re-
sults obtiuned from the product of numerous foreign manufitd -
turers.  No0s. 4, 8, y, 10, 11 and 12 each represent o different do-
mestic manufacturer.

White there s noseason to suppose that the average hfe of
lanps shown by Nes. g and 7 will be sharter than that of lamps
represented by curves Nos. 10, 11 and 12, there 1s also no cet-
taaty that ot will be lenger, and f a lamp s to be branded as
poor by the central statton manager, beeause of the breakage of
a small percentage of lamps in the first 100 hours, then the ad-
vamtage is in favor of the lamp which reached 30 per cent of its
original candle-power i the first 200 hours, thus mamtunmg
the carbon at a ugh degree of incandescence with the necessanly
greater strun of the filament for only a few hours.

The carbon which mamtans 1ts candle-power must continue
to burn at a higher temperature, nearer the point of vaporizing,
and 1s wore hikely 10 be destroyed by an abnormalincrease
pressure than one which cools within the first few houss ta a
point where considerable increase in voltage s required to bring
1t 1o ats imual degree of heat or incandescence.

From the standpoint of the central station, one of the worst
guarantees that you could demand from the lamp manufacturer
would be an mndnadual hfe (for cach lamp) of 100 or 200 hours.
The reason for such demand, when made on your par, arises
from the erronccus impression that the lamp which lives only

X
13
-
{
St
i34 it
4 ] S
> ¢
S pyas }
i
i
¢ it h .
= 3 IR ] = ] pur

Fic 1.

100 10 200 hours is necessarily defective.  Neatly every lamp
sold you, and particularly those which show the best results,
tises n candle-power for the first few hours (this is not shown in
diagram Na. 1, as 1 only one case was the first test after the
Lunps were started made before the candle-power commenced
to drop).

On nearly every central station, particularly on alternating
current statians, during light load, the pressure on the primary
is abnormally high.  Add to this the difference between drop in
the transformers and secondary wiring, as between full and light
laad, and the result which a test is quile centain to show 1s pres-
sure on the onc or twa lamps which the customer is burning
dunnyg light load from 610 10 per cent high.

Refernng to diagmm_ No. 2, we find that buming a new 16
candle-power three and a half want lamp seven per cent high
would, for the fiist few hows, raise its candle-power 10 23, and
us cfficiency to about 2.6 waus per candle  Inless than 150
hours, cven maintaming the high pressure mentioned, the candle

* Paper 1ead tefore the Northwetorn Pll«nrinl:\-xvdui.m.& Faul, July, 3854,
v A D Page.

power ;md efficicncy would fall below normal 5 but in the mean-
time, the new kunps which have been burned under the above
conditions have been abused to an extent which would be quite
certain to make the showing of some individual Immps very poor,
thiough no fuult of the lamps.

After bunps have been in use about 200 hours, under average
conditons, they could then be used where the pressure was
tigh, without bringing the carbon to a dangerous degree of in-
candescence.

One of the best illustiations 1 can give of the impartance
of your judging lunps from some better standard than simply
hfc, i1s 10 refer to an incident of which I had reliable infor-
mation where a representative of the lamp company, who manu-
factured the lunps shown by curve No. 12, diagram No. 1, ex-
hibited the valuable quality possessed by his lamp standing very
high pressure. Witha rfreosmt it was exhibited buming from
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normal to a very high candle-power.  He represented st as the
toughest filament ever placed in a lamp, and 1 have no cause to
disbelieve him.

If central stations run with a vanation of fromn 6 to 20 per
cent in pressure they will find 1t necessary to demand fough
lamps, the natuml product of the amafenr lamp manufacturer.
To Lring a product up, however, even from curves Nos. g, to and
11 to No. 4, means expencnce and thousands of dollars spent in
expenments.

it also means that each one of over 50 different operations
through which the parts of a lamp pass from start to finish,
should recewve carcful, intelhigent handling or direction. Per-
fection in any onc patticular will not attain even avera;e results.

The manufacturer of lanps shown by curve No. 4 might have
furnished the same -arbons to manufacturers of lamps repre-
sented by curves Nos. 10 and 11, and the result which they
would obtain would not differ materially from that secured with
their own make of carbons. Curve No. 4, though it represents
as high an average gmde of lamp of any voltage above 100 as
has yet been furnished to the customers of any lamp manufac-
xu_rcgi does not represent the highest point which will be at-
tained.

Curves Nos. 1 and = represent experimental lamps manufac-
tured and furnished for test by the saime company, whose regu-
lar product is represented by curve No. 4, and I am informed by
reliable experts that within a few months the entire product of
the company will be brought up to the standard represented by
cuive No. 1.

That the relative value of the lamps represented by these
curves may be fully appicciated, let us take the average candle-
power of curve Ne. 1, diagram No. t, which for 600 hours s 14-
19 candles, and we find, to maintain the same average candle-
power, using other lamps, we should have to break lamps re-
grcscmcd by curve No. 4 at 530 hours ; No. 7 at 170 hours ; No.

at 100 hours ; No. 9 at 120 hours ; No. 1o at go hours; No. 11
at 73 hours, and No. 12 at 35 hours,
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All of the lamps 1epresented by diagram No. 1 are of voltages
from 100 to 1235 volts, and though started at a higher cconomy
{ws° three watts per candle) than 1s conunonly practiced by cen-
tral stations (the 31 siandard of Edison iluminating companies
being the highest of which | have personal knowledye)
Testing at three watts comes nearer to results obtiuned by com-
mercial practice than a lower initial economy, as the tendency
of the average central station is to run high.

Diagram No, 3 represents lamps of from 50 to 60 volts, start.
ed at three watts per candle, nm‘ tested under the same condi-
tions, as the 100 to 120 volt lamps.

No. 1 is the product of the same factory as Nos. 1, 2
diagram No. 1.

No. 2 was manufactured by the same company as No. q.

No. 3 was manufactured by the same company as No. 11,

No. 4 was manufactured by the same company as No. 10,

As proven by these curves, and also, { beheve, as generally
acknowledyed, 1t 1s much easter to praduce a fauly good 5o valt
lamp than one of a voltage above oo ; but considering the pro-
gress which has been made wathin the past year in the high-volt
lamps, [ believe that in a short tme a large percentage of alter
nauny current central stations will find 1t to their advantage to
use large tiansformers and secondary mains on the three wire
system, covenny one or more blocks from one transformer or
bank of transformers and using only lamps of over 100 volts,
thus greatly economizing in copper and secuning much better
regulation than 1s now secured with numerous small transfoaners
and 350 volts on the secondary.

The importance of good regulation or a constant voltage at
the lamps is too httle appreciated, the general opinion of central
station managers apparently being that so long as the hife of the
lamp 1s satisfactory to themselves or their customers, if they in
ctease the voltage either temporatly or permanentiy, the result
would be tomncrease the average light. The facts are that burn-
g lamps above their normal rating decreases the entire average
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candle-power on the customers’ circuits and, at the same time, 1f
the station 1s on a mneter basis, increasing the amount of the cus-
tomers’ bills. The above statement is paruiculatly true of lamps
only of average quality.

Referting to diagram No. 2, No. 5 curve representsa 108 volt,
16 candle-power, three and onc-half watt lamp burned at a con-
stant voltage and reaching t1 candles al 500 hours, staring the
same lamp at 110 volts or at 173 candles, 3.3 watts per candle
and inside of 200 hours the candle-power curve crosses the one
burned at normal.  Starting it at 112 volts or at 1934 candles, 3.1
watts per candle, in less than 200 hours the candle-power curve
crosses bath the others.

Curves Nos. 1 and 2 follow the same general law.  The hugher
we raise the voltage the more apid the drop in candle-power,
and when we consider that the lamp represented by curve No.
1 must be kept at 116 wolls in arder 1o give 14 candles of light
after 200 hours, and that should the voltage be brought back to
normal, or 103 volts, the candle-power would be only abuut nine
candles, we can appreciate that on a station where the voltage
varies even seven per cent, the result must be a very uncven
and poor quality of light, even though the Zfe of the lampis
satisfactory.

The teadency of all the central stations seems 1o have bezn to
gradually raise their voltage with the intention of thus cither
burning out or increasing the candle-power of the old lamps on
their oircuits.  The result is only to either burn out an abnormal
number of new lamps or bring them down to the candie-power
level of the old ones within 200 horrs.

The only pmetical method of keeping the average candle-
power of lamps on a station at a point which will be satisfactory
to customers or on a competitive basis with other methods of
of lighting, is to keep records af the average tife on the entire
statiop where free renewals are furnished, and then to take out
of the sockets and break up all lamps which are dim, by this
means keeping down the average life 1o whatever constant is de-
cided as the best under local conditions.  Where lamps are sold
to the customers, to keep the candle-power of lamps in use on
the circuit of a central station at a point which will ensuse satis-
faction or 1end 1o keep the electric light popular, is a difficult
problem. \WVhether the customer is on & meter or on a contract
basis, it is paor economy for him to keep lamps in his sockets
which arc giving only 30 per cent of their initial candle-power,
but for the corporation which sold him the lamps and supply

him with current, to call his stention to the fact that lamps n
Ins sockets are giving only about eight candles, and ;mum\)l to
sell him lamps at 50 or Go cents each, is not likely to brmg abont
the desired 1esult. ‘To meet the above difficalites a number of
central stations in different parts of the country are now selling
lamps at retal to their customers at cost and o few stanons
even below cost, at the same time doing all i their power to
prove to them that only by a liberal use of lanps can they ob
taun the greatest amount of light for a gwven expenditure of
money.

As the profit on the sale of lamps 15 decudedly a secondary
matter as compared to the sale of current and the increased
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quahty of the light, the above plan should commend itaelf to all
central stations not on the basis of furnshing free renewals It
1s also worthy of consideration that by adopting the above plan
the station cantrols what lamps shall be used on s circusts with-
out dictating to1ls customers, an mportant pmnt, while lamps
show such widely different results as those shown by diawram
No. 1. And while customers contmue more lkely to beheve
that the corporation 1s not supplying proper current, than to be-
?C\ic that the quality of lamps they have been purchasing 1s at
ault.

Another inethad of nducing custamers to destray dim famps
which has found favor with a number of stations, 1s to make a
price for lamps of, say, 40 cents each and agreeing with their
customers to exchange all dim lamps (which they have sold
them) at half price, that is, for every dim lamp which the cus-
tomer returns before the carbon is burned out, he receives a new
lamp for 20 cents.

Within the past few wonths the question has often been asked
me by central statien managers : “What cconomy of lamps
should we use?” This question should, 1 believe, be settled by

central siation managers themselves on presentation of facts,
they having control

of the regulation of S | dn ]| e | e
their station, and U > A AT T T
knowledye of local ,oot"",,..,u.p:'i,. 30 3z | 26 238
condiuon& Contiry Pos NP L1} b2 I8 s
Dingram No. 4 o ein] e | e | BN | B
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periads in their hife.

In considenng these curves and tablest shouald be remembered
that the result would have been much less favomble to the
higher cconomy lamps had the test been made and the curves
plotted with a poorer quality of lamp, and also that satisfactory
results with lainps of higher economy than three and one-half
watts per candle can only be obtained by excicising the greatest
care in maintaining a canstant voltage at the lamps.  Referring
to the table briefly, it will be found that even at Goo hours, lamps
of the highest initial cconomy show the best average results as



106

CANADIAN ELECTRICAL NEWS

September, 1894

to average watts per candle and average candles per horse-power.
And that at 9oo hours three watt lamps show better average re-
zults than lamps of 3.6 or four watts. The greatest objection
which can be urged agamst the high economy lamyp is that while
at 9oo hours the four watt lamp reaches a minimum candle
power of 134 candles and the three and one-half watt lamp
about 12 candles, the three watt lamp reaches 1o candles and
the two one half watt lamp at 600 hours reaches eight candles.
At the present pnce of lamps, where fuel 1s tugh and the cus.
tomers' bills arc made up on the basis of lamp hours, it would,
without question, pay the station to use lngh economy lamps,
breaking them at a pont which would insure satisfaction as to
average hight and keepiny the average light comparatively short,

\Vhatever economy or make of lamp you dectde to use, by no
means can you so greatly sncrease the efficiency of your station
as by making every possible cffort in the direction of mamtain-
ing a constant voltage at the lamps.  This can only be accom.
plished and maintained by constant use of reliable, portable in-
struments.  No switchboard apstrament should be relied on
without often checking it by some reliable standard, and it
should also be borne in mind that, owing to the varying drop
at various loads, constant voltage a¢ ¢he stafion is just what is
not wanted. If you do not possess a reliable, portable volt-
meter, such an instrument should be your next purchase ; then
by constant use on your circuits at different lords and profiting
by the knowledge thus oblained, you would soon find a marked
improvement in your lighting, and would be in a position to
judge which make and what cconomy of lamp is the best for
you to purchase.

ELECTRICAL METERS.*
By Ceci DouTse.

AN indispensable adjuact 1o the installation of the electne hight supphed
with current from the nzuns s the clectoic meter to measure the amount of
currcst consumed.  Up 10 the year 1887 there were few, if any, practical
micters o the matket, with the exception of a few continuous current ones
which were for the most part of the Edison chiemical type.  Inthe year 1887
Prof. Fotlws exlubited his heat micter before the American Instiuute of Elec-
wienl Engincers © whiete it caused consideriible comment and receved a
great deal of well deserved admuation  Altiough this meter was not all
that could be desired (for reasnns which we will consider later on), st marked
an inportant era tn the history of cccording meters, and stimulated those
who had been working in this field to such an«extent that ity an exceedingly
short time a great many nieters made their appearance, the majonty of
which were condemned, and to-day there are not more than six of seven
mieters which are used to any extentin thiscountsy or atwoad. Nevertheless,
there are a great vanety of smeters which, alchough they may not be thor-
vughly practical, are very wnteresting indeed, as they thow how the vanous

perties of the clectric current are made use of.  Of these there are the
ollowing —the motor, ch=mical, thetmo, ctock, and several others.  Before
discussing thewr good and bad features, we will consider what points a good
practical meter should

An electnical meter, to be practical and to achieve :iny commercial suc-
cess, should have a dhirect-reuhing dial, should be extremely seasive, so as
10 tegister accutately on an hight as well as a heavy.load, should be free from
Ul complicated mechanism, and where the clement of fiiction ts introsluced,
it should be teduced to a muntmuin, so as not to destroy its accuracy. A
practical meter shoukd not be aftected by atmosphenc changes.

We will now discuss some of the meters which itre in use to-day and see
how muny possess the locegoing points. We will first take those which
come under the head of motor meters. There are only three of these
meters used 1o any cxtent in this country, viz —the Shallenberger Slattery
and [homson meters. They are divided 1ato two classes  thase actu-
ated by indactuive principles and those whose motive powers act direct, and
winch are sinular o chamcter to the electnie motor.  ‘The Shatlen be.
tongs to the former class, and 1s 2 recording ammeter, and while uihly
practical, 1s scarcely afl that could be desired for several reasons, all of
which tend to introduce errors, as we shall see.  The principle upon which
this mcter operates is as folows  The small armature, composed of a soft
won nng. s mounted by means of an aluminum disc, on a shaft, which
actuates a recording dial ;| the atmalure is surrounded 2 number of fiat
copper stanpings niveted together, which form a short circuited secondary
coii of low resistance, and this in turn is sutrounded by two coils of wire
carrying the current 1o be measured. named coils are in series
with the lamp circuit, and which we shail call the pamary, When an al.
ternaung current passes through the primary coil, alternating currents are
induced tn the secondary,  These two hields of force produce @ revolvng
fickd resuluing from the lag of phase of the current between the two coils,
and the armature tends 1o revolve in unison with this revolving ficld,
Mecters, as a class, revolve far more rapedly than ts allowable in practice,
and a resistance, or drag, is introduced to reduce the sszd. 1n this meter
focr air {ans are attached to the lower end of tbe spindle, and have the de-
sired cffect.  This, as 2 said before, s a highly practical meter, for atmos-

shene ch. ages have very Ittle cffect upon 1t and it will stand consigerable
{nocklng around. Howcver, the meter has its weak points, viz —that
there 1s 0o meaas introducad to balance friction such as are found in the
Slattery of Thomsaa meters. and the priaciple involved to produce the
necessary **drag,’ of retardation, tends to introduce ervors, and the resuly
15 that the specd of rotation 1s not 1n exact proportion to the volume of cur
et passing through the meter.  The resistance of the air fans torotation
13 approximately proportional to the square of the spoed, but since the
torque of this meter does not quite teach the sguare {this would indicate
that the iron was approaching saturation), the retarding cffect of the fans
incrcases rather too rapdly, which natmlly has a tendency to cause the
s{m\l of the meter to fall off proportionately on high loads. This meter s
also affecied somewhat by vanation of frequency. ¢ spoed of rotation is
governed by the angle between the planes of the primary and sccond

coils, and attams its maximum speed when the angle 1s 4§ degrees, and will
not run at all if the two planes arce cither paraliel or dicular, Sum.
micg this awter up we find that on a light load it will measure the
hoars, but will 501 correct for the angle of Iag. and again on a heavy load
the speed of the meter has a tendency to be redeced on account of the re.
tarding effect inccasing too rapudly, as the torque of the meter does hiot
quite reach the square. Nevertheless, s meter bas been favornbly o
ccived by station managers genenally, as a thoroughly peactical instrument,

*Paper tead before the Montreal Electric Clob,

and has been found to measure accumtely enougl for all commerciat pure

poses. . .
The Slattery wieter is somewhat sinufar to the Shallenberger, both in
construction and in peinciple of operation,  “Two soft sheet won nngs are
mounted upon a copper drum on a prerpendicular shaft, or spindle, wiuch
Is surrounded by a senies of copper castings, and surmunding this are two
coils of heavy wire which carsy the current to be mensured,  An accessory
coil of fine wire 1 wound upon the main coils, or primasies, and is so pro-
pottioned that the torque resulting from it 18 just sufficient to talance the
drag due to (riction and, therefore, greater accumcy s attained on hght
foads. ‘T'he means introduced in this meter to cause the necessary drag 1S
certienly Ly far the best. A smallnefficient dynamo, in form of a copper
tube, is attached to the lower end of the shaft and is rotated tin 1 magnetic
field. ‘The resstance, of course, 18 directly proportionate to the speed, and
therefore to the torque, betng in fuct the machine reversed. By npp&rng
this dray the only difficulty to contend with is the [nction, which is fully
compensater for by the accessory coil of fine wite,  1lus meter, 1f properly
Fmpomoncd. will give a lnghly accurate result Loth on a light and heavy
oad,  The old slyﬁ: of Slattery meter wats slmost the same as the present
one, except that instead of only having two iron rings on the deum there
were five, and the mode of causing the necessaty duug is somewhat similar
10 that Introduced in the Shallenberger, only the fans were so constructed
1ha; as the speed increased they would close up, thus reducing the exposed
surface.
‘Ihe Thomson mieter is simply a motor without 1ron, and 15 somewhat of
a departure from the rest of alternating ctirrent meters, as it 1s not a current
meter, but a power or watt tieter, and will zecord equally as well on both
alternating and continuous currents,  [ts construction is quile similar to the
ordinary shunt motor, the conditions of ficld and armature being reversed.
‘The man cutrent flows through the field and the armature is in series with
a bigh non-inductive resistance, and is connected across the mains.  There-
fore the meter is not affected by vanation of frequency.  An nccessory coil
of fine wite is introduced in this meter, as in the Slattery, which is so ad-.
justed that its torque is just sufficient to balance friction, and as the arma-
ture is nicely poised the meter will register an exceedingly small current.
Therefore, 1n considering the principles of this incter both friction and the
accessory coil may be neglected.  Rotation is retarded by a copper disc ro-
tating between the poles of permanent nuignets.  The resistance is directly
,wopomcm:d 10 the speed, and therefore to the torque.  This meter proved
1tself so accurate at the recent meter competition in Pans, some wo or
three years ago, that it succeeded in dividing the first prize of 10,000 francs
anid a gold medal with the Aron clock meter, which we shall consider Jateron.
‘The Edison chieaucal meter - —The prnciple upon which this meter oper-
ates 15 electrolysis, and 0 ats onginal form consisted of two copper plates
suspended at she end of a Inlance and dipping nto a solution of sulphate
of copper ; a currentcontinually trversieg the liguid in the same direction
caused one plate to gain and the other to lose in weight, the result being that
after a cerlitin quartity has been deposited on one plate the balance swings
over ; in doing so it reverses the current and registers a unit oa the counting
wechanisin; as the current now {lows 10 the opposite direction the lighter
plate gradually gains in weight, so the balance swings over agawn, and so
the action goes on.  ‘This method of making the chemical nicter register
the quantity of current consumed automatically, although highly ingenious,
was abandoned, as the element of friction was introduced to such an extent
as 10 make the meter unteliable,  The present form of the Edisan chemica
meter bears lutle or no resemblance 10 the former une, except that it de-
pends upon the same pnnoiple for its operation.  Zinc plates anda solution
of zine sulphate are used in this meter, A rtesistance of German silver is
interposed in the lamp arcuit, which shunis only a small proportion of the
current through the meter.  1n the old style of this type the exact amount
1s 2-975th pant of the total current, or practicrily speaking the t 1o00th pant
1 shunted through the ocll, which s placed in this shunt cicuit, and the
rate at which the zinc s deposited on the negative from the posuive, 15 in
direct proportion to the current consumed. “The positive plate is weighed
before heing placed iu the cell with the negative plate, and after the cell has
been in savice for a statmd time it is seplaced by a new one and the old
one returned to the s1ation to he woigherd uver agan to find out how much
the positive plate has lust.  The French metnic system is used in weighing
these plates.  One amp. of current witl deposit 1223 math-grammes of zinc
1 one hour, thercfore it 1s only necessary to multiply the amount the posi-
tive has Jost by 975, and dwide by 1224, which will give the number of am-
peres, but a shorter way of doing this 1s to multiply the loss by a con-
venient constant, which will give you the amount in dollars and cents.
This micter is affected by changes of temperature. and to compensate for
this a coil of very finc wire is inserted n the shunt circust {which is called
the compeasating cuil].  As the resistance of all metal solutions increases
as the temperature falls, and decreases as the temperature rises, and as the
eflect of the temperatute on it coil of fine wire ts exactly the reverse, the
compensating coil is so proportioned that as soon as the resistance of the
ocll increases from a fall in temperature, the resistance of the fine coil of
wire decreases in the same proporon, so that no matter what the state of
the temperature is, the resistance of the shunt circuit is always the same,
Another drawback of this meter is, that the cells are liable 1o freeze in cold
weather, and to overcome the above defect a very ingenious device has
been tntroduced enlled a ** thermostat,” which automatically lights a lamp
if the temperature falls below 27°, and which consists of two thin stnps of
metal—one of bsass and the other of wron—riveted together. The co.
efficient of cx{::msron of these two metals is notthe same ; as brass contracts
quicker than iron it has a tendency to curve or bend the sirip, and in doing
so makes contact and lights the lamp, immediately upon which the sur.
rounding airis heated, and the strip cepands, breaking the circuit.  This
action goes on as long as the termperature is below 32° as the solution
freczes at 27°, and it is always good practice 1o allow g or g° for the safe
working of the thermostat.  The zine plates o through a regular process
before they can be used again.  After being returned to the station and
reweighed, they are ground to a clean surface, amalgamated, dried, scraped
with an engraver's s:raper, and about onc inch of the copper vod and the
top of the plate is painted with asphalt vamish ; it takes a plate from 36 to
48 hours to go through the above process. The size of the platcsin
this meter increase in proportion to the capacity. so that in a 200 It meter
the plates reach a size which is very awkward to handle: it is somewhere
in the ncighborhood of 6bin. long. 3in. wide, and s.16in. 10 thickness.
Take cight such plates, four glass cells which are capable of holding 1}
quarts cach of solution, and one gains an idea of what 1t means to change
a number of these meters, especially if they arc any distance frum the
station. In vicw of the atove facts one wonders how the Edison meter ever
came t0 be used to the extent it was.  The reason is however not far to seek,
for at the time they were placed on the market there was practically no re-
liable meter 10 compete with it for straight curreats, and station wanagers
were only 100 glad to accept anything ia the metering line, as the flat rate
of contract policy which was in vogue was ths ruination of a2 good many
companies. ‘The only point in favor of the Edison chemical mcter is, that
if properly opcrated it will retarn exceedingly accamate results. Forlabora.
tory work they are splendid, but if used to any extent they are extremely
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cxpensive to operate and very cumbersome.  The Intest style of Ldison
cheticul meter {s a decided wuprovement on the old style, but even now
they leave a great deal to be desirml.  “The plates for all size meters are of
umform size—about 142 x §-16.  ‘The German siver shunt, mstead of beng
so proportioned as to shunt the 3-97¢ of the total mnount consumed through
each size of metes (or having the sanie mtio), has 4 different catio for cach
size~that is 1o say, 1fin a 61, mcter the shunt shunts the 1.975 part of the
current consumed through the cell, In a 12ft wmeter the shunat will only
shunt the 1-1950 part through the cell, by making this important change
the plutes and cells are all of one size.  The result 1s reached by muluplving
the loss by a different constant for each size.  The sucerssful operation
of this meter depends upon n good many conditinns.  The water for the
solution must be the purest water obtaunable, it hould be distilled, and
the next Lest thing is melted Sce.  The salts must be chemically pure.
Great care must be taken to get the positive plate in the positive chip,  'lns
is found out by using a picce of paper soaked i potssium 1odide and in
passing a current through it.  1f a brown mark is left 1t 1s the positive, 1if no
mark s left on the paper 1t 15 the negatwve.  Allowance must be made for
oxidation also.

The Aron clock meter, although little known i this country, isused quite
extensively on the other sade, and consists of two distinct clocks—one is of
the onrdinary kind of every day clock which oscillates regularly, and the
other has A permanent magnet at the extrenity of its pendulum, a coil of
wirc in series with the working circuit surrounding it, which carries the air-
cuit to be measured.  The effect of this coil eithier setands or aceelenates the
movement ol the pendulum according to the direction of the current. I
there is no current passtng through the coil the two clocks run it unison,
bLut immehiately oneisretarded oraccelerted the diflerence in speed is regiis.
tered in electneal umits by a differential speed, counting mechamism,  This
meter may be used for registering alternating currents by substituting a coil
of fine wire in place of the magnet.  These clocks have to be wound up
evt_‘(z two weeks, and are found to give very good results.

e Oulton and Edmonston meter is upon the same principle as the
Aron, and consists of two tortion pendulums instead of two grawity pendu.
fums, which are actuated by the twisting of a fine wire; one pendulum
carries permianent magnets, and underneath are two copper rods casrying
the current to be measured § the effect of the cutrent is the same as in the
Aron meter.  The supenority of this meter over the Aron is, that having
tortion pendulums, 1t will run much slower and therefore does not need to
be wound up so often,

The wvery Iatest syle of alternating current meter is due to the ingenuity of
Messrs, Wright and 5. Z, Fermnti, and consisis of two vertical electro
magnets, the pole picces of which are drawan out into peculiar curved horns,
s0 to speak.  Around the horns are wrapped at intervals thin copper hands,
Between the horas or pole picces 1s pliced a light copper wheel attached to
a spindle, to which are attached hight ustea vanes to cause the necessary
drag.  The current passes through the electro magnets and causes lines of
force (o traverse from one horn to anothier.  The passage of these magnetic
lines of force, however, thiough the copper bands, tends to iniduce monien-
tary currents 1n them, and these momentary currents tend to obstruct the
passtgeaf the magnetic lines of foree which do not all traverse the pole-
pieces at its tip by puff out, so to spatk, itt every band of copper, and induce
currents tn the copper wheel which causes it to be repelied and continuously
rotated. The wheel actuates the usual counung gear. Of course this
meter will only register alternating currents.

‘The ¥ -bes meter is based upon the heating effect of the cumrent, there.
fore the mueter can be made without any appreciable selfanduction, and
can be used for both straight and alternating currents. It consists of two
concentrix copper nings bndged across by a number of fine wires.
The current cnters one ring and leaves by the other, passing through all of
the wires in parallel, the resistance oftered by the wire being about 1-100 of
anohm. A number of ur fans are placed over the fine wires inclined at an
angle of 45° to the honzontal.  As soon as the wires become heated by the
passing cursent the surrounding air is heated, so that a continual upward
current of air is maintained duning the whole time that the cument is flow
ing—the strength of the air current varying of course with the extent to
which the wires are heated.  Thie steel pinton supporting the fans 1s geared
into a train of wheels which records the number of revolutions in the usual
manner. It will be readily apparent that since the force which causes the
rotation 1s so fecble, the shghtest friction would be inadmissable, and the
whole of the moving parts must be extremely light and delicate,  Beautfut
as the prinaiples, {tis feared that st would be difficult to developatintoa

ractical meter. Like a great many other meters which have appeared
rons time to time, in theory they work like a charm, but in practice they
fail to come up to expectations.

ELECTRIC MOTORS.

AN ELEMENTARY EXPLANATION AT THE REQUEST OF SEVERAL
OF OUR READERS.

It will probably be more easily understood if we assume to
have a permanent magnet for the fields of our motor, which has
the horseshoe form, and the armature for the present will be a
straight-bar magnet whose polarity we can reverse at will.
These are shown in Fig. 1.  \We know from expeniments with a
horseshoe magnet and a compass that the north pole of the
needic will follow the south pole of the magnet, while the south
pole of the needle will be repelled by the south pole of the mag-
net, and this is our starting point. Starting with our pivoted-bar
magnet (which we will call the armature) in the position shown
we can readily see that the north pole of the armature will be
attracted by the south pole of the magnet, while the other poles
are similarly attracted, and as the similar poles repel, all the
forces act to tum the armature as shown by the arrow.

When the armature has turned so as to lie at right angies to
this position, as shown by the dotted lines, we sec that 1t will
move no further with its polarity s it is in the position to be at-
tracted most strongly, and there are no repelling forces at work.
This gives the shortest path to the lines of magnetic force which
are supposed to flow from the noith pole of the magnets hack to
south pole and so continue, and as the shortest magnetic path is
always the carliest travelled, this is in its strongest position, as
fewer of the lines are scattered in the air. I, now, curarmature
is a permanent magnet, it will remain here and refuse to tum
except with outside force, aud for that reason we must have it so
that we zan make it changeable, and in practice electro-magnets
are used in places where this is necessary.

Considering that we can change the polanty of the armatare
at will, we will now reverse it, and as the momentum has carned
1t shightly past the center, we find that the poles are now repel-
fant and tend to make a half revolution unul they have ther
poles arranged as before, north to south and south to north.
From this we can readily see that of we reverse the polanty of
the armature twice every ievolution, just as 1t passes the center
of the pole piece, we can geta contmuous rotary motion, al-
though 1t will be readily seen in tlus case the power will be far
from uniform, as there are two pomnts of maximum strength and
two of mununum, the former w’ncn the armature 1s just mulway
between the poles as in the first position and the latter waen as
shown by dotted lnes. By making an armature with numerous
poles, as in a coarse-toothed gear, and having each tooth wound
with wire from a battery to form poles, we might get a uniform
pull as there would be part of them at wasunum and part at
minimwn strength all the time.
But we will now abandon ths
idea, and go into the electric
motor as it teally 1s.  We have
used the magnets as then action
15 fannbiar to all, but i every-
day practice we employ a differ-
ent theory and process.

It 15 well known that by wind.
in & soft iron bar with imsulated
wire and passing carrent through
itowe make a magnet much
stronger than any steel or per-
manent magnet, This we call
anelectro magnet, wd by sunply
reversing  the dircction of the
current passing through o we
reverse its polanty, su we have
it under entire control,

We make our field magnets of
soft iron or soft ~tecl, and wind
them as before statedin order to
Ret a very strong magnet, and
for the armature we use soft iwon (formed of thin sheets or disks
of wron separated by paper, called lanminanions), and have our
winding outside of thes. But mstead of relyiy upon the mag-
netism of the core and the attractions of the field as generally
supposed and as our first illustration would show, we merely use
the iron core to help the lines of force across the space between
the pole spaces and to concentrate them stead of having them
scattered in space. It 1s found that a loop of wire having a cur-
rent passing through it will tend to set atself at nght angles to
the lines of magnetic force when placed in their path as stisin
the case of the armature between the pole pieces. It is upon
this law, that the action of motors is based, as the polar anna-
ture s not nearly as efficient in action as the other.

The law is, that any loop of wire carrying a current will set
itself so as to enclouse the preatest number of magnetic haes, and
this is at right anglcs to the lines of force.  The direction which
the loop will take 10 moving to enclose the greatest number of
lines depends upon the dircction of the current through 1t, and
this gives us control of the motor by making it revolve in the
direction we wish, according to the direction we send current
through it.

The different loops on the armature are brought out to separ-
ate copper bars, insulated fram cach other, and altogether form-
ing a cylinder or conunutator, as it is called, on which the
brushes conveying the current rest.  As the segments pass un-
der the brushes the coils connected with them receive current
and tend 10 sct themselves at nght angles as before stated, and
when they have reachied this they pass from under the brushes
and the next coil receives the current and proceeds 1n the same
manner.

Thus, in simple Janguage, is the operation of the electric motor
of to-day, aind it was deemed best to use the magnetic iflustea-
tion at first as most people are famibar with that, but the other
is not so far different from it except m making a more powerful
motor than is possible by depending solely upon the magnetic
attraction of metals.

In another paper we may go nto more detail in this matter,
and give more attention to the regulation of motors and to that
bugbear of the student —counter-electro-mouve force.— Ameri-
can Mechanic.

Fic, 1,

MONTREAL JUNIOR ELECTRIC CLUB.

The Montreal Junior Electric Club, whose meetings have been
discontinued during the summer months, will hold thar first
meeting on Scpt. 3rd wst,, at No. 6 Richmond Avenue, when
arrangements are to be made for thair work dunng the conung
winter. The Club will hold a regular weeting every Monday
evening at S p.m,, until further notice.  Any person wishing to
bLecome a member of this club wmay do so by sending i theis
application to Mr. E. W, Sayer, No. 6 Richmond Ave., Montreal.

EVERY PAST CONVENTION OF THE CANNINAN ELECTRICAL
ASSOCIATION HAS BEEN A NUCCESS.  THE COMING ONE IN
MONTREAM. PROMISES TO RE NO EXCEPTION TO THE RULLE,
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ELEGTRIC RARILWAY DEPARTMENT.

NEW CHIMNEY AT TORONTO RAILWAY COMPANY'S
POWER HOUSE.

We present to our readers herewith an illustration of what is
claimed to be the tallest chimney in Canada, its height being
250 feet, It has recently been completed at the power house of
the Torento Railway Company, under superintendence of Mr.
James Hill, and was commenced during the early part of last
March., Excavattons were made toa depth of 18 feet, at which
point solid rock was struck. The concreie foundation, 4o feet
square, is built on the rack, and was tapered up until it stood 24

CHIMNREY AT TORONTO RAILWAY COMPANY'S POwWER Housk.

feet square at the surface of the ground, where the chimney
proper was begun. For the first_ 50 feet the chimney is square,
the top which 15 18 feet 3 inches in diameter, being capped with
cast iron. The inside diameter is 12 feet. A ladder made of
U-shaped irons 1s provided as a means of ascending, the ends of
the irons being anchored in brick;y{ The smoke from 10,000
horse-power of boilers can easily be carried by this chimney.
An excellent view of the City of Toronto is afforded from its
pinnacle.

THE ALDERMAN'S DREANM.

Tuk alderman dreamed that he was dead and with great fear
and trembling he stood before the pearly gates, and knocked
ever so timidly.

* Come into the ante-room,” said a voice.

The alderman obeyed with the same alacrity he had always
shown when on earth he was called intothe ante-roomto partici-
pate in a star chamber session.  Then he saw animmense pair of
scales and the clerk of the court dressed in white, with a pen
interropation pointed behind his ear.  He trembled, for he re-
alized that his time had come for weighing in, and, as he carried
no weights in his pockets, he might be found wanting.

.‘l‘d\\’hcrc do you come from ?” thundered a voice, now no longer
mild.

“From London, Ontatio,” replied the quaking alderman, as
he thanked his lucky star that it was not Hamilton, for in that
case he would not have stood any show at all.

“\What was your course on the clectric railway question ?”

The aldetman’s conscience sinote him, yet he managed to re-
ply, “I wanted cheap fares.”

“lsthatall2”

Was that all! The alderman was going to laugh outright,
but he remembered whete he was.  *“ No,” he replied. “ 1 want-
ed a percentage.”

The clerk’s pen was working like lightning. “What else 27

“ Mileage,” answered the alderman, unabashed and beginning
to feel at home.

The man with the pen was looking black and putting down
marks equally sambre.  “What else do yau want, pray?® He
Was Sarcastic now.

“The company to supply the paving material”

“Go on.”

“ And 1o supply all labor.”

‘(\’cs"!

“ And pave or repave whenever the city said so.”

“ Anything elsc.”

“Well yes. I wanted the hine to run pastsatne promising real
estate that ] owned. Of course it meant crossing several rail-

road tracks, but then you knoew it would have increased the
value of my property.”

“ Nothing else, 1 suppose " asked the white.tobed scribe as
hie prepared to east up accounts.

“Hold on,” cried the alderman, as his bosom swelled with
conscious pride, “we wanted the company to employ only home
labor, and watk their men only ten hours a day.”

“Did you do that because of your love for the warking men,
or for votes ?®

The alderman was candid. He knew it was a not time for
levity., " Votes,” he replied as he hung his head.

“Look here, aldenman,” spoke up the book-keeper, ‘you
want neither heaven nor earth.  First elevator tc the lelt going
down. Next!”

And the alderman woke to find the council in fuil session.—
London, Ont., Advertiser.

RAIL WELDING.

EVERY street railway man, says the Street Railway Gazette,
will fee! an interest i the experiments now being tried in elec-
trical rail welding. Aside from the supposed advantages which
it will give 1s against clectrolysis, it will have inherent advan-
tages of no mean import.  Could we bave a continuous rail the
item charyed to depreciation on the books of the company would
certainly be divided by half. The comfort of the passengers
would be increased twofold, and the traffic would on this account
be largely increased.  Greater speeds would be possible with
the same factor of safety and a lower factor of expense. The
first company to realize all these bencfits to their fullest extent
will undoubtedly be the Nassau Street Railway Company of
South Brooklyn, whose operations in the rail welding line were
illustrated and described in a recent issue of the Gazette, It is
contemplated to weld something over 30 miles of track—all in
Kings County, and over the whole of which one may ride for 2
single fare.  The Nassau Company evidently means business,
as 1t is spaning no expense to mnake their roadbed the best that
can be made. Amony other extraordinary expenses that they
are putting themselves to 1s the rail welding, which we under-
stand costs them $3 per weld for the welding alone, Now,at $3
per weld the extra expense for this alone will anount to over
$10,000 per mile.  However, if the welded rail proves a success
this will be money well invested, and will pay for itself over and
over again in a few years in the lessened wear and tear of rolling
stock and track.

SPARKS. .

1t is estimated that the Winnipeg Electric Street Railway carried 393.000
passengers duting Exhibition week.

The employees of the Montreal Street Railway Company held their annual
picnit':) at Sobmer Patk on Thursday and Friday, the 2g9th and 30th of last
ntonth,

Mr. Wm, Hossack has been elected president of the Quebec Street Rail.
way in placeof the late Mr, St, Michel, and Mr, Gaspard Lemoine succeeds
Mr. Hossack as vice-president,

The Montreal Street Railway Company have recently placed on their
lines special smoking cars for the accommodation of smokers. They are
said to be well patronized and appreciated,

It is reported that the Canadian Pacific Railway proposes to use elec-
tncity for moving its trains over the Rocky Mountain division of the line.
The method is to be tried first at Kicking Horse Pass.

The City and Suburban Street Railway Co. has agrerd to accept & bonus
of $5.000 from the Town Council of Weston, Ont., for the extension of
their line frnm Toronto Junction 1o that town, A by-law will be submitted
10 the mtepayers at an early date authorizing the Council to grant the bonus,

The City Council of Guelph, Ont., bas granted a 30 years' franchise to
Mr. George Sleeman for the construction of an electnic railway along the
strects of that city. The necessary legislation vill be obtained as soon as
possible, and work will be commenced carly nextspnng. 1t is probable
that the line may be extended to connect with the Galt and Preston electric
railway.

The Belt Line Railway Company, of Montreal, are making preparations
to procecd with their projected line, The route for the eastem section of the
island isalready surveyed, which will be the first to be constructed. Theline
will start at Hochelaga, follow the shores of the istand 0" Sault au Recollet,
and then make a cut across the island to the C. P, R. tracks at Hochelaga,
The elevated railway through the city will be built the last of all, .

1t has been reported duting the past month that the Grand Trunk belt
lis ¢ around the city of Toronto would shortly be converted into an electric
roard, and that armngements were being made for the change. 1t is learned
from Mr. Edmund Wragge, the local manager, that the company has been
considering the question but no decision has as yet been artived at, owing
to the great di&mﬂly in adopting the clectric system on account of the
numerous trins between the Union Station and the Doa.

The Toronto Railway Company have lately put in operation three electric
strect sprinklers, consisting of tanks holding {rom 2,800 to 3.000 gallons of
water, and which will sprinkle without refilling, about ten miiles of track,
Only one track is sprinkied at a time; thus the sprinkler does not require
to be shut off when passing a ear on the opposite track.  The city suprylies
water to the sprinklers free of charge. ¢ tanks are flled in “dvout Gve
minutes time, from large hydrants specially placed for the rpurpose at the
ends of the street railway lines, The width of roadway siprinkled is about
16 and one half feet.  Esghty miles of track per day  2re sprinkled ; cach
route being sprinkled four times per day.
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TRADE NOTES.

‘The London Machine Tool Company recently matde o tenaon fly-wheel
for the new water works pumps at Springhank.

Messes, W, Kennedy & Sons, of Owen Sound, have shipped 10,000
worth of maclinety and casuings for the lock-gates at Sault Ste. Marie.

We leara that it is the intestion of a well-known Amcrican company to
e<tablish in Canada, shortly, a factory for the manufacture of accumulators,

The Canadian General Electtic Co. have secently received from the
‘Toronto Railway Co. a contract for 1,200 b, p. generator, The machine
will weigh ulwout go tans,

‘The Bertram Engine Works Compxny have recently erected in the power
houw of the Toronto Radway Company o large engine of 1,000 horse
power, valucd at $325.000.

‘The catensive manufactory of the Sicmens-Hatske Co., at Chicago, was
burned during the past month, ‘The company have sccured other prensises
and will as soon a3 passible resume business on a larger scale than before,

Measrs. John Starr, Son & Co., of Halifax, Nova Scotin, have issuetl a
new catalogue ol convement size giving illustrations and full pasticulars of
their ** Umique ™ telephones, accompanict by a number of testimonial letters
from nusers of these instruments.

In the last oumber of the EvrcTricat. NkWs the statenient was made
that the town of Carleton Place hiad withdmwn its offer of a bonus of
$20,000 to Messrs, ‘1. W, Ness & Co., of Monteeal, It has since heen
fearncd that Messrs. Ness & Co., in view of the financial difficulties which
they have recently encountered, requested the town authorities not to sub-
mit the honus by-law 1o a vote of the ratepayers at present.

An Otitawa paper describes as o ** poem in car architecture™ o new car
just completerd by the Ottawa Car Co. for the Toronto and Scarboro Elec-
tnic Railway. 1t is of novel design, painted in enamel white with peacock
feathers (¢ the corners and gold stars for a border line on the panels, The
monogram T. & 8. K. is worked upon each vestibule.  The interior is of
clegant finish and the name of the car ** Lalla Rookh ** s significant of its
beauty ats a whole,

As will e seen by reference to our advertising columns, a new electric
concern has heen started at 146 York Street, ‘Toronto, trading under the
namc of ‘The Jones & Moore Electnie Co.  ‘They purpose earrying & com-
plete line of electric supplies and machinery, including dynamiot, motors,
transformers, cte.  Particular attention will be pald to the reprinng of all
kinds of electnic appamatus, and all work will be in charge of competent and
expenenced men. ‘The company have secured the agency for McDonough's
clectric damiper and pressure regulator for steam boilers, soincthing entircly
new in this ling, and they have letters trom recent purchasers stating that a
saving of from 9 to 14 per cent. has been cffected in their fuel bill, in
addition to mamtaining A steady and uniform pressure, so desimble to all
steam users ana especiatly clectric plants. . The memhers of this firm have
Bad several years expwenence in the clectric husiness, and we auticipate a
prasperous futare for the company under thar management.

1t is currently reported that Mr, Thomas S. Bell, civil and hydraulic engi-
neet, has been engaged by local eapitalists of Haaulton, Ont., to report on
the possibility of utilizing the water power at Cheduke Falls for electric
lighting purposcs,

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUPACTURKR AKD HAS POR L, ALK KVERY IKSCKIFTION OF
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SPARKS.

The Valley Telephone Co. have decnled to ex
tendd their line to Digby, N, S,

A new telephone hne has been put in operation
Between Brockville and Athens, Ont,

‘The Crossen Car Mfy, Co., of Cobourg, Ont.,
are bunlding new wotk shops, it 2 cost of about
$20,000.

‘The ratepayers of Bracebwidge, Ont,, have ear-
tied a1 by-law authonizing the Council to purchase
an clectric hight plant.

‘The Light tleat and Power Co., of Newmarket,
Ont., ure saidl to contemplate the purchise of an
incandescent tighting plant.

‘The contract with the Hamilton Light and
Power Company for lighting the streets by clece
tricity has been renewed for another year.

‘The 1own councit of Newmaiket, Ont., is ask-
ing for tenders for clectric street ghting for a
term of five yeats, 2t are or 100 incandescent
lights e required,

The annual general wecting of sharctiolders
of thie Great North Westzrn el graph Company
will be held at the compziny’s offices i ‘Toronto
on Wednesday, the 261h inst.

The Buckingham, Que., council, with oncdis-
senting member, has decided to submiy a by-law
to the ratepayers to mise the necessary maney
to purchase an electric light plant.

‘The electric light plant at Port Arthur, Out.,
ownet by the Port Arthur, Water, Light and
ower Co. was destroyed by fire a fortnight ago.
Steps have been tken to install 2 new plant,

The Canadian General Electric Company have
securet) 2 contract to Surnish the ‘Toronto Railway
Company with a 1,400 h. p. clectric power gener-
ator.  This will be & mammoth macline, and
{will weigh not le<s than go tons.

Theeleetric raiway between St, Stephen, N. B,
and Calais, M., is neaning completion. ‘The wires
have bLeen strung and the greater part of the
track is lard.  When completed the promoters
clum it will be one of tite best equippedt roads in
Canada.

At Haute Rieve, on Saturday, August asth,
was held the 16th annual Rhode ?slnnd clam din-
ner tendered to the electrical frateenity by the
Amcrican Electncal Works.  As un former occa-
sions there was a large atiendance and much
enjinyment,

At the annual mecting of the New Brunswick
Electric Telegraph Company held at Rothesay,
N. B., recently, the following directors were
clected : C, W. Weldon, president 3 D. . Daw-
son, secretary ; T. J. Almon, J. J: Tucker and
D. M. Sutherland.

The Vancouver and Westminster Tramway
Company is being oftered for sale by tender by the
Montreal Safe Deposit Company.  Their lines
extend throughout the City of New Westmunster,
B, C.. and between thatcity and the city of Van.
couver. The date limit is the 24th of November,

“The council of the viilage of Hintonburg, Ont,,
wil; shortly submit a proposition to the Ottawa
Raitway Company for the extension of their line
to the village,  As the right of way 1syet to be
secured and the question must also be voted on
by the ratepayers,it is not probable, should an
agreément be reached, that the work of construc-
tion will be commenced this ycar.,

A company has been {ormed at Rat Portage,
Ont,, to develop the Assiniboine water power at
that place for manufacturing and electrical pur.

The scheme is well advanced, and an
ofter to furnish the city of Winnipeg with 5,000
horse-power will be subniitted to the council atan
carly meeting. The clectric power will be trans.
mitted to the city by a heavily insulated wire.
The distance is about 150 tiles,

Messrs. W, R. Brock, president; F. A, Nich.
olls, general manager; George A. Cox, R, Jafiray,
H. P. Dwight and HngLRyan.o( Toronto, com.
posing the Board of Ditectors of the Canadian

eneral Electric Company recently snade a visit
of inspection to the coinpany’s works at London,
They were shown over the premiscs by the local
manager, Mr. C. B. Hunt, and expressed them.
sdv;ss. as well pleased with the appearar:ce of the
Wor]

‘T'he Canadian General Electric Company ar2
reported 1o have issucd o wiit to recover paymient
for an arc and incandescent lighting plant sold
a yeur or twu agy to A syadicate of citizens of
Port Dover, It s said to be the intentton of the
owners of the plant when the case reaches the
couirts, to set up as their defence that they were
induced to purchase the plant on representations
made to thewm by the sales agent that o certain
swater powet situtesd about two miles frons the
village conld be utthired to operute the plantat o
trtling expense for power.  Subsequently the pur-
chasers employed experts to examine the water
power and they have reported that it isinsuf.
ficient for the purpose.  “The case will probably
turn-upon whether any guarantee was given in
writing to the puechasers that the water power in
question was available and wdequate to uperte
the plant.  In theabsence of such a guarantee
the objection to making payment islikely to beset
aside.

POSITION WANTED.

A firstclass Arnatere Winder and Repairer, with
experience of 9 years, isopen for a permanent situation
good steady nuan; best of refervnces.  Address ** J. M.
118 Sydenham Street, Londun, Ont.

SITUATION WANTED,

As Machinist or Engineer; can produce good
references ; strictly temporate. Addiess

*“D. D.**
3 Disielt Place, Delorimier Ave, , Montreal.

ENGGEERING 5+ MAIL

TAUGHT
I 1) SO

s == SUBJBCTS ——:
. Plane and Solid Geomctry} No.:
1]. Mechanical Drawing Drawing Coure.
No. 2

V. Geometsry Mathematical Course.
V1. Trigonometry
V‘l,”" gt:tmna‘g'd the xngine} . . Nos
1<, Rlectricity Enginecting Course.
SrND vor CIRCULAR TO
CANADIAN SCHOOL 0F ENGINEERING

Capada Life Building, TORONTO, ONT.

Ifyonwantto . . . . .

SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufae-
turers

ANYWHERE

in Canada, you can reach them
through the

GANADIAN HARDWARE MERCHANY
J. B. MCLEAN CO,, Ltp.

PUDLISHRRS
10 FRONT ST. E. -

TORONTO.

FIRSTBROOK BROS.
King 8% Eaat, - TORONTO,

MANUFPACTURRRS OF
TOPPINSG,
siDB-BLOGKS
s GROSS-ARMS,

WRITK FOR PARTICULARS.

TENDHRS FOR

ELECTRIC AND GAS LIGHTING

Notice is herely given that the time for seceiving
tenders for electric amd gas lighting and electric Tight
plant for the City of Toruute has been extended from
the st of Septesiber to the I?Ih of Scptemlnr ucxt, of
whith all perons interested are 1cquested 10 take
notive.

W, T, STEWART,
Chairman Committee un Fire and Light,
‘Foronto, August asth, 1894,

_ TENDERS WANTED

Tenders will be received b
SATURDAY THE 1yte O
for furnishing

ELECTRIC LIGHT

foz the Town of Orangeville for a term of thrce or five
years. The contract with the present company eapises
on the 2tst of Octolwer, 1894, ‘-‘unhcr inforsuation can
be obtained from the undenigned, alw specifications
and form of tender,

The lowest or any tender not necesarily aceeg tedl.

JAMES MORRISON,
Chairman Street Lighting Committee.
Ornangeville, August 31st, 1894,

the underignal untit
SEPTEMBER, 1854,

THE MANUFACTURING PLANT AND
STOCK, ETC.,

—OF THH —

RELIANGE ELEGTRIC MEG. CO.

(LIMITBD)

FORSALE BY TENDER

Tenders will be teceived by the undersigned untit
MONDAY, SEPTEMUER o131, at 12 o'olock noun,
for the mrc‘\:\sc of the manufacturing plant and <ock
and real estate of the estate of the Reliance Electric
Mfg. Co., Lud, Waterford, Ont., and conasting of the
following, as per inventory t~

STOCK AND MACHINERY—

Stock in foutidry.cieeiiaiian. .. $ 1,503.8
Stack in Llacksmith <hop..... .. . 3«;'7‘.4:
General electrical supplies. 4:574-3%
Electrical apparatus in course of
construction, and wirc......... 10,348,717
Sinck in warehouse and in bond... 680,60
Office fixtures and furniture........ 613.90
Stock in machine shop 3.040.93
8tock of coal, woud, et¢.. ... 126.00
Machinery.. cveeevveieer cioen o 50420
$26,763.60

REAL ESTATE~

Two-story brick factory and 3%
acres land....

Totaleeeeeiienieninen o $34.763.600
TERMS—326 per cent, cosh, ard talance can e ar-
ranged with the Awignee.
For particulare agply to C. S, ScovT, 28
South, Hamilton,

T ames St
nt., or on the premises, Wazerfond,

nt.
The highest or any tender not necesarily accepad,
C. 8. S T,
Aignee.

VOULCANIZED FIBRE (0, =s=asrism=sasz.

SOLE MANUFACTURERS OF

HARD YULGANIZED 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.
OFACE: 14 DEey ST1., NEW YORK,

Factory : WILMINGTON, DEL.
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Ny cosponbece et Mol o i 2 ¥ e S iy & Sy Bomeren Nows, | G e,

Alternating and Continuous Current
O

Dynamos - Motors

.. AND ...

Transformers
GORPLETE INSTALLATIONS FOR L-IGHT OR POWER TRANSMISSION

Get our prices, and hear what we have to sty
before purchasing ehewhere,

F. R SRR &G0 - GONIGOOK, QUE

MACHINE Stee) Rim Pulleys are practically
MOULDED unbreakable, are lighter and easieron
STEEL RIM shaft, and cost same as cast pulieys.
B s st s et ano GRIP e
_———

ANY STYLE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.
_w
RING OILING AND RESERVOIR OIL BEARINGS. STANDS
| FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
. PATTERNS FOR ELECTRIO WORK., OUR SPECIAL
. FACILITIES SECURE YOU LOW PRICES
—_—r o e O WE EE = W AND PROMPT SHIPMZNT.

( BRANTFg::ioA' WATE RO usS

THE EXACT ARG LAMP

NON-MAGNETIC
«e . FOR...
Direct-Incandescent or Alternating Circuits.
IT IS WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES.

. Do NoT FalL TO SEE THESE LAMPS BURNING ...
< IN THE =

“GURNEY BUILDING,”
Toronto EKxhibition

The Gurney-Tilden Co.', Lid. T"E EXACT ARC LAMP CO0. of cANADA

Kole Manefactuters
under the W. E, lrish Patents. John St. North, HAMILTON, ONT.

For indoor highting. CORRESPONDENCE SOLICITeD. For strect hghlmg.

I

LERR

e

lu

LY I"

Pionso montlc;n the CANADIAN ELECTRICAL NEWS wher corresponding with Advertizers
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TromAas AHEARN, WARRLN Y SOPIR

Contracting Electrical Engineers
oY e S

AHEARN & SOPER

OTT A WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Westincrouse Ereerric & Mre. Go.

Slow Speed Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators | and Motors

Electric Railway Equipments Complete. Transformers.

- Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.

Ahearn Electric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

NOTIGE The Westinghouse Alternator is the only Alternator

of its type in which the Armature Coils are removable
and may be kept in stock. Coils are lathe wound, thereby securing
the highest insulation. ~ All armatures are iron clad.

FOR ESTIMATLS AND FURTIER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA

Pleaso mentlon the CANADIAN ELECTRICAL NEWS when corresponding with Advertisg»s
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EI.EGTRIBITY

. "
HORIZONTAL TVIE

Little Giant Turbines

WATER WHFELS FOR ALL FURPOSKS

HORIZONTAL OR VERTICAL

Water Wheel Governors, Machine Dressed Gears,

Pulleys, Shafting, Hangers, Etc.
Welte for Catalugue and Gear Lista.

J. G. WILSON & Go., GLENORA, Ont.

FREE APPARATUS

Drovas Awarbre.  Cousses in other tricles, all
imlunlmg thorough instruction in Mathematice and
-x‘nu\ Send for FREE Circular sating subject you
to -ugg to The Correspondence 8chool of In-
aunml cnces, Scranton, Pa

THE GAI.VANIB BATTEHY WOBKS

Head Office:
LONDON.

JAMES LAUT,

MANAGER.

J. H. KILLEY, Consulting Engineer,
Subscrnibed Capital, $200,000.

[HE SIHIM BOILER & PLATE GLASS. INSURANCE GOMPHNY

CA. ADA

The unexpeted gen.
erally happens,  Don't
trust 1o Juck, 1t pays
to know that you are
right. Have your boiler
inspected and insused.
Our jwlicy cusers the
lives of men in charge
of boiler, without any
additional charge.

JOHN FAIRGRIEVE, Chief Inspector.
Full Government Deposit.

145s WELLINGTON ST. W, TORONTO

& SECOND-HAND =«

ENGINES

IN GOOD CONDITION,
FOR SALE LOW

50 H.P. Corliss

650 ** Automatic Ball (American)
60 * " Leonard-Ball

50 * i Armington & Sims
26 ¢ o Westinghouse

— REPLACED RY ——

ROBB-ARMSTRONG ENGINES
. aon

ROBB ENCINEERING CO., Lro.

Amherst, - Nova Scotia.

ELECTRIC
WATERWHEEL
COVERNOR

PATENTED.

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

Write for patticulars.

WM. KENNEDY
& SONS

Owen Sound, Ont,

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, -
MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

ONTARIO.

ARMINGTON & Stus' HicH Srsrd ENGINE ror ELECTRIC LIGHT PLANT, ETC.

NOTICE.
The Canadian Locomotive & Engine Co., Liited, of Kingston, Ontario, have the exclusive license
for building our Improved Patent High Specd Engine for the Dominion of Canada, and are fur-
nished by us with drawings of our latest improvements.

ProviDuNCE, R. 1., Nov. 18th, 183¢. {Signed) ARMINGTON & SIMS.

THE
HAZLETON
BOILER.

The
Handiest,
Safest,

and

~TGYOLE™ CAS ENGINE

IMPULSE EVERY RE\’OLU‘{IO%I withoat

a separate pump. NO

Descriptive Catalogues of the above on application,

Dlease mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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—) THE =

PAGKARD - TRANSFORMER

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

((9z1s 3¢) on1d Asnd

NO SHOGRT CIRCUITS ® NO BURN OUTS

HIGHEST EFFICIENCY
PERFECT INSULATION
SPLENDID REGULATION
- S »

Your trial order is solicited, and if any Packard Transformer fails to give ENTIRE

satisfaction, we will allow full credit.

TEE - PACKARD : LAMP : CO.

Pleass mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertizars
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(} W. HENDERSON _ Hanfacturer ant Sortiacte_FL EGTRICAL SUPPLIES

L ESTIMATES FURNISHED FOR ., ..,

LIGHT MACHIN ERY AND COMMULATORS,

)
APPARAMIUS AND MACHINLERY. (CORNER JURORS)
ELFCIRIC AND Gas FIXIURLS

Wiring and Installing Complete Electric Plants
ELECTRICAL APPARATUS OF ALL KINDS REpaanri i,
Ertciric Fax .\;mm;s. ' . . . NI OVTREAL

EXPERIMENTAL APPARATIUS, MODELS, PATIERNS,
l 44 Bleury Street . ... ...
STORAGE BATTERIES, DOCTORS AND DENTISIS FIECIRICAL
(<)
SOMOFES FANCY AND MINIVIURE INCANDESCENT LAMPs
STEAM PIPE Ao BOILER GOVERINGS

Asbhestos Goods ‘Steam Paclings
el © Cotton Waste Gashets, e, L.
LLARGEST. AND BEST ASSURTMENT IN CANADA,
Ganadlan Mlneral Wool (30., LTd - 122 Bay Street, TORONTO.
Moasiamar A LEWIS SKALFL, s Yoxs Loy Boaroi, Telephone 2376.
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

Ao WITLLLAMNS, General fqgent, TORONTO, ONT.

It is no longer necessary to impori Carbon Points.

THE PETERBOROUGH CARBON AND PORGELAIN GO.

.« .. can furnish them cqual 10 my ln the world, as they are .
MANUEACTURERS OF

Carbon Points for au systems of arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELECTRIGAL AND HARDWARE LINES.

TANNED

- TQEONTO__— THE J. G. MCLAREN BELTING CO. moNTREAL

Leleys

THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

s 2 IS NOW RBUILT IN CANADA :
Suitable for all purposgs—.\llll.s. Electric Lighting and le\\a)s. Heating, Etc
Owver 1,000,000 Horse Power in use

Send for our book, STEAM —Frce on application, «-ow Full information and Estimates furnished

Head Opjice s 245 BOARD OF TRADE BUILDING, MONTREAL.

E. G. FRENGH., : General Agent for Ganada

BRANGH OFFICE : DESERONTO.



