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W. A. JOHNSON ELECTRIC CO., Toronto

Slow-Speed Altematmg Current Generators for Light and Power.
Multipolar Direct Current Generators and Motors, § to 1,500 h.p.
Walker Spring Mounted Railway Motors, 25, 30, 50 and 300 h.p.
Manhattan AI‘C Lamps —one e Bunp across 9o o 100 volt cireuit buros, 200 hours

with one pair of solid cirbons, saving over other are Lunps $6 to $12 per ammam. . .

Saves its first cost per annum when replacing Incandescent Lamps

WAGNER TRANSFORMERS < -- ELECTRIC SUPPLIES - -

g WE ARE MANUFACTURERS—NOT AGENTS !

Prices Right—Apparatus the Best

Our Arc Lamps

SOLD ON APPROVAL, and jruarantecd the Best on the Market
Most Efficient and Durable, or NO SALE

Arc Lighting . ..

VNN For Incandescent, Power, Street Railway and Are Systems,
our Specialty

$ The Thomson Electric Co. warercoro, onr.

THE ROYAL BLEGTRIG GO.

MONTREAL, QUE. Western Ofoicz, TQRONTO, ONT.

“SKO6” Two-Phase Alternators

Incandescent Light, Arc Light and Power from the same Dynamo and Circuit

“SKC” 30 KILOWATT TWO-PHASE GENERATOR
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E. GARL BREITHAUPT

CONBULTBING

Elecmcal Engineer

A8sOC, MEM, AM. INST. E, E.
Klectric Lightin
nd.cmlclvug Wo‘rk 0 BER”“. 0“-

DAVID A. STARR

Eleotrical Engineer
ana Contractor
SrRCIAL PURCIBASING AGENT FOR

Central Stntion Plants and Supplies

Arnature windings for all systems
and general dynamo repaies . o

" 0fos, 43t Board of Trade Bullding, MONTREAL

FIRE PROOF

ROOFING

TRATEL CATAL Y b AR

METALL[C ROOFING (o

VoA AR TORONTO

G. Bo w.' —_—e

SPECIALTIES 3
_Leclanche Cells
Annunciators
Patent Electric Gongs
Bronze Pushes

THE GALYANIC BATTERY WORKS

145 Wellington 8t. West, TORONTO,

STEAM USERS

Desiving the services of COIPRIBRNI' EN-
GINFEERS of any class, can obisin
sober, intelligent and reliable
wen, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

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

If you want to

SELL
ANYTHING

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

ANYWHERE

in Canada, you can roach them
through the

Cananian Haroware MERCHANT
J. B. MCLEAN CO,, L7p.

TUMLIINKRS

10 FxoNT ST. £ .

3 e o L]

TORONTO.

Buoxxx F. Pritvirs, President. Joun Carmort, Sec, and Treas.

EHG[NE F PHLLPS ELFOTRGAL WORKS

X N

MANUFACTUKENRS OF

; / - ELEGTRIC LIGHT WIRE,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,
- TELEPHONE AND INCANDESCENT CORDS.
FARADAY CGABLES
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

New York Uffice: 10 Cortiandt 8teert, Mon 1 rea| Ganada .

Providence R. 1.: American Electrical Works.

W ANTE DYNAMOS AND MOTORS TO REPAIR

{ 211 sizes and
Armatures Rewound & &'%""a etine s speciary.
Save Agent’s Commission by -cndmg direct to

Rlectyic Supplirnof all kinds, @ Estimstes cheerpully given.
Geo. E. Matthews, Manager. ELEGTRIG REPAIR & GONTRRGTING GO.

Late of the Royal Electric Co. 823 Lagauchetiere 8t., MONTREAL.

CONSBULTING ENGINKLRS

ﬁ%&ﬁ??a‘é‘éi’%ﬁ‘s"“" Heao OFrice TORONTO

The New Line of....

“NEW AMERICAN” TURBINES

.. 116305 the List

OR Power. .. Economy of Regulation
Best Part Gate Results
e Steadiness of Motion
Ease of Regulation
® Freedom from Trouble of Any Kind
o and is WITHOUT a RIvAL for Electrical Purposes

WUR!LS SOLD IN 1895 WHIC!I ARE
DEVKLOPINO OVER 11,000 H.P.

Wm. Kennedy & Sons

s QWEN SOUND ONT.

High Class Geariny,
Shafting, &c., to correspond
with Water \Vheels.

Please mention the CANADIAN ELECTRICAL NEWS when ocorresponcing with Advertisers
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VOLCANIZED FIBRE (0, sexsscomicco ore
s HIRD YULCANIZED FIBRE

In Shects, 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.

Factoru: WILMINGTON, DXL, OFFIGE: 14 Dty ST., NEW YORK.
70. ..

CENTRAL STATION MEN

B B B )

Read the following extracts from a letter received from a client : ————=e

“When contemplating purchase of additional machinery, we considered the advisability of retaining an
Independent Engincer to advise us,  We had already obtained prices from several manufacturing companies, that
we considered reasonable, therefore it was with some hesitation that we decided to retain you, and are pleased to
state that the result has proved the wisdom of doing so.  After having received tenders according to vour specifi-
cations we found we were in a better position to select the most suitable machinery, and also that on comparing
with former offers we had saved more than the amount of your fees.  We are of opinion, from this experience,
that it is far wiser and more economical to employ a Consulting Engincer. Yours truly,

——— ELECcTRIC Co.

GEO. WHITE FRASER,

MEM. AM. INST, ELEC. ENG.
The original of the above may be seen at my office.

Consulting Electrical Engineer.
(8 Imperial Loan Bullding, TORONTO

% ’ ) Q_k 300C.1% El\cl(.yux Mosut,
g c

burning at 2.6 watts per

Coltyy cotnumes ... 780 walls,

This Lunp is equal o 183 16

Coan lamps, which, busning at

.6 watts per €. 1 efficiency,

° o 3 ! o

will consume., ... 1080 watls,
A saving cach hour of

...... e eve 300 wWatt hours.
Or, at 15 cts. per 1,000 watts,

asaving of........ 44 cts,
Ifthe lamps average 4 hours

use daily, it mweany a saving

in cutrent every month of

.................... $3.40.

As . Packard Mot Lamye

burned under these conditions
will have an average life of
about five months, this means
a saviny of $27.00 in currcat
before the tamp has 1o be re-
newed 3 and last bul not least,
PACKARD  MoGULs  cost less
than the same capacity in 16
. Lamps.,

The saving in current over
Low Candle Power Lamps will
more than pay for rencwals.

MANUPACIURERS .., »

 amps, Transtormrs and' & ACKARD ELECTRIG €0., LTo.

Elgctrical Supplies <~ St. Catharines, Ont.

Please mantion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



i CANADIAN ELECTRICAL NEWS February, 1896

" .1 Kay Electric Mfg. Co.

266 James St. N, HAMILTON, ONT.,

———— et e

We are prepared to furnish

Dynamneor of any capacity for any voltage elther
compound or shunt wound.

Motors feom 1-8 to 40 h, p., either serien or com- -
pound wound.

Elevator Motors of all sizeas,

Alternating Dynamios from 300 (o 1000 lights,

Transformeras of any capuacity from & to 125 Lighta,

Electro-plating Dynamos, any capacity.

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

Of from 1 to 600 Brake
Horse Power, for Electrical
Industrial and other pure
poses *

MANUFACTURED BY
¥ Friep, Krorr Grusunwerk, Magdeburg, Germany.

. JAS. W. PYKE & CO0., Montreal, Qus, "iiacyes or e

am Vg - Particulars on Apprlication

STEAM PUMPS

DUPE;ENXG—LE FOI‘ All DUtl@S

TRIPLEX —Seer

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

W— — ——SOLE AGENTS FOR PROVINGE OF QUEBECG
FINE - - ¢ (@)
T .

= Qtrast Cars

....OUR SPECIALTY...

1

We also manufacture Horse and Tratl Cars
of every description.

PAGGERSON & CORBIN . ... .. ... . ST GATHARINES, ONT

Electrical Supplies

%ﬁ Lamps, Wires, Cords, Switches, i/
7 ] . . and Fittings generally. . ‘1\‘

Get our prices before ( 5\' Repairs made quickly. .
buying . . . . \\// and at reasonable prices.

-

TR ELEREAL WA v

ST
Y et CamRdeeT BB,
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MR. E. E. CARY.

Tug annexation of the United States to Canada is
proceeding satisfactorily.  Our latest conquest in this
direction is the capture of Mr. E. E, Cary, the newly
appointed manager of the Packard Electrie Co., of St.
Catharines, whose portru'it we have pleasure in being
able to present to the readers of The Eukctrican NEws,

Mr. Cary's home since infancy has been in New York
City, although he has not resided there continuously.,
He graduated from the Polytechnic, of Brooklyn, N. Y.,
in 1884. During 1883-4 and part of 1883 he was public
and private assistant in clectrical work to Prof. Robt.
Spice, of Brooklyn, N. Y. In
1885 he cntered the Iaboratory
as assistant in  eclectricity and
chemistry to Prof. Weston, then
connected with the old U.S. Elec-
tric Light Co., of Newark, N. J.
In this position he remained three
years, devoting much time to the
development of incandescent
lamps, then inits carly infancy
as i commercial product. He
then accepted an opening with the
Westinghouse  Electrical  Mfy.
Co., of Pittsburg, where he re-
mained for two years and a half.
While with the Westinghouse
Company he was associated for a
year with the Russian physicist
Dr. Lodyquin in special filament
investigation, having to do with
high cfficiency lamps. He then
joined the forces of the Sawyer-

Mann Electrical Co., and did
special experimental and practicalwork on 110ovolt lamps.

For the past four years he has been connected with
the Beacon Vacuum Pump & Electrical Co., of Boston,
as superintendent, and latterly as business manager.
In December last he joined the Packard Electric Co.,
Ltd., as general manager. The most of his work in
the States has been intimately associated with the de-
velopment of the incandescent lamp.

Mr. Cary is the author of a number of inventions,
having to do with the mechanical and scientific produ-
tion of the incandescent lamp, and was one of the in-
ventors of the N. and C. Stopper lamp, which, though
ultimately not proving a commercial success, owing to
its being pushed on the market too soon, involved new
principles which some day may be most valuable. It is
protected by over 20 patents, issued in the U. S,

It will thus be scen that Mr. Cary is well quali-
fied for the position he now occupies, and the Dackard
Company are to be congratulated upon having obtained
the benefit of his expericnce and services.

ELECTRIC LIGHT AMALGAMATION IN
TORONTO.

T negotiations which have been in progress for
some time past with the object of ceffecting a closer
business relationship between the Toronto  Electric
Light Co. and the Incandescent Light Co., of Toronto,
are understood to have resulted in an amalgamation of
the interests of thuse companies,  The bulk of the stock
of the Incandescent Company has passed into the hands
of the Toronto Electric Light Company, while on the
other hand, several of the directors of the Incandescent
Company have acquired stock in the older Company,
and will occupy scats on the
Board of Directors of the amal-
gamated concerns.

It is dated that Mr. Frederic
Nicholls, the organizer and man-
ager of the Incandescent Com-
pany will shortly retire, and the
management of the amalgamated
concerns be placed in the hands
of Mr. J. J. Wright, the present
manager of the Toronto Electric
Light Company. It is believed
that Mr. Nicholls will be a Di-
rector of the new Company.

Authority will be sought to en-
able the company to increase its
capital stock to at least $1,500,-
000.

The improvements designed to
be carricd out by the Toronto
Electric Light Company before
the amalgamation, including the
building of a new station and the
installation of an alternating incandescent lighting
plant, are being proceeded with, A large power alter-
nator of the C. G. E. type has already been purchased.
A test is to be made of Stanley and Monocyclic machines
for incandescent lighting, and the system which gives'
the most satisfactory results will be adopted.

The current gencerated at the incandescent station on
Terauley-street will probably be exclusively used for
lighting the business district of the city, while current
for power and incandescent lighting in the sesidential
parts of the city will be furnished from the new station,
shortly to be erected on the esplanade.

The Vernon & Nelson Telephone Co., have extended their ser-
vice to Trail and Rossland, B.C.

The Canadian Marine Engincers’ Association have  clected
oflicers for 1896, as follows : President, O. P. St John ; Fiest
Vice-Presideut, J. S, Adam; Second Vice-President, J. Passall 5
Council=—]. Findlay, R. Hughes, S. Gillespie, D. F. Campbell, R,
McLaren ; Treasurer, D. L. Foley ; Secretary, 8. A, Mills 3 Audit-
ors—R. Childs, J. H. Ellis ; Inside Cuarl. E. Abbey.
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THE RECENT SLEET STORM.

“The recent sleet storm which resulted in so much
damage to the clectrical interests throughout the coun-
try, and especially in the City of Toronto, which ap-
peared to be the centre of the storm, was indirectly an
ilustration of the old saying that ““cvery dog has his
day,” inusmuch as it furnished a harvest for the hack-

SAMPLES OF THE WORK OF THE RECENT SLEET STORM.
Oatario Street, looking nonth from Queen Street, Toronto.

men at the expense of the Street Railway Company:
The storm proved even more disastrous to the clectrical
companics than the one which took place a couple of
years previous. \We publish herewith some illustra-
tions which will serve to indicate the destruction wrought
in Toronto, and the difficulties with which the electrical
companies had to contend and are still contending
in consequence.  For the photographs from which these
illustrations were made, we are
indebted to Mr. Arthur M. Rust,
of the Uty Engineer's depart-
ment.

By far the largest amount of
toss fell upon the Bell Telephone
Co., owing, no doubt, to the fact
that its poles were much more
heavily laden than those of the
electric light and telegraph com-
panies. The latter appear to have
come out of the occurrence with
comparatively little loss.

The Great North Western Tele-
graph Company’s lines west of
Toronto were in operation before
noote of the day following the
the storm.  The greatest difficulty
the company experienced was in
the vicinity of Scarborough,

mense destruction to their system has given risc to the
opinion, on the part of the public, that in the interests
of the company and its subscribers their wires should be
placed underground.  On the surface this would seem
to be a proper view of the matter, but further considera-
tion will show that there are serious difficulties in the
way of carrying out the proposition. In the central part
of the city, where hundreds of
subscribers are bunched together
within a limited area, it is possible
to place the wires underground,
as they can easily be brought up
through cables to the top of a
pole or building, and from thence
distributed to subscribers. This
is not the case, however, in the
out-lying districts, where sub-
scribers are more widely separated
from cach other. In such dis-
tricts poles are an absulute neces-
sity for distribution purposes. If
there is any means of distributing
current to subscribers in such
districts, without the aid of poles,
we would be pleased tolearn how
it could be done.

The opinion has also been ex-
pressed that the telephone com-
. pany made a mistake in adopting
the trunk line system of distribution, by which they are
obliged to carry from 100 to 200 wires upon their poles,
the weight of which, with the addition of a coating of
ice, is calculated to cause the poles to give way under a
storm such as we have just experienced, It is a singular
fact that in the recent storm there are said to have been
more broken poles with five cross arms and under than
with five cross arms and upwards. It is somewhat

where its wires and poles were so
heavily sheeted with ice as to be
unable to withstand the strain.

The Electric Light Co., after consulting with the city
authorities, dcemed it inadvisable to turn on current on
the night following the storm, lest accident might result
on account of the tangled up condition of the wires on
the streets.

The Bell Telephone Company’s foss is estimated to be
somewhere between $50,000 and $75,000. The im-

SAMPLES OF THE WORK OF THE. RECENT SLEET STORM.
Rose Avenue, looking vorth from Winchester Strect, Toronto.

difficult to account for this fact seecing that each addi-
tional cross arm, with its attendant wires, must increase
the weight on the pole. It should be borne in mind,
however, that each additional cross arm is located lower
upon the pole and tends to distribute the weight.

It secems to be rather a question of the direction in

which the pole lines run, and the amount of shelter they

®-

B4



~4

Februaey, 1896

CANADIAN ERBECTRICAL NEWS 2

get, than the number of wires they carry.  As to
shelter, they get very little, owing to the fact that the
poles must be high cnough to place the wires beyond the
reach of contact with shade trees and buildings, 1t has
been found that the lines running cast and west suffer
comparatively little as compared with those running
north and south.  Unfortunately it is not possible for
the Telephone Company to run its lines in one direction
only, as might be done by a telegraph company secking
an outlet into the country.  The Telephone Company
are obliged to go where its subscribers are, no matter
what the direction may be. Referring again to the
trunk line method, it may be pointed out that the adop-
tion of this method in Toronto was also necessitated by
the fact that the company’s agreement with the city
prohibits them from using certain of the principal thor-
oughfares, so that it becomes necessary for them to
mass their wires on certitin streets in order to be able
to reach their customers,

It has likewise been suggested that wrought iron
should be substituted for wood for poles, but the per-
sons who make this suggestion have evidently not con-
sidersed the ques-

LIGHTING FROM STREET RAILWAY
CIRCUITS.

A correspondent writes us as follows :

‘o asking the citizens of a certain town  north-
western Ontario for subscriptions to help forward a
scheme for an electric raileoad, they were informed by
the promoter that when the road was built, cutrent
would be supplied for lighting purposes at the rate of
fifty cents per year for cach 16 ¢, p. lamp, a1 ten dol-
lars per year for each are street lamp.  If 700 lamps
were tnstalled, this would in addition to 8 street ave
lamps unount to the sum of $430 per year, which would
not o far in paying the expenses of the plant, even if
the lighting was done off the trolley wire, which is pro-
nibited by the Underwriters® Association.  However, at
this rate the clectric lighting companies will have to
¢ shut up shop” and start farming or some other con-
genial occupation.  Evidently the aforesaid gentfeman
was treying how much he could make some people
swallow without causing them to gag. He must have
succeeded beyond his wildest expectations.”

We may suy, with reference to the above communi-

cation, that clec-

tion of cost. In
Belgium, where
iron and labor
are cheaper than
almost any other
place in the
world, the cost
of wrought iron
poles 100 feet
high is about
$800 cach. A
similar  amount
would have to be
paid on this Con-
tinent for a pole
62 feet high,
which is about

tric Lighting
companies have
ittle to fear from
the competition
of clectric rail-
way companies,
inasmuch as the
Under writers'
Association, as
stated by our
correspondent,
will not approve
of current being
taken into buijld-
ings for lighting
purposes  from
street railway

. mn

the height of the
wood poles now
in use by the
Bell Telephone Company in Toronto. These wood
poles probably cost the company not more than $i0
cach, so that it can readily be seen that the use of iron
is entirely out of the question. It may be possible
at some future time to evolve a method of distribution
which will be equally as efficient and less subject to un-
favorable weather conditions than that at present in use,
but so far the problem remains unsolved.

The recent storm serves to indicate the necessity for
a large reserve fund on the part of electrical companies
in general, and telephone companies in particular. It
would of course be unreasonable to assume that such a
storm is likely to occur every sccond or third year.
Prior to the storm of two years ago there had not been
such an occurrence for 12 or 13 years, and possibly
there may not be another for a like period in the future.

The purchase of the clectric light plant of the city of Kingston,
Oal., will probably be considered by the council at an early date.
The cost for lighting the streets underthe present contract is $7,000.

At Windsor, Ont., recently, Judge Horne decided that the
municipalities cannot assess the telegraph wires of the Canadian

Pacific railway, asthe company is, by its charter, allowed to
crect and maintain telegraph lines and to charge for messages
sent by thea. t

SAMPLES OF THE WORK OF THE RECENT SLEET STORM. This
Terauley Street, Looking North from louisa Street, T'oronto. s matter

circuits.

came up in To-
ronto some time ago, with the result that owing to the
opposition of the Underwriters’ Association, there is at
the present, so far as we know, only one instance to be
found in the city, of clectric light being furnished from
the street ruilway circuit.  There is the additional fact
that owing to the frequent and great fluctuations in the
current on street railway lines, it is impossible to get
satisfactory lighting from this source. ‘These two
causes are sufficient in themselves to prevent the exten-
sion of electric lighting from street railway circuits, so
that clectric lighting companies need be under no appre-
hension of losing their business as the result of the
competition of street railway companies.

All these difficulties, of which we hear complaint, arc
evidence of the need of organization and interchange of
views and experiences on the part of those engaged in
the electric lighting business.

Professor Waddell, of the Royal Military College staff, King-
ston, recently defivered a lecture in the Y. M. C. AL hall
that city on * The Electric Current.” With the aid of a battery,
small dynamo, magnets, volt and ampere meters, he gave in de-
tail the origin of the clectric current and the mansier in which the
pressure and flow were kept constant.
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CANADIAN ASSOCIATION OF STATIONARY

Nuth  Sevtetancs of Asuciations are tojuedted to forward matter for publi-
wation i this Department not lates than the 2cth of each mwath,

e e o -

TORONTO NO. 1,

The members of the above association have felt for
some time past the necessity of procuring more satis-
factory rooms in which to hold their meetings,  These
have now been sccured at No. 61 Vietoria street, and
consist of one lnrge mecting room, with library room
and several anti-rooms adjoining,  They are suitubly
adapted to the requirements of the association, and
cealizing this, a fivesyear lease has been secured,

fhe trustees of the halt are Messrs. James Huggrett,
. J. Philip and Geo. Fowler.  The inaugural opening
took place on the 23ed of January, and was made the
oceasion of a social entertainment, at which, notwith-
standing the inclement weather, upwards of 150 persons
were present, many of whom were ladies,  The accom-
panying illusteation shows the interior of the main hall,

A concert

therefore decided to make the society, as much as pos-
sible, educational in character. At the end of the first
year forty members had joined, and in the jrd year an
exccutive council was formed.  Now upwards of twenty
branches of the organization are established, and To-
ronto No. 1t alone numbers about 120 members. At
present the association is working under a permissive
law, but it was hoped at an early date to obtain a com-
pulsory law,

The President stated that they were desirous of com-
piling a library, and already a number of books had
been promised. It was the intention to invite manufac-
turers to supply books.

A bountiful supper had been provided which occupied
the attention of the guests for some time, after which
dancing was engaged in.

The committee appointed to act in conjunction with
the trustees, and to whom the success of the evening's
entertainment is largely due, consisted of Messes. G, C.
Mooring, chairman, T, Eversield, C. Moseley, S,

Thompson,

formed an W. G. Allen
enjoyable and A, M.
feature of the Wickens,
cevening's

enteriain. HAMILTON
ment,  the No. 2.
proceedings The mem-
being  pre- bers of our
sided over association

by Mr. W,
Lewis, presi-
dent of the
association,
The pro-
gramme,
which
entirely vol-

\Wis
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are becoming
more  carnest
towards edu-
cation. To
this end we
have provided
ourselves with
models, books
ete., besides
having an in-
dicator of our
own for the

untary, was

as  follows @

Song, Mr. :{? o ’
‘Thos.  Sea- . ¥

ton; calis-

thenics, Mr.
H. Eversfield; trio, Mrs. Coutts-Bain and  Messrs.
Towers and Cashmore ; comic song, Mr. Allcott ; duet,
Messrs, James Fax and G. W. Grant; song, Miss
Warnock ; comic song, Mr. Jas. Fax; phonograph,
Mr. Parks; song, Mr. W, G. Blackgrove ; comic song,
Mr. Fax; song, Mr. Cashmore; song, Mrs. Coutts-
Bain ; duet, Miss Warnock and Mr. Grant ; concertina
solo, Mr. Vaughn, A decided hit was made by Messrs.,
Fax and Grant in a duet entitled ¢ Goodness Gracious,™
For the beaelit of absentees we give one of the verses :
When Wickens first started the C. ACSL B,
Oh, goaduess grucious,
Folks thought he was off of Ins bea-see.,
Goudaess gracious §
But now we ve ot Edkms and Phill:pses too,
George Mooring, Tom Evenfield, doodle-dumedeo,
And then as a climax this hullabatoo,
Gracions, goud gracious, gowdness gracious.

A brief address was delivered by Mr. A, M. Wickens,
in which he referred to the circumstances which led to
the formution of the society nine years ago.  Previous
to that time an average of 312 persons were killed cach
year in the United States and Canada by the explosion
of boilers. These explosions were not accidents, but
were the result of ignorance and carelessness. It was

INTRRIOR VIEW OF HaLt, ToroxTOo No. 1, C. A.S. E,

use of any of
the members.
We have started our regular instruction meetings, and
they promise to be of great benefit during the winter
months. At the first of these meetings the Recording-
Secretary read a paper illusteating the application of
Ohm’s law, which will be sent you for publication in the
March issue of your journal. At the lust meeting some
good discussions took place on pumps, also on the
proper arca of steam and exhaust ports, which will no
doubt be continued.
WM. Norris,
Recerding-Secretary.
BROCKVILLE NO. 13,

Wm. Robinson, Recording-Secretary, wiites: The
members are taking a lively intecest in the seetings and
the work, especially the aducational part.  Our mem-
bership is about twenty-four, and taking the average
attendance it is really good.  We meet on Mondays for
regular business, and on Fridays our time is devoted to
educational matters. It is the intention of the Execu-
tive Committee, ! believe, to procure models for the
different associations, which will no doubt make a great
many things more comprehensible. 1 trust they will be
received before long.



February, 1896

CANADIAN HBLECTRICAL NEWS 23

ANNUAL DINNER OF MONTREAL ASSOCIATION NO. G

The sixth annual dinner of the above Association, held at the
Queen’s Hotel, on the goth ult,, was attended by about 120 per-
sony, and was perhaps the most suceessful event of the Kind in
the history of the Association,  Mr. J. ). York, President of the
Assoviation, presided, baving on his immediate right and left the
following invited guests : Prof. Nicholswon, of MeGill University ;
Licut.-Col. Massey 3 Messes H, R, Ives, Walter Laurie, Licut.-
Col. Stevenson, Chas, Morton, A, Henry, Jo Dyer, W, Laurie,
D. W, Mclaren, O, E. Granbery, J. €. Willison, Chas. T Smith,
J. €. Holden, H. Valance, P, Cowper, Thos, Ryan, Geo. Kell
and W. T, Bomner.

There were present the following members, in addition 1o fifty
fricnds who bought tickets:  Past Presidents, Messes Jos, G,
Robertson, Ryan and Hunt; B, A, York, H. Nuttall, Robt.
Doran, Gerry E. Flannigan, J. E. Huntington, John Robinson,
A Mesnard, H. Rolling, E. Hay, W, McHalpin, Wi, Allan, i,
WL, Smith, W, Burgzess, Chas, Sandersan, Jos, Badger, Joln H.
Garth, J. 8. Campbell, J. Glennon, Alfred Ward, Jos. McParlon,
Jas. Wilson, H, J. Weaser, Jolin Smyth, . E. Jones, Johu Burns,
J. Kirwin, Chas. Cascy, Jas. Morrison, 1. 1, Jones, A, W, Brown,
W Ware, Geo. White, Win, Norket, Jas, Elliott, Jo B Goulet,
Ed. Orton, David White, J. V. N. Ceeney, E. Valiquette, B.
D. Tierman, Wm. Bill, John Murphy, Hugh Thompson, D.
Smitherman.

Letters of regret were read fram the following ¢ 8, €. Stevenson,
Secretary Council of Arts and Manufactures; \Wm. H. Browne,
Manager Royal Eleetric Co.; Jas. H. Peck, Peck, Benney & Co.;
A, Ramsay, A, Runsay & Sons; G, C. Cunningham, Manager
Montreal Street Raitway Co.; Henry Holgate, Manager Montreal

‘ark & Island Railway ; WL S, Blackgrove, President Exccutive
Council, C.AS.E John Thorpe, Pilkington Bros., Ltd; Janies
Jackson, Manager Dom. Cotton Mills Co.

After aproper aumount of attention had been paid to the excel-
lent menu, the Chairman addressed the assembly as follows :—

¢ We have now arrived at that part of the proceedings where
1 trust everyone has sustained a serious loss of appetite,  We
have also arrived at the point where the Chairman is supposed to
say something short and sweet, and tet the business of the even-
ingg proceed.

* With my brother engineers, I feel highly honored to have the
compiny of so many of the largest steam-users in the eity of
Montreal, as well as the presence of representatives of two of the
wreatest educational institutions in Canada—the MeGill Univer-
and the Councit of Arts and Manufactures.  We alsofeel honored
Ly the presence of an old friend, in the person of the Chairman of
the Fire Committee, and the many other gentlemen who have so
kindly consented to contribute to our entertainment.  But it is for
the benefit of steam-users particularly that I wish to make a few
remirks. I am sure that not one quarter of the steam users of
this city know the aims and objects of this Association, and much
fesy about the noble work it has in hand.  On the other hand,
there are large steameusers here to-night who are pleased to
know that there is such an Association, and who can tel you that
the Association is dircctly responsible for the more economic
operation of their steam plants.  And why ? Becauseit hasassist-
ed to educate their engineer, and the engincer has helped to edu-
cate others,

s¢ A few words here descriptive of our methods may not be oat
of place.  This Association wits formed in the year 1883—about
the same time that the question of licensing engincers was before
the Council—and at a regular meeting held in the St Lawrence
Hall on Aug. 1gth, 18835, Thomas Ryan in the chair, a resclution
was passed, the like of which no other body of men has since
It recommended an increase in proposed examination
fee, or tax, on enmginvers.  This is proof that the only fault we
had with this license law was that it was not strict enougth.  The
next fow mestings were emploved in the work of organizition
and the framing of by-laws, &c.  On Nov. 1gth of the same year
W. H. Nuttal read the first paper before the Association, eatitled
o Priming=-Its Causes and Prevention,”  This was the key nots,
and at every mecting since, with but few exceptions, some subject
pertaining 10 steam engincering has been taken up and discussed.

“This Assaciation is now composed of about g5 members, and
includes some of the best engineers of the city,  Weare possess-
ed of working models, *astruments and apparatus to the value of
$700; fumiture, carpets, &e., $250, and are just about to close
an order for $150 worth of books for our library, which, thanks to
our fricnds, already contains several valuable works,  If we could
only educate the steami-users of this city to take us into their con-
fidence and make the changes suggested by us, and afterwards

passed.

pay us 287 of the saving effected, | will say without fear of cone
tradiction that we would in less thaa tea years awe @ building
larger and grander than this Queen's Hotel

Y Now Mr, Steam-User, don't think for a moment that we are
after your money,  Quite the contrary.,  We are this very day
saving you money ; all we ask is that yoo look upon your engi
neer as aman of responsibility, a i who holds (e safety of youe
factory and the tives of all employed in it in his hands.  We wonld
also ask you to keep in view the fact that e has it in his power
to increase or decrease your profits as he likes by way of the coal
pile.  You may think this steange, but 1 will show you how true it
is by tellimg you something that actually transpired.  The owner
of a certain factory in this city who did not employ @ competent
engineer, had from time to time inereased the output of his works,
and of course the consumption of coal increased also, but in much
larger proportion,  He paid no atiention to thiv, untd one day the
the engrine absolutely refused to longer put up with the treatiment
received at the hands of the incompetent engineer, and stopped
work,  An engine builider was ealled i he wanted $535.00 to fix
it up, and was told that he wanted more than he wonld get, He
then offered to fix the engine grats provided the owner would
give him the value of the coal the engine wounld save during o
certain time,  This wav at once agreed to and a contract drawn
up, with the result that the engine was soon repaived and that
steam user paid to thit engine builder upwards of $160.  Now
what happened?  Did he discharge lus eagineer for mcompetence
and secure another that would keep his plant in 2 state of ofti-
cieney 2 No, he did not 3 be kept the same man on, and to-day
that plant is ncarly as bad as ever it was,

Why is it that we find in nearly every factory office an expert
bookkeeper at a high salary? It is because the owner knows
what good book-keeping iv, and wants his books kept in the best
possible manner.  If he only knew half as much about the engi-
neer’s duties, T am very sure there would be many openings for
competent men next week.

L must not longer trespass on your time, but will add that we
do not admit everybiddy to membership—in fact, during the past
vear we have refused several applications because they could not
demonstrate that they were competent to take charge of & steam
plant. 1 would also take this opportunity to invite every steam
user to become an honorary member of our Association, which
they can do on payment of the small sum of $3.00.  This will e
title him to all the privileges that 1, or any other engineer enjoy,
with the single exception of voting, and will also prove beyowd a
doubt that nothing  detrimental to your interests is discussed
our meetings.  Your membenbip would, Lam sure, be of great
mutual benefit, apart from the fact that it would very materially
assist ux in adding to our library or stock of instruments.

The toasts were replied 1o as follows: ¢ Council of Arts and
Manufactuees,” Me. W, Laurie: ¢ Faculty o Applied Science,”
Prof. ). T. Nicholvan; * Boiler Inspection™ Col. Stevenson ;
“Fire Commitiee,” O, E. Granbery ; ** Brotherthood of Locomo.
tive Engineers,” Mre. Thos. Clark and Geo. Kell; ¢ Qur Guests,™
Col. Massey, C. M. Smith, C. Morton, H. Nuttall, W. G. Norris,
T. Ryan, H. R. ves, A Hersey, John Dyer, Wi T, Bonner,
H. Valance, P. H. Copper and W. D, McLaren,  Strange to say
a champion could not be found to respond on behadf of *“Qur Tor-
mentors,”  Several excetlent songs and musical selections were
rendered by R, Hitliard, J. Dougherty; De Nicholl, WL Morris,
W. Campbell iand Vice-President Hunt.

ONTARIO ASSCCIATION STATIONARY ENGINEERS.
Fulitor CANaDIAN ELrCTRIcAL Nyws,

Dear S1r,—During the month of Decomber the following en-
gineers have been examined and received certificates : 1st cliss,
Wm. Gray, Galt.  and class, G. B, Risler, London; A, ! House,
Sudbury; Thos. Leake, Siratford , J. G, Archibald, Woodstock,
grd clasy, Joo. Kappler, St Marys, R, Huott, Queenston; J,
Wedgerry, Woodstock ; J. . Glennic, Listowel,

‘The following enygineers who formerly hield 3rd class certificites
have passed the examination and recaived 20d class certificatess
Wm. Cole, Thos. Young, D. McRay, and R. Toppmg, all of
Woodstock.

During the month seventeen engineers tried the exanmation,
and thirteen were successful

I shall be glad to send copy of by-laws, &c., to any engincer
who will send request for same on post-card.

Yours truly,

Al E, Eokiss, Registear,

139 Borden st., Toronto.
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A CANADIAN MOTOR-CYCLE CONTEST.
By Arties W, Wuite, LoNpos.

Grancixe through the different scientific papers, one
sees considerable discussion and argument about molor
vehicles,  Somue probably through selfish motives pub-
lish what they designate 2 ** Conservative Article,” and
in some instances an editorial deating with the question,
“[he articles referred to are inconsistent in the extreme,
and the ouly inference to be taken from them is, that
their writers are not ready for the advent of motor
vehicles. By all means be conservative, but do not
allow personal advantages to be the motive.

Among the best methods, in the writer’s opinion, for
* pushing this good thing along™ in Canada, public
trials and tests stand well to the fore.  New York is
agitating one, and France and Germany will hold a
number next summer.  The last issuce of the london,
(Eng.) ¢ Engineer ™ contains full prize list and condi-
tions of 2 competition for one thousand guincas.

The present English law probibits a self-propelled
vehicle from travelling more than four or six miles per
hour, and places further restrictions on this manner of
travelling, enough to make a race impossible without
special act of parlinment, or a revision of turnpike laws,
which changes are now being agitated. There scems
to be a difference of opinion as to whether a race could
be run in Canada, without the same steps being taken.
Should this be the case, would it not be advisable (o
obtain permission, before 2 Canadian race takes place,
otherwise the contestants, or promoters of the trial,
could be held responsible for damages arising from
frightencd horses, ete.

‘That a Canadian race should take place goes without
We must keep up with the times, If there
are no public spirited mien who can afford to offer suffi-
cient inducements, in the shape of, prize money, forth-
coming, the race can be arranged in other ways. In
Ontario, we have two large fall exhibitions, the Indus-
triad, of Toronto, and the Western, of London. Either
of these should be able‘to make a paying investment of
i motor eycle contest 5 it would certainly be a drawing
attraction, more instructive, more entertaining, better
advertised and more in keeping with an  industrial
exhibition, than balloon ascensions, bigh diving, second-
class contortionists and acrobatic entertainments and
wild-west and Arab shows, comprised mostly of toughs
from the slums of large cities, who hire a few horses,
dress in exagyerated costumes, shout and discharge
fircarms.  Half the amount of money paid for this sort
of thing, would make a purse sufficient 1o induce others
besides Canadians to compete. It would make an
exhibition Industrial in] reality, as well as in name. It
would stimulate Canadian inventors, as the Chicago
race did United States inventors.  Previous to  the
advertising of this race, motor vehicles were almost
unknown in the Usnited States. Over five hundred
applications for patents, covering motor vehicles and
parts thereof, were made during the time intervening
between the first notice and the consammation of the
race.  If five hundred of our best thinkers started to
think, it would mean more for Canada than one can
imagine.  Motor vehicles are only in their infancy.
There i room for great improvement, and competitive
toats wre amony the best methods for theie improvement.

Preliminary tests, from which the judges could decide
the points of internal friction, design, construction, ease
of handling, finish, cte., could be held the first four or

saying.

five days of the exhibitions, in @ building provided for
this exhibit.  Processions could be given daily in the
ring, and a final rice starting i the ring, enciccling it
once or twice, thence to a point twenty or thirty miles
into the country and return to finish by again going
around the ring.  Manufacturers would eater a contest
of this kind as much for advertisement as for the prize
money, and should, in the writer's opinion, be willing
to pay a reasonable entrance fee.

There is no reason why both London and Toronto
should not include @ motor vehicle contest in their
attractions and prize lists, and it is to be hoped that the
directors of these exhibitions will give it due considera-
tion. London can offer exceptionally grood accommoda-
tion. A race from the city to Lucan or Strathroy
would be an ideal run- roads that arc good in all
weathers, with just grades enough to give a good test,
and plenty of villagres along the route for frequent relay
stations. :

The vehicles might be divided into two classes, one
class for clectric motor vehicles and another for car-
riagres driven by internal combustion engines and other
small motors, that carry their fuel in small receptacles,
enabling them to take cnough for the complete trip.
The former might show up to good advantage in pre-
liminary tests, processions, and short trips, but, as has
been proven by previous races, the latter could mike
the best time in a long road race.

Should these few rambling remarks, or any personal
assistance, be of any ralue to eahibition directors, or
private individuals with a desire to further the advance-
ment of this industry in Canada, the writer will be more
than pleased. One thing is certain, the motor vehicle
has come to stay, and our country should, as usual, be
well to the front in the improvement and manufacture
of them.

| The above letter, we believe, expresses the sentiments
of many persons who are engaged in the manufacture
and development of motor vehicles, as well as a consid-
erable number of outsiders who take suflicient interest
in the progress of imention to realize the benefits to be
derived from such a contest. It is hoped that this letter
will result in promoting 2 discussion on the most feas-
ible plan of conducting the race.  We are pleased to be
able to state that the management of the Toronto
Industrial Exhibition Association look upon the idea
with favor, and are at present considering what steps
to take in the direction of assisting to bring about a
test in Canada.  That such a test would prove a draw-
ing card for the Industrial Exhibition goes without
saving. It would seem that the amount of the prize
money offered by the Association would be determined
10 2 large extent by the number of probable competitors.,
On the other hand the number of competitors would
depend in some degree at least on the amount of the
award. In any case should such a race be decided
upon, manufacturers should at once make known their
intention of entering the contest. The route of the
proposed race will be i matter requiring careful consid-
eration. It is certainly desirable that the test should
take place over a rond carresponding in character with
the highways upon which such vehicles would be
required, but whether the Exhibition Association man-
agement would consent to the test taking place beyond
the boundarics of the fair grounds is yet a matter of
doubt.  We have reason to believe, however, that this
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difficulty could be overcome. The new Board of Direc-
tors for the Industrini Exhibition Association will be
elected about the middle of February.,  Nothing definite
will be known before that date regarding the attitude
which the Association will assume towards the proposed
contest.—Ep. ELecrricat NEws., |

WM. KENNEDY & SONS, OWEN SOUND.

Oxg: of the most enterprising firms of to-day is that
of Messrs, Wm, Kennedy & Sons, of Owen Sound,
Ont., who have been established for upwards of forty
vears. They have become known throughout the
Dominion as manufacturers of the well-known ¢ New
American” water wheel, clectric water wheel governors,
turbine wheels, and heavy mill machinery.  The turbines
now operating the lock gates at the Sault Ste. Marie
canal, recently opened, were manufactured at their
factory.

The works comprise two large buildings, one being
two storeys high, 200 x 3o ft., and the other a three-
storey stone building, 78 x jo ft., at the corner of

2,080 VOLTS FAILED TO KILL.

Wi have received from Mr. ). A, |Farlinger,
Gouvernenr, N.Y., the following additional particulars
of the accident of which he was recently the unfortunate
victim : -On Sunday, Dec. 8th, 1 wis asked to go up a
25 feot pole and cut out the commercial loop of one are
circuit.  On this pole there were three arc circuits and
two 2080 volt alternating circuits.  Having received
such a severe shock my memory was aflected, so that {
cannot remember even going to the pole, therefore don’t
know how the accident occurred, and for three days after
Iwas unconscious. The alternating current was the only
one on at the time, so 1 must have got across 2,080
volts of a three phase alternator, burning the flesh off the
front of my hands, on some fingers leaving the bones
as clean as if scraped with glass, My position on the
pole was such, the minute 1 lost control of my body
I fell backward and down, breaking my grip on the
wires; 1 fell head first.  Striking another wire in the fall
somewhat righted my body and prevented my brains
being knocked out. 1 fell on my cheek bone, breaking it

W, KExNEDY & SoN's FOrsnry, Owes Sousn, ONT.

Beech and Stephen streets.  The business was original-
Iy established by the late Wm. Kennedy, in 1838, the
oresent firm being formed in 1864, and being composed
of Messrs. Matthew, Alexander and Willlam Kennedy,
jr., the two former residing in Owen Sound and manag-
ing the general business,-while the last-named resides
in Montreal and has charge of the branch in that city.
They give employment to between forty and fifty men.
They have received several medals for their propeller
and water wheels, including silver medals from Phila-
delphia, Paris and Toronto, several bronze from
Philadelphin, and onc from the Colonial and Indian
Exposition held in London, England. The success of
the town of Owen Sound is due in no small degree to
the energetic efforts of the members of this firm, who
have always been public-spirited in advocating whatever
would benefit the town. Mr. Matthew Kennedy is
president of the Board of Trade.

Dr. G. W, Steage and Messes. Jo €. Stokes, 1. E. Hambly
and A, B. Amnstrong are promaoting the scheme for an electric
railway between Schombens and Aurora.

A auit has been entered agminst the Montreal Street Railway
Co., by Elizabeth Kerr, claiming damages for S35 s
allegzed that shie felt while descendingg from a car on Notre Dame
strect, trpping on somie encumberance on the step.

in two places and paralyzing one side of my jaw. This
fail is all that saved my life as otherwise 1 consider the
doctors would not have been uble to resuscitate me. 1
believe 1 am the only man who lives to tell of yetting
2,080 volts of an alternating current through him.

ELECTRICITY IN PAPER MILLS.

Tue extensive works of the Canada Paper Co., of
Montreal, situated at Windsor Mills, Quebec, sire short-
Iy to be operated entirely by electricity, instead of, as
heretofore, by steam and water power combined.  The
company has developed 2t large amount of power on the
St. Francis river, which will be transmitted to their
mills about 2 mi.e distant.  Here it will be distributed
to clectric motors ranging in power from 3 h.p. to 130
h.p. each running the various machines. The entire
factory will also be lighted with incandescent lamps,
and an clectric railway is to be constructed from the
power house to the mills, for the purpose of carrying
pulp. The tawal amount of power to be trimsmitted
will be about 1,000 h.p. The entire work has been
pinced in the hands of the well-known clectrical
engincer, Mr. George White-Fraser, of Toronto, who
has just completed a careful survey of the locality, and
is now engaged on the specifications.  This is the
largest enterprise of the kind in Canada, and will, no
doubt, be the forcrunner of many similar,
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Latoar, Secretary, 306 Deldisle

. HRANDON, MAN., BRANCH NO. 1.=-Meets 1at and 3nd Friday each month,
in City Hall. A, R, Crawford, President, Arthur Flemung, Secretary.

HAMIITON RRANCH NO 2 - Mects 15t and 3nd Faday each momth in
Maccatees tiall. E, C. Johnvon, President; W, R, Comnish, Vice'l'res.; W,
Norris, Corresponding Sccretary, 213 Wellington street.

STRATFORD BRANCH NO. 3.-John Hoy, President; Sunuel M. Weir,
Secretary.

BRANTFORD BRANCI NO, 4.—Mcets and and gh Frday each mouth,
F. Lane, President | 1. Pilgrim, Vice-President , Joseph Ogle, Secretary, Branfont
Cordage Co,

LONDON BRANCIH NO, s.—Meets once a month in the Haton and Erie Loan
Savings Co ‘s block  Robest Simmie, Prosident . k. Kudner, Vice I'remdent, W,
Meaden, Secectary Treasurer, £33 Richimond street,

GUELPH BRANCH NO. 6.~Mcete 15t and 3rd Wednewday cach wonth at
R}o vm. ). Fordyee, President: ] Tuck, Vice-President; l?. I Flewelling,

ec,oSecretary : J. Gerry, Fin.-Secretary 3 Treasurer, C. J, Jorden.

OTTAWA BRANCH NO. 7.=Meet every second and fourth Saturday in each
month, in Borbridge’s hall, Rideau strcett ;. Frank Robert, President; F.” Merrill,
Secretary, 352 Wellington strect.

DRESDEN BRANCH NO. 8. - Meetccrery and weel in each month.  Tho~.
Mertill, Sccretary.

HERLIN BRANCH NO. g.—Mcets 3nd and ath Saturday cach month at 8 pom.
W. J. Rhodes, I'enident ; G, Steinmetz, Secretary, Heslin, Ont,

KINGSTON BRANCH NO. 10.- Mcets 13 and jrd_ Tuesday i each month in
Fraser Hall, King sticet, at 8 pom. President, S. Donoelly ;3 Vice-Piesident, Henry
Hopline; Secrctary, J. W. Tandvin,

WINNIPEG BRANCH NO. s1.—~President, G. M. Hadlett ; Rec.-Secratary,
J- Sutherland s Financial Secretary, A, BB Jones,

KINCARDINE BRANCH NO 12 —Meets every Tuewday at 8 o'elock, in Me
Kibbona black.  Prendent, Uamiel Benanett: Vice Preudent, Joseph Ligthalts
Secretaty, Perey . Waller, Waterworls, .

WIARTON BRANCH NO, 13.~President, Wm. Craddock ; Rec.-Secrctary,
Eal, Dunham,

PETERBOROUGH BRANCH NO. 14.--Ments 2nd and 4th Wednelay in
each month 8. Putter, President ; C. Robison, Vice-President 3 W, Sharp, engincer
steam laundry, Chaslotie sreet, Secretary,

RROCKVILLE BRANCH NO 15.—President, W. F. Chapnnan; Vice-Predie
dent, A. Franllin; Reconling Secretary, Wm. Robinon.

CARLETON PLACE BRANCH NO, 16.-~Ireddent, Jos. McKay. Vice-
President, Henry Derrer, Fin. Secretany, A M. Schoficld,

ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

BARD OF EAXAMINFKS,

Prevident, A, AMES, . . Brantford, Ont.
Vice:I'readent, ¥, G. MITCHELL . London, Ont,

Regivrar, A. E. EDKINS B 139 lorden St , Toroma,
Treassrer, Re MACKIE, - . 28 Napier st., Hamilton.
Solicitor, J. Ac MCANDREWS, . . Toronto.

TORONTO =A. E. Edling, A, M. Wickene, E. J. Phillips, ¥ Donalden
HAMILTON I’ Stott, R. Mackee, T. Ellicst.

BRANTFORD=A, Ames, cate Patterson & Sons.

OTTAWA~Thomas Wesley.

RINGSTON =], Derlin, (e'mcf Engincer Penitentiary ), J. Campbell,
LONDON~F, Mitclell,

NIAGARA FALLS=W, Phillipc

Information regarding examinations will be furnished cn application to any
member of the Boand,

Tue storage battery as a central sta-
Storage H 51 O S . . HH .
Batteries. tion auxiliary is just now receiving a
very great deal of attention at the

hands of enginecers. A recent meeting of the American
Institute of Electrical engineers held in New York was
entirely devoted to 2 discussion of its proper place in
central station practice, and the census of opinion
seemed to be that the storage battery must be regarded
and accepted as a most important and dividend-making
necessity.  Evervonc familiar with the operation of an
clectric plant will be able to trace out a load diagram
for himself. If the capacity of the station is 1,000
lamps, then he will know that from about 3 p.m. till 8
or g p.m. cevery lamp will be going, but that from g p.m.
till midnight he will not have more than a fifth of full
load. Now cvery cducated steam user knows that an
engine or dynamo works most cconomically when it is
doing its full rated work, and that in proportion asit’s
load becomes lighter, so does it's cfficiency become less,
so that the operation of a plant at one-fifth load is «a
most uncconomical necessity.  Any device, therefore,
which will permit of machinery being operated at full
load for 2 considerable proportion of it’s running time
is worthy of very careful examination, and such a device
is the storage battery.  During the period of very light
lamp load, the battery may be charging, thus bringing
up the station load line to full capacity, and when the
short period of very heavy load is reached the battery
and the dynamo may be thrown into multiple on bus
bars, each taking it's proportion of load. At present,
the dynamo and engine capacity of a station must be
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suflicient to cope with the maximum load that can be
placed on that station, so that whereas the average load
is perhaps less than o0 lamps, the dynamo, ete., must
have @ capacity of 1,000 lamps for the sake of the two
or three hours of heavy load, and be run all the rest of
the time at & most ineflicient rate.  Now, if the station
plant consisted of say a 7oo light dynamo and a storage
battery with a capacity of 300 lights for four hours,
then from about 11 p.m. until shutting down time,
when probably not more than 3oo lamps would be
burning, the current for the other joo limps could be
used to charge the battery, allowing the engine and
dynamo both to be operated at full load. At
starting up time again next day, when all 1,000
lamps were required, the storage battery (which was
fully charged last night) and the dynamos could e¢ach
be called upon to take care of their proper shares.  The
dynamo and engine would still be run at full load, and
therefore highest efficiency.  In this way it is seen that,
fiest, the steam and dynamo plant need only be of 7oo-
ight capacity, instead of 1,000-light, and will run most
of the time at or near full load. It is true that a storage
battery requires a direct current to charge it, but in-
stances can be referred to when alternating dynamos have
been used with a rectifier for the purpose, with perfect
success.  We shall refer to this matter again.

Motors for Single lm..m; are a great number of central
Phase Alternating  stations throughout Canada that could
Currents. very profitably operate a day load of
small motors in factories, saw mills, stores, ectc., but
which have been precluded, hitherto, from working up
such a business because their machinery was single-
phase alternating, the current from which could not
satisfactorily be used for power purposes. A single
phase alternating motor will not start up with 22 load
on, which defect, of course, renders it useless. Mr. C.
G. Bradley, however, has claborated a method of split-
ting up a single-phase E.M.F. into any number of sym-
metrical phases, with the view of overcoming this com-
mercial disability of the single-phase alternating ma-
chine. The method is somewhat complex to describe,
involving the use of condensers and inductiinces, but
the results reached seem to be very satisfactory, and
hold out the reasonable hope that alterpating current
stations may be able to work up, and avail themselves
of a very profitable power business, without requiring to
change the type of their machinery. Of course the
mcethod of “‘ transformation of phases” involves some
smatll losses which are climinated in a properly con-
structed two or three phase system; but the moncy
value of these losses is apparently so much less thin the
interest on  the increased capitalization  required to
change all the machinery of 2 station from single to two
or three phase types, that central station men would do

well to look into the commercial advantages of this
method.

Central Station Men \ LETTER was printed in the January
anatheC.B.A,  iSsue which seemed to indicate a fecl-
ing on the part of some central station

owners and managers that concerted tction on the part
of the operating branch of the electrical industry is be-
coming more necessary as electric lighting and power is
becoming more general.  The desirability of union and
co-operation has been endorsed in the United States,
where there is a National Electric Light Association and
many independent local associations organized for the
same purpose.  In Great Britain questions relating to
the methods of operation of central stations wre dis-
cussed at meetings of municipal engincers’ societics, was
engineering societies, and wherever there are found suf-
ficient engineers interested in electricity, to give their

views or expericnce.  On the comtinent of Europe, cen-
tral station engincering is recognized as beng a special
branch of electrical study, and the central stations band
together in order to promote their mutual interests, to
further their knowledge of operating economics, and to
guard themselves as an industry against the encroach-
ments of the public on one hand and the manufucturing
companies on the other.  This spirit of co-operation
has even taken the form in Germany of committees
appointed by the central stations to investigate and
examine into very many matters affecting the interests
of the industry, and in which the experience of the
individual is valuable as contributing to a sum total of
conclusions which could only be formulated after such
an exhaustive enquiry.  Their latest committee, for
example. has performed 2 most important service to the
general body within the tast fow weeks, by making a
most minute examination of the conditions of the incan-
descent lamp service and supply, making enquiries in
every direction and bringing forward many ponts hith-
erto but little understood, and which have most import-
ant influence in operating expenses.  The advantages to
be gained by the co-operating of central station men will
be pericctly evident when it is considered that they are
required to supply to the public one of their greatest
necessities  light 5 that they have to do this in compe-
tition with gas companies and lso against that of the
oil wells ; that they wre no longer able to get fancy
prices for electricity, and that their dividends depend on
their cconomical operation.  They will be still more
evident when it is considered, that this economical
operation involves the study of problems connected with
steam machinery as well as electric machinery and all
sorts of clectrical applinnces.  If it requires special
training to qualify a steam engineer, and  ditferent
spectal teaining to quatify an ¢ electrician ™ ; how much
more special must be the training of the man who has
to manage an ¢lectric light and power business in which
both classes of muchinery are used?  The manager of
every central station, large or small, has acquired
experience with lamps, coal, carbons, rates, and what
not, and such experience collected and published would
be of great service to many other managrers, who, hav-
ing given their attention to other and equally important
questions, would be able to reciprociate to the general
benefit of the entire industry. We all want 10 know
how our neighbour is getting on with some particular
class of apparatus, and very likely will be able to give
him some little valuable pointer i return for iy suy-
gestion, but at present every individual plant has to
gain its experience for itself, often to buy it dear,
whereas a little cordial co-operation would enable every-
one to profit by the experience gained by some other
onc. A central station must indeed be in a position of
ideal perfection if it can learn nothing at all from some
other one.  The Canadian Electrical Association is a
body formed for the express purpose of fucilitating this
interchange of ideas and experiences. At the annual
mectings many valuable papers are presented dealing
with matters that come under the daily notice of central
station men. It is this wimi of any organization in the
clectrical industry that is a principal cause of the crude-
ness of centeal station practice alluded to in our last
issuc. It is not too much to say that evervbody loses
by the present incoherence in the electric lighting pro-
fession.  The public loses beciuuse the central sation
owaers do not know the latest and best methods of
supply nor keep themselves abreast of the times § the
centritl station men lose greatly because cach one buys
his experience for himaelf, and since he is not able to
compare his results with those attiined clsewhere is
most likely to fall into o groove.  The manufacturing
companics lose because they have more difficulty in
introducing any new and more ceflicient machinery when
they have to deal with each customer separately, than
they would if they could present their new goods to an
association, ciach member of which would be able to
keep in touch with the others. But the centeal station
man loses most of all, because cvery improvement in
machinery, or in the method of its operation, tends to
reduce costs of operation, and hence to increasc profits,
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CENTRAL STATION BOOK-KEEPING.
By Gro. Winte-Fraser, B E.
1L

HAVING generated our steam, we have to use it to the best ad-
cantages and so must know something about the engine, how it
works, whether it requires attention to valves, and <o on. - Steam
has an expansive force as well as a direet pressure, and the
jrreatest economy is attatned when we make use of both in their
proper proportions. I we admit steam 1o the eylinder, and allow
it to act with full boiler pressure during the whole length of stroke,
when we open the exhiaust port this highepressure steam will be
allowed to go free without our haviry got neasly as much out of it
asitis capable of. But if we admit steam during only & certain
portion of the stroke, and then shut it off from boiler pressure,
letting it expand itself down 1o a gradually lower and lower pres-
sure, so that at the opening of the exhaust port it has no expan-
sion force left—then we make use of all the power it can give us,
and we use it cconomically,  What is the pood of letting steam
Ko free into the atmosphiere when it has force left in it stil? - What
is the good of raising it 10 100 lbs, pressure in the boiler, if we let
it ont of the eylinder when it still has 10 lbs. pressure left? We
might just as well ritise it 10 9o Ibe. in the boiler, and exhiust itat
no pressure, or atmospheric pressure; anly in this case we lower
the power of the engine.  The last thing to do i to »o arrange
that steim shatl be adiitted at boiler pressure in such gquantty
that when the exhaust apens it shall have expanded down to about
no pressure. Then we shall have got all the good out of it it is
capable of, and shall be usingg it cconomically.  Asa rule, engines
are so proportioned and rated, that steam is admitted at boiter
pressase for oneequarter of the stroke, and allowed to expand down
during the other threequarters, and that when this proportion is
observed, it wili be exhausted at just sulticiently above atmospheric

pressure to etisure its frecingy itself quickly.
It is understoed that in the above 1 do not consider throttie

with a little dust around the release of the exhaust valve, it may
cause it Lo stick, and cvery person familiar with machinery knows
how it can get out of order in the most inexplicable fashion. Al
these considerations serve to emphansize the necessity of keeping
some track of the engine’s working, and we have a means, in the
indicator, of employing a private detective who will report to us
with unfailing accuracy, everything that engine does.  Is the
eylinder or piston wearing?  Are the riags petting loose?  Isthe
admission valve getting the worse for usage?  The indicator card
gives indications of the steam blowing through,  Are any of the
valves openinge or shutting too soon or too late?  There it is on
the accusing little diageam.  Is anything wrong at all? The
little indicator will run the offender to carth.  Therefore it is, |1
say, do not trust your engine too much,  Keep i watch onit, and
record its operation frequently.  Everyone has not got an indi-
cator, but I think I should like to take cards once every week,
and in order that the information may be complete, it would be
ficcessary to record, at the instant of taking the card, the boiler
pressure, the reading of the ammeter and the voltemeter of the
dynamo or dynamos run by the engine, with the speed of engine,
these in order that the load on the engine may be caleulated, to
compare with the indicator diagram. Cards should be taken at
intervals throughout the run, when the load is at different points,
80 as to know what the engine does at all proportions of load.
The toad on the eangine for any card can be caleulated by
multiplying the ammeter and volt-meter readings together for

cattage, and adding in the shafting and dynamo frictions, taking
also into consideration the proportionate inefliciencies of dynamos
at various loads, which can be obtained with more or less ac-
curacy from the manufacturers.

The method of calculation of the real load on the engine cor-
responding to any observed ammeter and voltmeter readings, will
be as follows, which will be quite close enough for all practical
purposes :

salve enpines, but only those that regulate power, and consequently
speed, by means of cut-offvalves.  These enyines are so made that
they will antomatically vary their own steam consumptions, in ac-
cardance with the work that they are required to do, by admitting
steam fora longer or shorter period duringg cach stroke; and anen-
sine that has 2 rating of 100 h.p. at onesquarter cut-off will actually
domuchmore when it atlows half cut-off, or much less when it shuts
off at only oue-cighth of strake, and these vadations it can make
itsclf, as it is running. 1t must, however, be clearly understood,
that of this enpne has such a lange load placed on it as requires
steam to be admitted at boiler pressure during half of 1 stroke,
this steam will be exhausted into the air before it has nearly ex-
hausted s expansion force, and so will be used wastefully. Or
agcam, if A 100 hp. quarter cut-off engine is run at so small a load
as requires steam to be admatted during only one-cighth of stroke
to heep the speed down 10 ats proper number of revolutions, then
this steam will have expanded down toatnospheric pressure some
hitle e before the exhaust port opens, and as the piston still
moves forward, there will be a pantial vacuum forned where there
actually should be a pressuce, which is ayzain a most extravagant
and undesmrable condition. The valves that open and shut the
admission and exhaust ports are of course all movable, and are
actuated by eccentries or cams, or what not, that arealso movable;
which cccentrics are in turn thrown and their actions regulated
by sonie form of rovernor, which ix aggain in constant motion.

Now, 1 think that a general ~tatement may be made thatno one
will feel disposed to contradict, viz: No picee of machinery that
cver was made, sitmple or complex, is so perfect that it cannot et
out of ander oy adjustment.  This is especially true of a steamen-
Kine.  The valves will most cortainly wear out in time and leak
they may slips the eccentric on its strap may work loose 5 the rod
lengthen the sivteenth of an inch through a nut slacking : or the
governor Mick, or slips or do some other vexatious thing thatnone
would eapect of it, . Who ean say what an engine is or isnot cap-
able of doingg, when it it is held together with nuts and bolts, and
built of material thit must wear?  And any litle thing it does
wron means extra expense and less profit.

Now comider for a moment what the consequences of a very little
slip orstick ina valve may be. Anexhaust vahe may openashade
o0 soon or too late. I the former case steam will be exhausted
hefore it has eapanded down enoughs in the latter it will not have
time to gt quite away, and some will beimprisonedin the cylinder
1o panduce a hack pressure.  Inthe former case steam is wasted, in
the Iatter a Little more steam will be required toovercome the hack
pressure than would otherwise be accessary.  In cither case
money is beigg wasted in fucl. Now, if il is allowed 10 cake

A ing a dynamo with the following manufacturing company ‘s
data and rating:

Capacity, 50 k.w.: commercial cfficiency at full load, 955 at
half load, 9o)[; at onc-quarter load, 85%. Full load current, g0
amperes; voltage, 1,000, and (for the sake of simplicity) no over-
compounding, and allowing for no drop.

Then this machine will require to run it at full load

2ise

kilowatts or 2252 jorae-power;
95x749

k.ow. . 100x328%
at halfdoad ' - kilowaus or 2223 hope-power
% goerey HomSC-power

at quarter-load ozl ke W pitowatts or E‘%’-;Ej%‘:‘ horse-power.

Next an allowance must be made for the power wasted by the
belt, which will depend in amount on the state the belt is kept in,
but which, if that state is good, may be taken at say 8%, and an
allowance for the shafting of say 10%,. These amounts added to-
Kether will show what the engine bad 10 do when the card was
taken, and a neat number of such cards can be averaged. The
results can be collected and set forth in the form shown below,
and the cards themselves should be very carefully studied by an
experienced person, and the hornse-power indicated by them re-
corded, with any remarks tending to explain their meaning.

Enyine Number...... Date......
Card Am. . Total |Totalh p. . Total
Number | meter ol | Wins |Hleanc| Bett 1 oState | yen
y. | Uy.iDy. | Dy,
3 2 1 2

If it be impossible for any station to take cands so frequently,
then they should by all means manaye to have it done not less
than every three months,

Refore leaving this part of the stition, there i one st of ex-
periments and reconds that should be kept by evervone using a
condensing plant, viz: records at fixed times during the run,
of-reading of vacuum yraupe and temperatures of condensing water,
and water of condensation. I the condensed steam ix 1o be used
and fed back into the boiler, it is of advantage that it should be
discharged from the condenser at as high a temperature as
possible.  But the leas heat that is taken out of the exhaust steam,
the lower will be the vacuum 3 consequently there will be found a
point where increased tempermture of water of condensation, far
from being an economy, will actually be a disndvantagaes and the
most truly cconomical balance must be arrived at by experiment
and calculation, and then preseniad by constant care and attention,

We have now obtained a method of recording our steam genera
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tion and utilization, which will, I think, give the average central
station a very fair insight into this important department, and 1
would sugprest that every steameusing plant should experiment
with different kinds of coal ; mix different Kinds together till, by
comparing results, they arrive at what scems to be best for them.
Then try to raise the temperature of theie feed and so on, and
whatever they do, Reep moving and obseeving and learning.
There is a link between the engine and dynimo which vequires
some attention—the beltx,  There is always some slip to a belt
It may be minimized, but some will always be theres and the
amount of alip will to a great extent depend on the condition of
the belt. | am of course assuming that it has been bought of
sufficient size and strength,  Now, this slip can be observed in
the following way :  Everyone knows that i an engine and a
shaft are connected together by a belt, the speeds of theie two
pulleys will be in the inverse ratio of their diameters,  That is the
theory.  Now, if an actual test be made of the speeds of an ene
gine and of a shaft, by tryiug them at the samwe time, with hand
speed connters, any difference between the caleulated speed of
the shaft and the observed speed can be set down to the slipping
of the belt.  Slippingg means that the power of the engine is not
beingr fully utilized, and therefore the belt should be made to grip
tighter, cither by tightening it up to its proper limit, or it that
limit has been reached, by dressing it more thorouphly.  This
record of observed speed may or may not be set down in the re-
porta—but I should certainly recommend the abservation to be
made at frequent intervals. The more checks yYou have on the
operation of your machinery and apparatus, the better are your
results likely to be.

We pass now to the records concerning the electric plant, mere-
ly mentioning that as the one engineer gencrally looks after the
engine and dynamos, cte., the teports from the engine room may
include the dynamo records as well as the consumption of waste,
oil, sandpaper, cte., notice of which will be taken in the general
summary. Among the dynamo records which 1 consider to be
really necessary to an intelligent manmgement is certainly one
that I do not believe a single one of my readers will keep—for the
reason that either they will think it too much trouble, or, alter-
nately, if they think of getting 3 machine to do it for them, they
will consider it too much expense. I allude to some record that
will enable them to sce how much electricity has been manufac-
tured by the dynamo, and delivered to the lines cach night.
There are only two ways of doing this, cither to use a recording
station walttmeter, which will keep track of every watt of clectric
enery sent out, and which will cost in the neighborhiood of $100,
or to make the engincer put down on paper at intervals of fifteen
nlinutes or 5o the exact readings of the current and pressure indi-
cators from which the station output can be closely caleulated.

1 think the absolute importance of somesuch record (preferably
the wattmeter) will be evident to anyone if they will consider
for a moment what its absence means. It simply means that a
central station docs not, and cannot know whether it is selling its
clectricity for more or less than its costs to make it. A farmer
knows how much sced he puts into his ficld, and he measures the
number of bushels he reaps from it the merchant not only
keeps account of the groods hie buys to stock up with, but hie knows
how much has been sold each day, and if his stock-taking shows
a difference between what he bought and what he has sold, he
begins to look about and sce whether lie hasn’t lost any or been
robbed of some; in fact, if hedidn’t keep track of what went out of
his store, as well as what came into it, he really wouldu't know
what he was doing, whether hie was solvent or bankrupt. A
central station is in the same position, and if no record is kept of
how much electricity goes out, what is the good of keeping track
of how much comes in—in the shape of fuel ?

It was observed above that there is a very clearly defined rela-
tion between the amount of coal burned and the amount of water
turncd into steam ; and that if there is observed (as the result of
records) a disparity between that amount of water actually cvap-
orated, and the amount that theory indicates should be evapor-
ated, that the matter should be looked into with a view of secur-
iny better results.  The inference is drawn that if no records are
kept, it is impossible to detect anything wrong, and consequently
a great deal of waste may go on with no once knowing anything
about it. Now thisis exactly the same with regard to the clectric
plant.  Mechanical energy has its cquivalent in clectrical encrgy.

1f a force of once hundred mechanical horse power be continu-
ously applicd in tuming a dynamo whose commercial cfficiency is
90 per cent., then that dynamo should give out continuously clec-
trical cnergy to the amount of go h. p.  If it is obscrved that this

dynaume does not give out this electrical eneryy then there is
something wrongg, some waste taking place, which should at once
be remedicd=if money is valuable,  Now, it is known how much
mechanical enery is expended during a run (the coal and evapo-
ration records will give this), and therofore it can be easity calens
lated how mnel electricity should have been generated. Butif it
is not knowt how much actually has been ygenerated, what is the
good of all the other records ?
assin over the intermedinte steps—so much coil should pro- .

duce so much electricity. Doesit?  If not, why not? There
may be something tremendously wrongg somewhere in the plant,
and it cannot be known without this uightly **stock-taking.”
How much does your current cost you to make ? You canuot tell
unless you know how much you make.

For the above reasons 1 strongly recommiend the use of station
wattmeters, and that they be read every night at the close of a
run. A meter will cost about $100; the interest on this fora year
is about 853 and if it isn’t worth that much to you in giving you
an insight into your business, and ecnabling you to stop wastes,
then there is no advantage in book-keeping,

Other useful records are: The engineer should note the reading
of the current indicator every fifteen minutes duringe the carly
part of the run, and cvery half hour later, and construct a *‘Joad
diaggram” for every night. A comparison of these diagrams,
week by week and month by mouth, is often of the greatest value,
as indicating possible changes in the business policy of the cen-
teal station, whereby better results may be attained.  He should
note every night whether there is a ¢ ground ™ on the lines, and
on which line, so that it may be hunted out and put right next
day ; and note any unusual happenings=-lightaing steake passing
through arresters ; fuses suddenly blowingg, with their cause (if
known); new brushes put on dynamo, or anything else of that
nature ; commutator turned down, and so on.

Below are suggrested forms that will be found convenient.
Next article will be devoted to the part of the business outside
the station, consisting of lines, lamps, ete., with some suggzestions
as to the store room,

Engince report by S. Smith. Date... .........
Engine : . Vawum  Femprature [Remarks as to Re.
No. Started Stopped. Mernge. Hotwell  {iairs, Accidents &e.

It will perhaps be noticed, that what has gone before constitutes
less 2 mere formulation of accounting systems than it does an
enumeration of the inherent inefliciencies of all machinery, with
some little indic ation of how their unchecked operation may affect

Dynamoreport by ... ... Date. ..

. . Watt Meter. ~ Remarkeas to
Dyn. No.j Stanted. | Stopped. g0 Stop Grounds?® Neraire, Ko,

the financial results, and the description of a series of observa.
tions which will enable the intellijgent manager to detect their
undue extension, and hence to apply the appropriste remedies in
time.  The intention has been to show what very many sources of
waste there are in the operation of a steam and clectrie plant, and
that although a central station manager may buy the very best
machinery in the world, it will do him not the least jrood unless he
operates it properly. To use very higheclass machinery, aud to
hirc cheap labor, is to save at the spigot and waste at the bung

hole. *

(To be Continued.)

The Toronto Electric Light Company are installing a 75 kilo.
watt monocyclic gencrator of the Canadian Generai Electric
Company’s make.

The new power house of the Oshawa Elcetric Railway Come-
pany has been completed. It is entirely of brick, and is cquipped
witls Babcock & Wilcox boilers and two 150 hop. crossecompound
Robb-Armstrong cngines, connccted with 2 200 k.w. six-pole
Westinghouse geenerator,  The installation was made by Aheam
& Soper, of Ottana, and makes a model power-hiouse.

The Toronto Electric Light Company have closed a contract
with the Canadian General Electric Co. for a 600 horse-powner
slow-speed direct-connected power generator.  This machine will
be the largest in Canada so far installed for the supply of current
for stationary motors, .
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QUESTIONS AND ANSWERS.

“ Supscrmgr,” Hull, Que., asks: “Can a direct
current of electricity be alternated into a transformer
s0 that it will act on same like a current from an alter-
nating machine ? 1 mean a machine to change the di-
rection of the direct current into the transformer ; above
machine, or a reserver, to be run by at belt.”

Axswir.  Your question is asked in two parts ¢

First, a direct current cannot be so acted upon by any
transforming device as to change its pressure into one
higher or lower, as is done with the alternating current.

VALVES oF \\:I.I‘HEIDC.K“E.\'GI.\‘H.
Second, the nature of a direct current can be so altered
by an appropriate device, that this altered current may
be passed through a transformer, with the familiar re-
sult.  ‘Fhis is actually done in several electro-medical
appliances, and in the familiar clectric machine often
seen at fairs and exhibitions, where an ¢ electric shock™
is administered for g cents.  In this machine the direct
current generated by an ordinary battery is sent through
the primary of & Ruhmeorff coil (which is nothing more
or less than a transformer), and while it is flowing it
sets in automatic action a vibrating tongue, which ac-
tually forms part of the circuit ; this tongue, in vibrat-
ingr, opens and closes with extreme rapidity the primary
circuit ; and thus produces the rapidly varyving induction
in that primary circuit which is the necessary condition
before it can affect the secondary circuit.  There is no
machine for effecting this rapid reversal of current,
through the intervention of a belt ; it could, undoubt-
cdly, te done by passing a direct current through some
form of commutator, which would pick it up from
opposite brushes alternately ; but the utility of this
method is very much open to question.  This commu-
tator could be operated by a belt.”

*W. B. 8.,” Montreal, asks: “Can any of your
readers tell the writer if there is any book of tables in
vogue, stating the number of amperes 1 wire will carry
with a certain amount of heat, and how much increase
in heat for cach additional say 10 amperes.  For ex-
ample, say the temperature of the work room be 65°
and a wire, No. 10, be raised 57 over this, with 10
amperes passing through, how much more will it be
raised with 20 amperes passingy through it?  Will it be
directly proportional What is the safe limit to allow
German silver or iron wire to heat up to in a resistance
box, say such as a field shunt ? i.e., what guage, No.
of amperes, assuming box to be freely ventilated, and
wire simply in spirals 2

Answrr,  We do not it this moment know of any
book of jables yiving the temperature or efficients of
wires heated by the passage of a current.  Messrs.
Houston & Kennelly, of Philadelphia, have conducted

careful experiments to determine them, and, no doubt,
are compiling a book of such data.  Knowing the spe-
cific heating effect, the effect with any particular current
on any known size of wire is easily caleulated by the
well-known C?R rule.  Your example can be worked
out in the same way—thus twenty amperes will produce
four times as much heat as ten amperes will, on the
same wire,  With wires of different sizes, and different
lengrths, the caleulation is equally simple with the aid of
a table giving the specific resistance or the circular
milage of wires, and knowing previously the heating
effect on one sample picce.
Thus it is seen that the heating
effect is not directly proportional
to the increase in current, but it
is proportionil to the square of
the current increase or decrease,
and directly proportional to the
resistances,  The safe limit of
heat for rheostat wires is a mat-
ter that depends on ventilation,
as much as anything else. A cur-
rent that would heat a wire to
a red heat in a confined space
will be perfectly safe when cool
air circulates around it freely. Knowing the current that
the rheostat will want to shunt (maximum), it will be safe
to allow about one square inch of radiating (cooling)
surface of rheostat for every ten watts absorbed by it.”

). B.” writes from a V. estern Ontario town, as
follows : “I am in charge of a Wheelock engine, but
have never seen the valves of this engine nor even a cut
of the valves. I have seen instructions in mechanical
popers for setting valves of other engines, but never a
Wheelock. Could you tell me where 1 could get the
information I want?"

‘-—'N—J'j

Cylinder

VALveE OF WHEELOCK ENGINE- -SHOWING VALVE MOTION AT
END OF CYLINDER.

ANSWER. —The accompanying cuts and diagram, for
which we are indebted to the Goldie & McCulloch Co.,
of Galt, Ont., the Canadian manufacturers of the
Wheelock engine, will doubtless enable our correspond-
ent to understand the valve mechanism.  The dingram
shows the dashpot and a portion of the valve motion
for one end of cylinder. On the arm of cut-off valve
will be noticed the letters R and L. When the valve is
at rest and the hook detached, the line R should be
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perfectly perpendicular; the dashpot will be down and
the spring closed.  Should the line not be perpendicular,
the stud B has an eccentric pin on the end and the dash-
pot can be raised or lowered by loosening the set screw
and turning stud.  Sometimes this is necessary owing
to the leather under dashpot getting worn thin.  With
the crank of engine on dead centre and the hook
attached so as to hold the cut-off valve open, the line L
will be perfectly perpendicular.  With this correct, the
engine will have the proper lead, for the line L shews
the lead line,  If this is not correct, it can be changed
by moving the eccentric on shatt.  After taking a dia-
gram, should the enginecer find more load on one end of
cylinder than the other, all that is necessary to do is to
shorten or lengthen the rod between the two trips, as
the case may require, it having a right-hand thread at
one end and a left-hand thread at the other 3 one of the
trips is shown on diagram at C. The rod shown on
diagram is not the rod referred to, but extends back
from the trip C to the valve at back end of cylinder,
the diagram being taken from front or frame end of
cylinder. The rod shown is from the valve motion to
the governor and this should not be changed by the
engincer, as it is always set before leaving the shop
in fact, none of the rods should be changed except the
one mentioned between the two trips.  The valves are
always carefully set before the engine is shipped, but
the points mentioned may become necessary by the
valve motion getting worn. No changes should be
made unless the person making them is thoroughly con-
versant with all parts of the engine.

** A ConsTANT READER,” Whitby, Ont., writes:
¢ Please answer me the following questions in your
next issue of the ELecrRicar News: ¢ Describe a
pump, an injector, a boiler, a steam engine ; also how
is it, when lamps are connected in series, as in riilway
circuits, the highest voltage lamp always gives the
brightest light 2"

ANSWER.—Proper and thoroughly comprehensive
answers to your questions would involve writing a
treatise on steam machinery which would somewhat
exceed the limits of one of our ordinary issues —but,
assuming that you have at least an clementary know-
ledge of physical and mechanical principles-~the follow-
ing answers may satisfy. (a) A pump (assuming it to
be a water pump) is an apparatus for attaining two
objects, viz. : Either for raising water from a lower to
a higher level against the force of gravity ; or for forc-
ing water into some receptacle against some counter-
acting force. (b) An injector is an apparatus for
forcing water into a receptacle agrainst a counteracting
force. It is used in connection with a steam plant to
force feed water into the boiler against the pressure of
steam in that boiler. In so far, it serves the same pur-
pose as a * feed pump,” but its method of doing so is
different.  (c) A boiler is an apparatus in which is made
the steam required for use in a steam engine. It is so
constructed that the steam raised from the heated water
is not permitted to cscape in the atmosphere but is
imprisoned within it until required for use.  {d) A steam
engine is a device for enabling man to avail himself of
the cnormous power of .steam under pressurc.  The
above definitions are all that can be given in such a
short space. If they be not sufficient then there is an
immense technical literature on the subject, which will
probably grive a better idea as to why.  When lamps are

connected in series, the highest Voltage lamp always,
gives the brightest light. It is a pocnmienon we have
not observed ourselves, and, therefore, cannot say,
There is probably some difference in the tamps them.
selves,  We should like to hear a little more about it,

The Ottawa Electrie Railway have adopted the fare box sys-
tem of collecting fares.

The project to buld an electne radway from Vancouver to Port
Langtey, B. C., is agatin being revived.

The Canadian General Electrie Co. have been granted a frane
chise for electric lighting at Tavistock, Ont.

Messes, W He and B, C Breithaupt have purchased s cone
troflings interest in the Beelin and Waterloo electric street railway,

In the city of Qutawn there ate 13.14 miles of electric railway,
composed of 3.94 miles of single and 9.78 miles of double track.

Me. T Via, the promoter of the electrie railway between Hall
and Aylmer, Que, has disposed of his franchise to an Ottawa
syndicate.

The Crystal Beach Improvement Co,, of Ridgeway, Ont., pro-
pose constructing two miles of clectric eailway, extending from
Crystal Beach to Ridggeway.

A company is being formed at Hamilton, Ont., to open 2 sum-
mer resort it Chedike Park, and to build adouble track electric
railway alonys Herkimer and Queen streets.,

The car stables of the Oshawa Electric Railway Co. were re-
cently destroped by fire,  In the sheds were two open susmmer
cars amd one winter car, which were also burned,  The loss to
the company is placed at S10,000.

Incorporation will be asked at the next session of the Ontario
Lagintiature for the Manitoutin & Pacifie Ratlway Co., with power
to construct a steam or electric railway across Manitoulin Island.,
The solicitors for the company are Messes. Clark, Bowes, Hilton
& Swabey, of Toronto. .

Messes, Ho AL Beatty aud Jo WL Horn, of Toronto, representing
a syndicate of capitalists, propose to construct an electric railway
in the town of Chatham, Ont. The prospects are that a railway
will be constructed embracing the principal towns and townships
within a radius of thirty miles.

The ratepayers of the village of Lanark will vote on a by-law
to bonus the Lanark County Electric Railway to the extent of
$10,000, to build & road from Pedth to Lanark.  The members of
the company are J. B. Reilly, Alex Wender, Thos, Henry, A H,
Edwards and James Fowler.

The Hamilton Radial Electric Railway Company will make
application to the Ontario Legistature for an act extending the
time for the completion of their road, and awthorizing the exten-
sion of one of their branches frons Mimico to the city of Toronto,
and another from Brantford to Woadstock.

The contract for the construction of in clectric railway for the
town of Cornwall, Ont., has been awarded to Messrs. Hooper, of
New York, and Starr, of Montreal.  The contractors expect to
have the road completed by the ist of June. The franchise was
held by Mr. W. R, Hitcheock, electrician, of Cornwall.

Negotiations tor clectrifyimg the St Thomas street railway are
said to have been abandoned.  The reason assignedis that owing
to delay the company was unable to sceure the finuncial assist-
ance expected, and cannot proceed unless the city guarantees its
bonds.  An offer to sell the franchise ata low figgure is now made.

The trustees of the Manitoba Electric and Gas Light Co., hav-
ing made default in calling a mectingg of debenture holders afier
the necessary natice had been given, certain holdens, representing
one-fifth in value of the debentures have given notice that a mect-
ing will be held at the office of R. AL McLean & Co., London,
Eng., on the 28th inst., to consider the appointment, if considered
advisable, of & successor to M. Duncan McArthur, one of the
trustees.

We have received a copy of a special souvenir number of the
Providence, R. L, ¢ Telegram 7 containing, simonge other features
of interest, a scries of HHlustrations showing the growth of the
Eugene F. Phillips Electrical Works, together with portraits of the
founder and present officers of the company.  There is anillustra-
tion also of the branch works in Montread, but we were disap-
pointed at not secing the portrait of the coterprising maniyger of
this branch  Mr. John Carroll,
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. BY THE WAY.

Mg, John Langton, the well-known clectrical consult-
ing engineer, of Toronto, has recently been acting in
that capacity in connection with several electrical enter-
prises in the United States, and is considering the
question of opening a branch office in New York city.
I took advantage of the opportunity afforded by his
recent visit to Toronto to submit to him a few questions
regarding the directions in which the greatest develop-
ment is taking place and is likely to take place in the
applications of electricity,  Seceing that a commence-
ment has been made in Canada in the direction of
transmission of clectricity for power over considerable
distances, I enquired what, in his opinion, would be the
future developments along this line. His reply was,
that he believed there would be a considerable develop-
ment in power transmission schemes over distances of
from 35 to 15 miles, a less number over distances of from
15 to 25 miles, and very few over longer distances than
25 miles. He does not anticipate as great development
in the direction of the application of clectricity to rail-
way purposes, as many persons look for. One of the most
promising ficlds he believes to be in the manufacturing
world, in connection with the increased use of clectric
motors and a greater number of private lighting plants.
Turning to the subject of the cost of clectric light and
power, Mr. Langton stated that prices are very much
lower in Canada than in the United States ; indeed he
found, by comparison, that an estimate given him
recently for a constant supply of current for power
purposes in New York, was almost exactly double the
price given him in Toronto for an intermittent service.
Of course the value of real estate and the consequent
expensiveness of doing business in New York city
accounts to some extent, for this difference in price ;
but allowing for this, the fact remains that prices in the
United States are not cut (o nearly so fine o point as in
Canada, and it is difficult to see any reason for the
unprofitable rates which prevail in this country.  As to
the result of the introduction of acetylene gas, Mr.
Langton has been informed by a gentleman, said to be
well qualified to speak with authority on the subject,
that acetylene gas has for some time been manufactured
and used in Switzarland, without regard apparently to
the exclusive patent rights to which Mr. T. L. Wilson,
the allegred inventor, lays claim.  The surprising thing
is, if this gentleman’s statement be correct, that Mr.
Wilson should have succeeded in obtaining from the
gas companies of the United States such large amounts
in cash for territorial rights to the use of his discovery.

X X X X

A corresProNDENT of the Hardware Merchant reports
the following interview at Dunaville, Ont., which goes
to show that cven bright lights of the church are some-
times not above attempting to shine in “‘borrowed ™ light
at the expense of the electric light company :—
* Where's the boss 2™ 1asked as 1 strolled into J. H.
Rowe's store, Dunaville.  ** Up at the Baptist church,”
was the reply.  And fecling that as the mountain was
unlikely to come to Mahomet, Mahomet would have to
repair to the mountain, 1 wended my way to church (?)
After grecting me, and in reply to my query, “ What
are you doing 2” he said 1 ¢ 1 think 1 am one too many
for the Electric Light Co. I am intercsted considerably
in church work, and, wanting to light up the basement
of our church with the incandescent light, I asked the
company if they would make any reducticn in price

charged for arc light in church. Being answered in the
negative, | racked my brain for a scheme to get ahead
of them, and finally struck upon the plan of muking a
hole through the floor.  And on Wednesday and Friday
nights the arc light above can be lowered into the base-
ment, and now we will get three nights’ light for zoc.
per week instead of one.”
X X %X X

In the pioneer days of telegraphy in Cunada an Irish-
man, whose son had gone to the North-west, wanted to
send his boy a pair of new boots, and conceived the idea
that the quickest method of delivery he could adopt
would be the telegraph.  Somebody had told him that
communications could be sent very quickly that way,
and he didn't see why a pair of new boots shouldn't go
in the sine manner, He wasn't quite sure how to go
about it but concluded that the proper way would be to
hang the boots on the wire, which he did. Soon after,
a tramp passing the spot, caught sight of the boots
slung across the wire, climbed the pole and appropri-
ated them, hanging up his old ones in their place. By
and bye the Irishman returned, and seeing the old
boots, exclaimed : ¢ Bedad, Jimmy's sint back his old
boots t'let me know he got the new wuns,”

% X X X

Mz. John Carroll, the well-known representative of
the Eugene F. Phillips Electrical Works, Montreal, is
repeating with much relish a story of which he was
recently made the recipient at lancaster, Ont. A
farmer living on the outskirts of that town was recently
boasting to his urban neighbors that his house was
entircly lighted with electricity. The announcement
was received with incredulity by the townspeople, who
wouldn’t believe that the agricultural population had so
suddenly decided to put on airs and add to their expense
account. They finally decided to accept the farmer’s
invitation to visit his house and sce for themsclves.
On their arrival at the farm house this is what they
saw : a single incandescent lamp suspended from the
ceiling of the dining room, with sufficient cord attached
to cnable the farmer and his family to transport the
light to any part of the premises. The difference in
cost between an incandescent lamp and a lantern, is all
the farmer’s progressiveness cost him, and this, no
doubt, is offset by a reduction in his insurance premium
consequent upon the lessened fire hazard.

SPARKS.
7 he Leamingston Electric Light Co. are installing a 60 kilowatt
Canad:an General single-phase aitemator.

The numberof passenyers carried over the Galt, Preston and
Hespeler Street Railway in 1895 was 175,000,

Mr. Beemer, the promoter of the clectric railway at Quebec, is
said to have masde the necessary arrangements for carrying out
the work.

The Monireal Street Railway Company recently placed an in-
crease order for 3o C.G.E. 800 and 20 C.G.E. 1,200 railway
notors with the Canadian Generz.! Electric Company.

Mr. 1saac McKay, of St. Thomas, who was engincer of con-
struction of the London clectric railway, has accepted an offer to
superintend the construction of a new street railway in Cleveland.

The electric light plant at Alexandria, Ont., is now in operation.
The power house, situated about two miles from Alexandria, is a
substantial stone building, and is equipped with a 60 K. W. 2,000
volt alternator, driven by a Robb-Armstrong engine.  The switch-
board is of marble, and the whole plant is a very substantial and
practical picce of work, and reflects credit upon the contractors,
Messrs. Ahearn & Soper, Ottawa.



February, 1896

CANADIAN ELECTRICAL NEWS a3

WAFYFER TUBE BOILERS.*
By W, T, Hoxne,

Wans your worthy secretary called upon me for & paper on
water tube boiiers, 1little realized the difficulty attending the
work, for the subject has already been so fuliy and so ably dis-
cussed in the technical journals, and even in the ordinary  trade
catatogues, that 1 fear my humble contribution to the proceedings
of this Socicty will contain little that is new or interesting,  How-
ever, hoping that T may at least be fortunate enough to wlean
from ficids which possibly some of you have passed over, 1 bey
your indulgence and attention to certain facts, which we of the
water tube persuasion believe to be proof positive of the correct-
ness of our systen,

OLD AND NEW.

Not at all unfrequently are the promoters of water tube boilers
called upon to furnish evidence of the extent to which such boilers
are, and have been used.  The prevailing idea in the minds of
many steam users appears to be that of mistrust in the principle
and effect of water tube boilers, It is noi what their fathers used,
neither does their local boiler maker approve of them, a negative
premise naturally calling for a negative conclusion.

Why are not water tube boilers in more general use?  Hecause,
as was explained in a discussion of the subject by the American
Socicty of Mechanical Engineers, they require i high class of en-
gineering to make them successful. The plain eylinder s aneasy
thing to make, It requires little skill to rivet sheets into a
cylinder, build a fire undee it, and call it a boiler; and because it
is vaxy and anyone can make such a boiler, beeause it requires no
special engineering, they have been made, and are still made, to
avery large extent. The water tube boiler, on the other hand,
requires much more skill in order to make it successful, a fact
proven by the great number of failures in that line.

Water tube boilers are not new.  From the carliest days there
have been those who recogmized their advantages, and in modern
practice to refuse them equal consideration with the best known
mechanical appliances of other types, is only  pardonable on the
wround of ignorance or injustice.

I was greatly amused recently to find in aso-called engincering
journal, the following item of news :—

“At Davenport, Ia., the old battéry of four boilers at the
Arsenal is being replaced by two bailers of novel construction in
that region.  The new boilers are 200 hup. each, and instend of
the heat passing through tubes surrounded by water, as in the
ordinary boiler, the process is reversed, and the wiater in pipes
passes through a current of hot air, thus giving o grreater heating
surface and insuring the greatest safety.”

Plainly these are nothing more or less than our ordinary  water
tube boilers, and it is quite evident that the author of that item
gauges the progress of this world by the developments on the
little rock is’and in the Mississippi, occupicd by the United States
Arsenal.

Countrast with this another item of news in the Youths Compan-
ion, to which my nine-year old boy called my attention only a few
days ago. It read as follows :—

“An interesting discovery has recently been made in the
Muscum at Naples, where the works of art and utensils found in
the buried city of Pompeii are preserved.  Careful inspection of
one of the ancient copper vase-shaped vessels there, has shown
that it is in reality a tubulas boiler. That this form of boiler
should have been known to the Romans two thousand years ago
is somewhat remarkable.  For just what purpose it was used is
not known, but the boiler is welleconstructed and contains five
tubes running across a central fire-box, and so arranged as to
permit the water surrounding the fire-box to circulate through
them in a continuous « *rrent. The soldering of the tubes was <o
skilfully done that it remains intact to-day, and the cover of the
boiler closes hermetically. The eatire height of the machine,
which, as remarked above, is shaped like 2 vase with two aside
handles and three feet, is only about 17 inches. It has been suyg-
goested that it may have been cimployed for distilling pusposes.
However that may be, its preservation under the ashes of Vesuvius
proves that tubular boilers are not altogether a product of modern
invention,”

Na doubt you have all read Lord Lytton’s account of the last
days of Pompeii, and recall his description of the wonderful therme
or baths, which formed so prominent a feature of cvery Roman
city during the first century.  Poswibly this ancient boiler was de-
signed by one of those bright Roman or Grecian lm;ch:mic.s

* Paprer read Wefore the Mining Association ¢f Quelsec.

for heating the water for the Suditoream or warm baths.

We find it duplicated almost exactly i the Galloway wiler
tubes of the present day, and I have no doubt iCwe could follow
up this investigation of ancient boilers, we would find  the know-
ledgze possessed by the ancient Greeks and Romans was not con-
fined to Poetey, Sculpture and Art, but that even water tube boilers
and heaters were known to them,

The principle of the Galloway tube originated at the time when
probably the first steam boiler made in this wotld was constructed.
It is not known when the first steam boilee was canstructed, but
the first steam boiler recorded was made at least 200 years before
the year one of our
eri.

In a discussion
of various  foums
of shell sand water
tube bailers it the
New York meot-
ingy of the Ameri-
can Society  of
Mechanical Ene
Kincers in 1885,
Me. W, E Duarfee
gives an illustrae
tion of this very
unique  boiler,
capicd  from  (he
first Latin trans-
lation of the Pucu-
matics of Hero of
Alexandria, who
lived and wrote
about 200 B.C.
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lts construction
is shown in Figs.
216and 217, The
figure is copied
from the Latin
transhation  refer-
o red to, and repre-
sents Qo perspece
tiveclevationofthe
boiler and its ap-
pendmgres,  show-
inge s internal
construction by
dotted lines, The
second figure (217)
was drawn by Mr.
Durfee to facili-
tate explanation ;
it shows a hoi-
rontal section  of
Fig. 216 taken
just below the tap.

The apparatus
consists of a ver-
tical  cylindrical
shell, whose ends
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are closed by heads, through the centre of which passes a ver-
tical cylindrical flue, 1D, whose upper end is provided with greates
for the support of the fire, Z, the hot gises from which passed
downward through the flue. The space between the flue and
shell is divided by diaphreaggms into three unequal compartiments,
A, B, C, in the first of which steam is jrenerated, the others being
siimply reservoirs of hot water, The central flue, D, is crossed
by three cylindrical tubes, 1, F, E, the tubes, H, F, connecting
the hot water spaces, B, C, act in the'same way s the Galloway
tubes, now in comimon use, but the bottom tube is closed at the
end, E, its opposite end opening into the smallest or steam com-
partment, A\, The compartmeant, B, is provided with a funnel, S,
whose tube extends nearly to the bottom of the baoiler ; and also
with a safety tube, V, whose curved upper end is immediately
above the funnel, 8. The compartment, C, has a cock, N, from
which the water is drawn, The compartment, A, has within it 2
three-way cock, I the three discharge pipes of which are con-
nected with the gaose-aeck blow pipee, G, the teiton, T, and the
simgimgg-bird, Py respecatively.  The three-way cock, 1, is operated
by a cross-handle, O, and the upper end of its plug hies gradua-
tions which, when brought opposite an index mark on the shell
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of the vock, determine which of the theee discharge pipes shall re-
ceive the steam generated in compartment A

‘The principal function of this appariatus was to furnish hot
water, and it iv o contrived that it is impossible to drawany con-
siderable amount of hot water from the cock N, without putting
in an equal yuaatity of cold in the funnel 8. In order to put this
apparatus at work, the compartments Band C were filled with
witer to a level above the upper water tube H, by means of the
funnel 8. The goose-neck G was then removed and water poured
into the compartment A, sufficient to fill it nearly to the lower
end of the three-way cock I The fire was then lighted, and as
soon as steam manifested itselfy, the goose-neck G was returned
1o its socket and placed in such a position that the fire Z was
blown by the issuing steam. The threesway cock 1 could be
turned by its handle O, »o that the steam would canse the triton
T 10 sound his trumpet, or the bird Pto warble, and thus announce
to interested pastics that the water was **boiling hot.”  In case
any steam generated in the compartiments Band C, it found an
exit through the safety-pipe V, and any entrained water re.entered
the boiler through the funnel 8. In case it was desired to draw
ot water in any great quantity from the cock N, it was necessary
1o supply an equal quantity of cold water through the funnel 8,
this requirement insuring a constant volume of water in the boiler,

But | need not weary you with ancient history, 1t may satisfy
our curiosity and lend some additional color to Solomon's proverb
that * There is nothing new under the sun,” yet we cannot expect
ancient Greece or Rome to furnish models for our boiler makers
of to-day.  Only by comparison do we really begin to appreciate
the vast changes by which the engincering talent of to-day is
taxed to its utmost to produce machinery and appliances which
will accomplish the greatest amount of work for the longest
period, with the least expenditure of cffort. Steam boilers per-
haps have not attained that degree of perfection usually accorded
to the steam engine, yet when we note the progress which has
really been mide, and realize how close we have approached to
the theoretically perfect boiler, we have great cause to feel en-
cournyed,

Of the two hundred and sixty odd boilers recorded in Mr. Bell's
most valuable Directory of Canadian Mining Industries, 307 or
5400 hp. are of the water tube type, and 509 or 9,000 h.p. are
shicll boilers, leaving 20% or 3,600 h.p. unclassified.

Since practically all of the above water tube boilers have been
installed within the past ten years, we can safely infer that in the
wininy trade at least, more horse-power of water tube boilers are
now sold cach year, than all the other types combined.

There is no better evidence of the survival of the fittest in
modern boiler practice, than a comparison of the various types
exhibited at the Centenniat Exhibition of 1876, with those shown
at the World's Fair, 17 years later. At the Centennial there were
exhibited 14 different types of boiters, of which two were castiron
scectional, four were shell or tubular boilers, two were shell boilers
with water tubes crossing internal fire tubes, while seven wereex,
clusively water tube boilers.  Of the whole number exhibited at
the Centennial, but one, the Babeock & Wilcox, reappeared in its
original form at the World's Fair in 1893.  Of the fifty-two boilers
exhibited in the main boiler room at the World's Fair, all were of
the water tube type, while thirty-one of them were distinet copies
of the original boiler patented by Stephen Wilcox in 1856, just
forty vears ayo.

THE PERFECT BOILER.

What really constitutes a perfeet boiler?  Mr. George H. Bab-
cock m his bfe-time undertook to formulate the twelve fundamental
principles upon which it should be built, It was about tweaty
years ago that his formulas were first published, yet those same
principles still live, and are looked upon to-day as the acme of
scientific boiler construction. I need not repeat them here ; they
have long occupied a prominent page in the Babecock & Wilcox
Co.'s book “Steam.”  But ravely do we find so much truth in so
foew words.

Few boilens there are entirely devoid of all good talking points,
but do not be satisfied with a boiler simply because it is made of
pood materdab and workmanship, or because it has a mud drum,
or because it has lange water and steam capacity, or because it
has a large disengaging surface, or because it has a good circula-
tion, or because it is built in sections and is therefore sife in the
event of explosion, or because it is able to withatand high pres-
sure and unegual expansion, and has its joinls protected from the
fire, or because the furmace is provided with chambers for the
proper combustion of the gases, or because the heating surface is

it at rfight augles, and only leave it when the greatest possible

compased of thin metal so arranged that the hot gases will cmss.%
L

heat is extracted from them, or because it will work up to or over
its full rated capacity with the highest cconomy, or because it is
fitted with the best quality gauges and fittings.  Each of these
qualities add greatly to the value of a steam boiler, but that one
is best which combines the greatest number of such qualities, and
therefore proves the best investment independent of first cost.
Mesurs, Galloways, Ltd., of Manchester, Eng., illustrate on page
o4 of their late catalogue, what they are pleased to designate as
their ¢ Manchester Boiler,™ but which is in veality a reproduction
of the ordinary inclined water tube boiler, built by so many mana.
facturers of to-day.  In explanation of this marked deviation from
the Galloway, Lancashire, and Cornish boilers which they have
been building for so many years, Messry. Galloways, Ltd., say :(—

“For ordinary pressures the Galloways boiler possesses great
advantages, but beyond that, cylindrical boilers are frequently of
large diameter, necessitating extremely heavy plates, and although
for marine practice this is carried out, yet for situations where the
conditions are less rigid, it is advisable to have a boiler more
suited to the reguirements of the case,

“In addition to this, where transport of lange picces is difficult,
the Manchester boiler offers considerable, advantages, as the
largest picce is the upper vessel, which rarely exceeds five feet in
diameter, twenty feet in length, and four toas in weight, the tube
rods and boxes being separate. 1t will be seen that all the tubes
are inserted into one water box or chamber at each end, the front
one connected to the upper vessel by a wide neck, and the back
chamber by a large circular connection, by which means an even
circulation is kept up,  The boiler is further provided with an in-
ternal arranmggement in the upper vessel for separating the steam
from the water, thus preventing priming and its attendant evils.
This arrangement of boiler has been largely adopted on the Con-
tinent, and we anticipate that when its merits become known, it
will be received with great favor by steam users requiring boilers
for high pressure.”

That is good; cominyg from such an eminent authority, we can
only interpret their adoption of the water tube principle as a stronyg
endorsement of the work accomplished by their predecessors in
that ficld of engincering. 1 fully expect, however, in the next
issue of their catalogue, Messrs. Galloways will have overcome
their prejudices sufficiently go limit the diameter of their drums to
36" or 42", and that they will further arrange to enclose the drum
so as to utilize its surface for heating rather than condensing.
Then they may add to the merits of their boiler, safety and
economy.

1 might add that although Messrs. Galloways are pleased to
limit the use of their water tube boilers to stationary work, the
boilers of that type are just now making tremendous strides inthe
race for supremacy in marine practice.

As an example in proof of this statement [ might refer to the
steamers Turret Cape and Turret Crown, which have just closed
a very successful scason in the coal carrying trade between
Sydncy and Montreal.  From their lessees the Dominion Coal Co.,
I learn that the two steamers have a combined record of 27 trips,
extending over a period of 44 weeks, during which time they
brought 66,981 tons of coal into this port.  To this total should be
added 11,900 tons for short cargoes, made necessary by the very
low water in the river and canal, which difficulty prevailed
through all of last season.  Had there been a sufficient depth of

'ater, both steamers could just have easily have brought in a full
caryo each trip.

The actual carrying capacity of cach of the Turret boats is
3,000 tons.  They are fitted with water tube marine boilers, 2,200
square feet of heating surface being the 1otal for each boat.
They have been kept in continual service right through the season,
and the captain’s log shows a clean record for the boilers.

Many other and larger steamenrs fitted with water tube boilers
have gone into commission during the past few wonths, and in
every case the boilers have given the greatest satisfaction.

CAPACITY.

The term *‘ Horse Pawer™ is one which admits of a wide inter-
pretation, being little understood by some and often misapplied by
othiers.  Originally used as a unit of capacity by James Watt, and
suppased to be the average amount of work performed by a good
strong English cart horse, its value is 33,000 Ibs. raised one foot
high per minute. It may be expressed in any equivalent of this
unit as onc pound, raised 33,000 feet highper minute. At best this
is but an arbitrary unit, since the actual value of a horse-power de-
pends, as a Yankee boiler maker has very aptly expressed it, upon
the sizc of the horse.  The evolution of the term “‘hiorse-power ™ as
applicd to steam boilers, hasbeen gradual but not theless marked,
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PPrior to the advent of compound and triple-expansion engines,
it was always customary to caleulate the steam consumption of
the ordinary slide valve engines then in most common use, at the
rate of one cubic foot of water per hour, or say 624 e, For in.
stance, a 10 hop. engine would require a boiler capable of evapors
ating 625 s, of water per hour.  In general practice it was found
boilers of different types of construction varied in evaporative
capacity according to the efliciency of their total heating surface,
the amount required per hop. averaging about as follows :—For
plain cylinder boilers, 10 square feet; for large flue boilers, 12
square feet; for horizontal and multitubular boilers, 1§ square feet.

Of late years tremendous strides have been made in the devel-
opment of the steam engine, so that instead of one cubic foot of
water, or 624% the, steam consumption per hop. per hour, the
modern engine builder knows that he must develop a horse-power
with less than 3o Ibs. of steam for simple non-condensing engines,
and from that down to 13 Ihs. or less for triple expansion conden-
sing engines, depending upon the size of plant and munber of
cylinder expansions,

Here then arises a serious complication in the determination of
horse-power.  Shall it be a large or a small horse?  The prospec-
tive purchaser should consider this matter carefully, and demand
that all tenders must state specifically the actual evaporative
capacity of boilers to be purchased, to be determined if necessary
by a practical test. The American Society of Mechanical Lngi-
neers has very properly solved this problem by the favorable con.
sideration of its Special Commiittee’s report at the New York meet-
ing in 1885, whereby the equivalent evaporation of 301bs. of water
from a temperature ot 100° Fah. into steam at 70 lbs. pressure, is
fixed as a boiler horse-power.

Amcrican manufacturers generally have adopted this standard,
and while they may differ in the number of square feet of heating
surface they aliow for developing i horse-power, there is no longer
any doubt as to the size of the horse.

1 cannot leave the subject of horse-power capacity without first
making a strong appeal for a more uniform rating of boilers, arat-
ing which has some tangible basis.  Not until you arc able to com-
pare boilers by the actual number of square feet of effective heat-
ing surface they contain, or the actual number of pounds of water
they will evaporate under ordinary working couditions, can you
judge whether one boiler is cheaper than another.

1 confess 1 was greatly shocked only a few days age, to hear
the admission of a fire-tube boiler man, that he only figured the
upper half of his tubes as effective heating surface. 1 shall al-
ways remember him asan honest manof good sense,  There isno
question but that fire tubes and shell plates exposed to the direct
action of hot gases, form very cfficient heating surfaces when
they are clean, but who is there who will claim the possibility of
keeping such surface constantly clean while the boiler is in active
service.

Effective heating surface is that which receives the direct con-
tact of the hot flame or gases and continues to do so without in.
terruption from soot, or interference by close fumace walls, or
baffle plates. This is the proper basis upon which to purchase
your bailer, other conditions of course being equal.

SAFETY.

I have been asked why a water-tube boiler is necessarily a
safety boiler. It is not necessarily a safety boiler; in fact I
could name a number of water-tube boilers which are safe in
name only. Certainly a boiler with very wide flat stayed sur-
faces, enclosing chambers receiving the combined circulation of
all the tubes, should not be considered a safety boiler. Stay
bolts and braces at best are a constant menace to safety, since
they are usually located in inaccessible places, difficult to inspeet
and repair.  But the principal objection appears to be the impos-
sibility of providing braces which brace at the proper moment.
How is it possible to assemble a number of pieces of metal, all of
different sizes and shapes, and subject to greatly varying temper-
aturcs, and expect them to expand, contract, and remitin uniform-
Iy tight at all times? But it is to be regretted that in defending
the principle of water-tube boilers, there are other weaknesses to
apologize for than braces and stays. There are those with tubes
closed at cne or both ends, the aggregation of pipe and fittings,
and the bent tube monstrosities, so aptly described in a recent
publication called ** Facts,” all more or less dangerous because
they cannot be cleaned. -

That a boiler can be made 50 as to be practically safe from ex-
plosion is a demonstrated fact, of which no one at all acquainted
with modern engincering has any doubt.  Of this claks of boilers
the Babcock & Wilcox is a pre-cminent example from the length

of time which it has been upon the market, and the large number
which have been for years in use under all sorts of circumstanees
and conditions, and under all kinds of management, without a
single instance of disastrous explosion.

The Babeock & Wilcox water tube boiler has all the elements
of safety, in conuection with its other chavacteristics of cconomy,
durability, accesaability, ete.  Being composed of wrought iron
tubes and w drum of comparatively small diameter, it has @ great
excess of strength over any pressure which it is desirable to use,
As the rapid circulation of the water insures equal temperature in
all parts, the strains due to unequal expansion cannot vecur to de-
teriorate its strength,. The construction of the boiler, morcover,
is such that, should uneqgual expansion occur under extraordinaey
circumstances, no objectionable strain can be caused  thereby,
ample elasticity being provided for that purpose in the mothod of
construction,

In thix boiler, so powerful is the circulation, that as long as
there is suflicient water to about half fill the tubes, a rapid current
flows threugh the whole boiter, but if the tubes should finally get
almost empty, the circulation then ceases, and the boiler might
burn and give out. By that time, however, it is so nearly cmpty
as to be incapable of harm if ruptured.

Its successful record of over twenty-live years proves that by
the application of correct principles, the use of proper care and
wood material in construction, a boiler can be made so as to be
in fact, as well as in name, a *“safety boiler.”

CANADIAN ELECTRICAL ASSOCIATION.

The Executive Committee of the above Association met in Toronto
on the 16th of January to discuss preliminaties in connection with the
arrangeiients for the convention which is to take place in that aty in
June next.  Several sub-committees were appointed to funher these ar-
rangements, and report to the Executive at another meeting to be held
shortly.

Subjects upon which it would be desirable to have papers were con.
sidered, and a selection made.  An invitation has een extended to a
number of qualified persons to furnish papers on these selected subjects,
and from the majority the Sectetary has already receivel favorable re-
sponses.

Judging by these favorable initiatory procecdings, and taking into
consideration the fact that the convention is to be held in the Queen
City of the West, in the locality of which a Jarge proportion of the mem-
bers of the Association reside, and at the most favorable scason of the
year, there is reason to anticipate that great success will crown the
event,

In the interim before the convention, every person connected with or
interested in the electrical interests of Canada, who is not akeady a
member of the Canadian Electrical Association, should connect himselg
with the organization. This especially applies 10 persons connvcted
with the electric lighting industry, for reasons which have recently been
mentioned in these columns,

TRADE NOTES.
Attention is called to the advertisement of Messts. Ahearn & Soper,
in another column, offering for sale sccond-hand machinery.

The Royal Electric Co. have just completed the installation of a 3o
k.w, “S.K.C.” two-phasc generator, for the Glenwilliams Electric
Light Co., at Georgetown, Ont.

The Ottawa Carbon Co. advise us that they are turning out 20,000
catbons per day, and have orders in hand at present sufficient to keep
their works emplayed until May next.

The Packard Electric Co., of St. Catharines, Ont., have opened an
clectrical repair department in connection with their works.  They are
making a specialty of re-winding strect railway armatures and trans.
formers, and already have scveral orders on hand.

John W, Skinner, of Mitchell, Ont., advises us that he sold during
the month of January, seven clectric motors and two lighting plants.
My. Skinner has had a large experience, having installed, perbaps, as
many plants of different systems as any man in the businesss.

The Power Rope and Belting Co., of St. Catharines, Ont., has heen
incorporated, to manufacture belting by a new process, under patents
granted to Mr, H. Ellis. The capital stock is $20,000, and the pro-
moters arc:  J. W. Cay, Harry Eliis, H. Flummefclt, . Coy, all of
St. Catharines, and I.. Raymond, of Welland.

Mr. G. A. Powell, assistant manager of the Packard Electric Co.,
St. Catharines, Ont., informs us that his Company were appointed in
October last, Canadian agents for the Bryant  Electric Co., of Rridge-
port, Conn., manufacturers of clectrical specialties, and the R. Thomas
& Sons Ca., of East Liverpool, Ohio, porcelain manufacturers
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ELEGTRIC RAILWAY DEPARTMENT.

BRANTFORD ELECTRIC RAILWAY.

This roud is principally owned and operated by the
Canadian Genernl Electric Co., and has been in opera-
tion as an clectric road since 318t of March, 1893.  The
officers are well-known financial railroad and clectric
men, viz.: Pres., Frederic Nicholls ;| Viee-Pres., H.o P,
Dwight ; Sec'v.~Treas,, W. S Andrews; Board of

BRANTFORD ELECTRIC RAILWAV—MOHAWK PARK.

Directors, Robt. Jaffray, Hugh Ryan, Geo. A. Cox, W.
R. Brock and Thos. Long. The road is under the
management of Mr. Jas. T. Madden who has been in
the railroad business for a number of years having held
a responsible position with the C. P. R. in connection
with the construction of their line between Sudbury and
Sault Ste. Marie. Mr. Madden is ably assisted in the
management by his accountant, Mr. Jno. Murrode.

The Indian City, with the Grand River bending round
it, the picturesque scenery on its banks, and Mohawk
Park, through which it flows, delights even the traveller
who has climbed mountains, travelled through rocky
Muskoka or languished in the salty breezes of the sea.
side, to come and spend a few months in this pretty
town with its hospitable people.

Much of Brantford’s popularity as a summer resort is
due to the Brantford Street Railway Co.  Last spring
they purchased Mobhawk Park —on which they have
already spent $12,000—one of the most delightful spots
in Canada. It comprises 42 acres, in which is an arti-
ficial lake. They cleaned the park up, built a quarter-
mile bicycle board track, sodded the centre and erected
a grand-stand capable of seating 1,500 persons, and a
bleacher of 730 seating capacity. The track is sur-
rounded with trees.  Ten arce lights light up the track
at night where large crowds assemble in the evening to
witness the bicyele racest Fifteen arc lights are scat-

tered through the woods and on the edge of the lake.
A large pavilion and casino were crected during the
summer. A band plays there three nights a week, and
a hungry or thirsty soul can cat or drink to the strains
of Sousa’s latest production, surrounded by oo colored
incandescent lights, The casino and pavilion thus
illuminated present & very pleasing night effect from the
lake.

The lake is a mile and a half in length by & mile in
width supplied with water from the Grand River. The
compiny propose to dam up the ravine in the park and
allow the water to run through the ravine and over the
dam. Behind the waterfall will be .varied colored
incandescent lights which at night will give a very
pleasing effect.  Bicycle bouts and canoes are for hire,
vr you can step into your canoe at Oxford street bridge,
and paddle twelve miles down the river, when you find
yourselfin Mohawk Park lake, only two miles from home,
as the river is so crooked.  You leave your canoe there,
see the sights and take the street car back to the city.
The Hamilton road leads from the city to Mohawk Park,
and in one place there is a steep grade on which is a
switch, but only one trolley wire, which is used for the
car going up the grade on its way to the park.  As the
grade is steep the down car does not need a trolley wire
on the down trip. As it shoots down the grade the
lights go out, and this spot has come to be called ¢¢ the
tunnel.”  Mr. Madden has instructed his conductors to
acquaint the passengers of its existence before they
come to it, so that they may be prepared. The young
people like ¢ the tunnel.”

The park was opened on the 24th of May, and on
that date a railroad men’s pic-nic came to town. The
compiny collected on this inaugural day 18,000 fares.
As a money maker no park can beat Mohawk Park.

On the cight and one-half miles of single track twelve
cars run in the summer time, but in winter not so much
service is required. The T " rail is used exclusively,

BRANTFORD ELECTRIC RALWAV—POWER STaTioN,

six miles weighing 3o Ibs. and the balance 6o Ibs. ; any
new rails will be 60 Ibs. in weight.

The centre of the system is at the corner of Colborne
and Market streets from which all the lines radiate.
The main line runs east on Colborne, with a belt line
around the ecastern wards, via Alfred, Nelson, Brock
and Arthur streets and Park ave., back west on Col-
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borue to Brant ave., then north to the lastitute for the
Blind. Three cars cover this route,

The second line runs from the G, T. R, depot down
Market street to the Kerby House on Colborne street
making connections with all G. I R. trains.  As the

distance is so short only one car is necessary on this
route.

The third line terminates in West Brantford at one
end and in Eagle Place, o southern suburb of Brantford,
It's course is on Oxford street in West

at the other.

BRANTFORD ELECTRIC RANLWAV—MOHAWK PARK.

Brantford, to Colborne street, then to Market street,
south on Market street to Core street, Core street to
Cockshutt road, to Eagle Place. Two cars cover this
route.

The fourth line (operated only in summer) with six
cars runs east on Colborne street from Market street to
the Hamilton road, thence to Mohawk Park.

It took a great deal of persuasion by the company to
induce the Council to allow them to lay their track on
Colborne street from Alfred to Brock, a distance of
three blocks, saving them the journey round the belt
line on their way to Mohawk Park. After much con-
tention the Council gave in, and the company therefore
save a half a mile by a direct route to the park.

THE POWER HOUSE.

In keeping with the general excellence of the road is
the power house, situated on Colborne street, near the
G. T. R. tracks. The soil is something akin to quick-
sand and the foundation is sunk to a great depth. The
reason of building here was that a stream ran through
the property which affords a supply of water for con-
densing, The power station is a two-storey brick
edifice with the top storey floor on a level with the
street. In the annex of joxjo ft. are the boilers and
fuel. The main part is 8ox30 ft., and the top storey is
used for the general offices, waiting rooms, car storage
and repair shops.  In the basement of ground floor are
the repair pits and lavatories, taking up the froyt part,
while the rest of the building, 62x350 ft., comprises the
engine and dynamo room.

The company do a good incandescent lighting busi-
ness.  Besides their railway machines, they have three
alternators.  The railway gencrators are two No. 32,
300 h.p. C. G. E. machines, and the alternators are:
one 1,000 light C. G. E. and two 750 light C. G. E.
machines with exciter. A 25 lLight ¢ Woed” arc
machine supplies the company with light for private
purposes.  The machines run trom a line of -shafting

extending the full lengt of the room, having twa
Goldie & McCulloch  cluteh  couplings  attached,
Power is supplied by two ' Wheelock ™ condensing
engrines of 130 hop. each.  From the boiler room steam
is supplied from two Waterous and one Doty boiler ot
150 hop. each. The fuel used is Reynoldsville stack.
Mr, D, C. Thomas is the chief engineer and is a younys
mechanic of great promise.  An engincer and fireman
are on for each twelve hour's run.

The wires are run from the switch-board to the
ceiling, thence up through the tower on the side to the
poles outside.

The switch-board is of wood panels, and the instru-
ments are on slate bases.  Mr. J. Watts is the electrical
superintendent and has charge ot all the outside work.

Thirty men constitute the regular staff, with fifteen
additional in the summer.

The company have just issued a successful report,
and as Brantford grows, as she certainly will do, the
Brantford Street Railway Co. will by and bye take
rank with the largest and most prosperous electric
railway concerns of the Dominion,

ANNUAL MEETINGS.

OTTAWA ELECTRIC EAILWAY COMPANY,

Tue annual meeting of the above company was held
on the 27th of January. The reports presented covered
only a period of seven months, owing to the annual
meeting, which was formerly held in June, having been
changed to January.

The receipts from June 1st to December 3ist, were
$122,604. 39 tor car fares, and $35,479.59 from mail cars
and other sources—a total of $128,173.08. The work-
ing expenses of the road were $73,983.48, leaving a net
profit of $54,190.50. From this a two per cent divi-
dend was declared on Sept. 2nd, a 2 per cent. dividend
on Dec. 2nd, and on January gth « dividend of ¥5 of 2

BRANTFORD ELECTRIC RAILWAV—MOHAWK PARK.

per cent., leaving a balance of $16,166.50 to be ab-
plied to the profit and loss account. 2,843,173 passen-
gers were carried during the seven months, and the
wages paid out amounted to $45,671.43. The assets
of the company are valued at $985,994.63, the profit
aad loss account amounting to $57,808.03.

The election of directors resulted as follows: J. W,
McRea, President ; W. Y. Soper, Vice-President; T,
Ahcarn, Managing Director 3 G. P. Brophy, W. Scott,
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P. Whelan and T. Workman,
Auditor.

R. Quinn was appointed

TORONTO STREET RAILAWAY COMPANY,

‘Fhe Foronto Street Railway Company held their an-
nual meeting a fortnight ago.  Mr. W, D. Matthews,
a director of the C.P.R., was appointed a director, and
at a subsequent meeting  Mr. Jas. Ross, of Mon-
treatl, was clected vice-president to fill the vacincy on
the board caused by the resignation of Mr, H. A, Ever-
ctt.  The directors were voted the sum of $20,000 for
their valuable services during the past year.

The annual statement snbmitted showed a net profit
of S301,310.30, as aainst a net profit of $230,095.18
for the previous year.  From the profits of this year
two dividends at the rate of 13 per cent. each have
been declared, amounting to $210,000, leaving, after
the deduction of an allowance for paving charges
amounting to S6u,000, the sum of $31,310.30 to be
carried forward.

The company has in its treasury, bonds amounting to
$330,000 available for future use, notwithstanding the
large expenditures which have been necessitated for
rolling stock, car houses, cte.  In the past four years
the gross carnings have increased $172,712.31, while
the operating expenses hanve decreased $100,418. 30.
The assets of the company are placed at 8y,773,511.70.

of March. Mr. Adam Rutherford was re-appointed
secretary-treasurer.

The new management, it is said, propose to take
steps at once to secure the extension of the road to
Beamsville, and to make other improvements.

PORTABLE ELECTRIC DRILL.

Tug Storey Motor and Tool Co., of Hamilton, Can-
ada, and Philadelphia, Pa., some time ago put on the
market a compact and eflicient portable drill, which we
illustrate herewith.  This machine is adapted for drill-
ing piy iron and copper for test work, drilling rails, and
for various other kinds of work. Owing to the type of
the motor, which is entirely enclosed, it is suitable not
only for indoor work, but can also be used for outside
purposes without requiring any specially arranged cov-
ering for fire protection. The outfit complete consists
of motor and drill combined, together with regulating
rheostat for obtaining desired speed, and a drum with
100 ft. of flexible cord, all mounted on a truck, with or
without rack for holding material to be drilled, as de-
sired. These muchines drill in sizes -up to 134 inches
in steel and 2 inches in cast iron, and are furnished with
both automatic and hand feeds.

The rapid adoption of electricity in machine shops and
factories makes a tool of this kind extremely uscful, as

PORTARLE BLECTRIC DRiILL, MANUFACTURED 1Y STOREY MoTtoRr axn Toow Co.

The comparative statement for 18935 and 1894 is as
follows :

1893, 1594.

Gross CaAtMNMES s o nennvevnnns veeers $992,800.50 $938,370.73
Opertingg CAPERses o..vvveans Ceeeaae $380.914.56  $513,507.53
Neot CATHINES coerereennoans s [ . $502,8860.04 5440.663.31‘
Passeagers camied cooieieiiie i iveess 23,353,238 22,609,338
Toansfers e ieciannernes cvnas wetieee  Te3RT,E72 74338178
Percentage of operatingg eapenses to

CATRININ e e ivrwnennanvans ceeeanes 19-3 540

During the year the company has built in its own
shops 30 open cars, and 20 closcd cars, five of which
are 30 feet double truck cars, and six sweepers,

HAMILTON, GRIMSHY AND HEAMSVILLE ELECTRIC RAILWAY
COMPANY.

At the annual meeting of the sharcholders of the
Hamilton, Grimsby and Beamsville Electric Railway
Company held on the 27th ultimo., much interest was
taken in the clection of a directorate for the current
vear.  There were two apposing forces, the Lester ticket
and the Myles ticket.  The former was successful, and
the new board is therefore composed of T. W, Lester,
president 3 John Hoodless, vice-president 3 C. J. Myles,
John A Bruce, John Guge, WL Gricves, and AL K.
Jarvis (Toronto).

The secretary-treasurer presented 2 financinl state-
went, the accuresy of which was questioned by the
president.  After considerable discussion it was resolved
to consider the report at 2 meeting to be held on the gth

it can be moved at will wherever it is needed.  These
dnills can also be placed on a table or in any stationary
position, and will cover a large range of work of differ-
ent classes.  As an illusteation, two of these drills are
mounted on bed-plates, one at cich end of a large cal-
lender roll, drilling two holes in flanges at the same time
and tapping them in the same operation, betore the roll
is moved.  Another adaption of this drill is where it is
fitted with 2 telescoping shaft and is used in yards for
drilling holes in the construction of switches and cross-
ings for street car and railroad work.

A different type of portable drill, combining all the
features of an up-to-date drilling and tapping machine,
is beinyy brought out by the above company, and will be
ready for the market in a few weeks.

PERSONAL.

Mr. Thomas Ahcam, of Ahcarn & Soper, Ottawe, and M.
Aliearn, arc at present making 3 tour of the world.

Me. G. H. Camphell, manager of the Winnipey Electric Street
Railway, was recently in Toronto and Montreal on a holiday trip.

Mr. W. AL Handeock, local manager of the Bell Telephone Co.,
at Stherbrovke, Que., is receiviny the congrmtulations of his friends
upon his recent marriage.

Mr. J. J. Vork, chicf enggincer of the Baard of Trade building,
Maontreal, and president of Montreal No. 1, C. AL S, E., was pre-
sented at Christmas by the employces in the building with a com.
plimentary address, accompanicd by a smoker's set, consisting of
two valuable meenschaum and briar pipes and a lange box of
tobacco.
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WHY CENTRAL STATION MEN SHOULD
ORGANIZE.

Editor Cavanian Ericrricat News,

Sir, In your January number you publish an extract
from a letter written by the manager of it company in
an castern Ontatio town, to the manager of a company
in 2 western Ontario town, and you derive from the re-
marks therein expressed, arguments why central station
men should become members of the Canadian Electrical
Association.  In endorsing your remarks may 1 be per-
mitted to carry the arguments a step further than edi-
torial discretion prescribed as your limit?  You describe
the municipalities as the principal gainers by the want
of organization among central station men, but it strikes
me that the position is very different, and 1 am sure that
alittle careful  reflection will convince anyone that it is
the manuficturing companies who gain more much
more than any onc else by this want of combination
and cordial co-operation, and who require to be watched
much more than do the municipalities who are generally
very mild offenders.

At the present moment the manufacturing companies
maintain very curious relation with respect to the
operating companies.  They not only manufacture ma-
chines, which, of course, is their proper business, but
they promote companies to do lighting business, then,
as consulting engincers, they advise these companies
as to what to purchase, and how to operate; and they
endeavour to foster 1 kind of parent and offspring re-
lationship with the view of opening aad keeping a
market for their own goods. Any attempt at in-
dependence of action on the part of the offspring is
deprecated by the parent company, as tending to in-
troduce an undesirable competition, and the manufac-
turing company also endeavors to guard its offspring
agrainst the bad men in the open market who would
wint to sell their goods by trying to constitute its
agents the only means of communication between the
operating company and the electrical world outside.
These agents go around with their pack of goods, and
while the customer is purchasing lamps, etc., they give
him little scraps of news as to new apparatus, ncw
installations, etc. A wvery large proportion of
the smaller central station men seck for no better infor-
mition on clectrical matters than is dribbled out to them
through the interested channel of a manufacturing com-
pany. They are satisfied to receive all their news, and
any pointers they may require from the very man who
is most interested in keeping them in the dark about the
merits of iny other apparatus than that which he him-
self sells.

Now, let amy intelligent person consider for one
moment what is inevitably the result of this. The cen-
tral station man is interested in hearing of new or im-
proved lamps, motors, ctc., that have been brought out
and by the use of which he can reduce his expenses,
or extend his business. Is an agent likely to tell o
customer of an improved type, made by a rival manu-
facturing company ?  Is he in the least likely to say
that some rival sclls a better lamp than he does himself?
Is he not far more likely to religiously avoid mentioning
any such thing? Can he be expected to recommend to,
or bring to the notice of any customer, any picce of
apparatus but that which he sells himself?  Plainly, the
purchaser, by not making independent enquirices, fre-
quently fails to hear of something really to his advan-
tagre, because it is none of the agent’s business to tell
him.

A little reflection will show central station men how
little they regard their own interests when they allow
themselves to be kept in leading strings by the manu-
factunng companics, instead of combining to study cen-
tral station practice for themselves. A manager should
keep his eves wide open to sce things, to do the very
best possible with what he has got, and to promptly
scize ahold of anything new that aflords a means of re-
ducing his expenses or extending his business.  Now,
any new labor-saving or more eflicient picce of appara-
tus is patented and owned by only one company, and
although it may be really the most valuable improve-

ment in the world, no other company is going to recom-
mend its use if it will interfere with their own  sales.
On the whole, the central station man who expects a
manufacturing company to give him really disinterested
advice as to new or improved apparatus, is likely to be
as badly left as he deserves to be.  The enterprising
man will hunt these things out for himself, by co-
operating with his neighbors, to their mutual advan-
tage. To illustrate: The storage battery has been
proven to be of great value asa central station auxiliary.
Has an* Canadian manufacturing company ever recom-
mended the installation of batteries? 1 do not think
S0, BECAUSE NO CANADIAN  MANUFACTURING COMPANY
MAKES A BATTERY THAT IS ANy ¢oob.  To recommend
it would be to hurt their own business, which is to sell
dynamos.

Again, plenty central stations using single phase al-
ternating machinery, could work up a considerable day
power business if they could get a good single phase
alternating current motor. There is such a motoravail-
able, but I shall be very greatly surprised to hear that
the agent of any of the Canadian manufacturing com-
panies has mentioned the fuct to any of their customers.
Why? BECAUSE THEV DO NOT MAKE 1T THEMSELA Es,
BUT HAVE DIFFERENT MACHINERY TO SELL, and it doesn’t
suit their business to post their customers too well on
any good points in their rival’s goods. A manufactur-
ing company, if consulted, is going to advise the use of
its own apparitus every timc; and the demand for new
and improved types must come from the central station
man, who should use the most efficient, no matter who
makes it, and find out for himself what is the latest and
best. .

As to operating central stitions. s there any muna-
ger, who thinks he knows all about it? If so, why
can't he let some other manager have the benefit of his
knowledge?  Perhaps he can get a few valuable hints
in return. By all means let there be an organized body
of central station men working together for their
mutual good—telling each other what their experiences
have been, and tackling their problems for themselves,
instead of allowing themselves to be exploited by the
manufacturing companies, who, in the words of i recent
sutferer, have **hitherto had a pic-nic.”  Apologizing
for this long letter, 1 remain,

Yours truly,
Gro. Wmite Fraseg,

W. Kennedy, of Hobart, Ont., proposes shortly to
put an clectric light plant in his will.

The scecond clectric locomotive has been put in service
in the B, & O. tunnel at Baltimore. It has improved
on all previous performances by hauling a train weigh-
ing 1,400 tons through the tunnel at the rate of 23 miles
an hour.  In starting this train 2 draw pull of 38,630
pounds was exerted. The current taken was 4,100
amperes at a pressure of 600 volts.
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SPARKS.

J. B, Guay, a deater in eleetrical supplies at Quebee, isrepoted
to have assigned.

It is reported that an mcandescent light plaot will shortly be io-
stalled at Brussels, Out,

The Aplmer Electine Lght Cow ate sand to be consadering the
purcliase of a 1wouslpght incadescent dy namo.

The Nelson Eleetne Lght Coo have recently pat an operation
ther new plant at Nelson, B Co Mee Juhn B Bliss s clectnoaa,

The 1ra Cornnall Co, s bemyg ncorporated at St Johne NGB.,
to manufacture electneal apparatus, cwe. Lhe capatal stock s
S10,000.

Alonzo T, Cross, o manuficturer of clectsical appliances at
Providence, R. L, has completed an electrie carringge which is
sitid 1o have given good resalts,

Me B . Lennos, architeet, of Toronto, has recommended the
purchase of an clectric light plant for the new city and county
buildings. “The cost is estimated at $15,000.

Mr. T. Viau, the promoter of an electiic railway between Ayl
mer and Hull, Que., is forming 2 joint stock company to build the
fine.  The cost of the work iy placed st $63,000.  The clectric
roud will be seven miles in length,

The Doummondville Electric Co,, of Drunimondvitle, Que., has
been geranted ncorporation. “Fhe promoters are: William Mit-
chell, Samuel Newton, Wilham Houston, A Quellette, of Drum-
mondwalle, and W A, Mitchell, of Nicolet.

Incorporation has been granted to the Rarrie and Allandale
Eleetrie Street Railway Coo - The promoters are J. Ho MeKegyie,
G. \Vuir, G Reedy, 8. ). Sanford and J. H. Dickinson.  The ob-
jeet of the com{mny is 1o construct an electric railway in the
vicinity of Barrie.

The Electrical Review, of London, Eng., in 2 recent issue com-
pliments Mr. DL R, Street, of Ottawa, on his interesting paper on
“ Electric Lyght Accounting,” read at the last annual meeting of
the Canadian Electrical Association, and expresses approval of
the various farms given therein,

At the annual meetmny of the Mantune Auer Light Co.. beld at
Fairviile, N.R., recently, the following directors were clected for
the ensuing year s Messese Wo H. Thome, W. C. Pitfield, R.
Reltie Jones, Go S, Fisher and S, Hayward, St John: AL Q.
Granger, Montreal; L. L. Beer, Charlotictown 3 Fo W, Sumner,
Moncton 3 F. B, Edgecombe, Fredercton.

The Toronto, Hamilton & Niagar Falls Electric Railway Co.
has piven notice of application to pastinment neat session for in-
corporation.  The object is to construcet an clectrie milway from
Toronte to Hamilton, and from that city 1o Niagara  Falls,
Grimaby and Drommondaille. The solicitors of the company are
Messr, Clark, Bowes, Hilton & Swabey, of Toronto.

The forty-ninth annual mecting of the Mantreal Telegraph
Company was held in the City of Manteeal a fortnight agoe. The
assets were shown 1o be 32,233.888.60, and the liabilities $2,050.-
330,23, Fourdividends of two per cent cach had been paide. . The
clection of directors resulted in the setum of the old boaed, and at
a1 subsequent meetimg Mre Andrew Mlen was re-clected president.

A prize of $53 and a diploma is being offered by the Verhand
Deutschier Elecktrotechniher for the best device by which mis-
takes, such as placing the wrong size fuse in fuse terminals and
the interchanging of fuses except by aathorized persons, may be
rendered impossible.  The desigas are to remain the property of
the author, and must be reccived by the Verband at 3 Monbijou-
platz before April ast,

Me. Co Al EL Carrs maniger of the London Steeet Railway Co.,
vecently pave isupper 0 the caiployees of the roud.

Henry Townsend, whose son was killed in the Seaboro railway
accident at Toronto kst summer, has been awarded damages to
the amount of $1,000.

The Fraserville Electric Power Co.. of Fraserville, Que., is ap-
plving for incorporation, with a capital stock of $20,000, to oper-
ate telephone lines and electrie Lighting plants.

An employee of the Toromto Electric Ligght Co., while repairing
the wires on Sherbourne street, in some way  ciune i contact
with a live wire, and was badly scorched about the hands sund
face.

A statement of the earnings of the Montreal Street Railway Co.
for the quarter ending December 31, 18935, shows the receipts to
be $200,460.35 an increase over the corresponding quarter for
189y of $47,336.97.

At the annual meeting of the London Street Railway Co., held
recently, the following directors for 1896 were appointed : H. A,
Everett, of Cleveland, president 3 E. WL Moore, Cleveland, vices
president ; Chas. W, Watson, Cleveland ; Thomas H. Smallman,
London, and H. F. Holt, Montreal,  Chas, Currie was appointed
secretary and Chas, E. A Carr was re-engaged as manager.

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUPACTURES AND HAS FOR SALR EVERY DESCRIFTION OF

TELEPHONIC 23 ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES,

Will furnish tenders for supplying Warchouses, Public Budings, Hotcls
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL. ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
v+« BUTTONS ETC. . .. .... ..
Will also furnish tenders to Cities, Towns and Villages for FIKE ALARM
AND POLICR PATROL SYSTEMS,
Catalogues willle furnished on application.

SALES DEPARTMENT :

et
MONTREAL:
Bell Telephone Building,
367 Aqueduct Street,

TORONTO:
Bell “Telephone Building.
37 Temperance Strect.

HAMILTON:

Bell Telephone Building,
Hughson Strect.

OTTAWA
Bell Telephone Building,
Queen Street.

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

WINNIPEG:
Forrest Block, Main Strect.

PATE NTS rrocorspox

RIECTRICAL INVENTIONS

3 Bav S1., Toesonto
* RIDOUT & MAVBEE, ''reicinoie acea.
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124 Bav St., TORONTO.

FIRSTBROOK BROS.,
King St. East, - TORONTO.

MANUPACTIUREES OF

. ELECTRICAL ENGINEERS

No. g Cheaneville 8t.

Fred. Thomseon, late chief elec.
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Electriaal Supplies
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Royal T'H Arca Specialty
Dynamos and Metors Repaired
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The village of Morrisburyr, Ont., will
shortly consider the question of pultinyg in
an electrie light plant,

The Royal Electric Co. are installings
two-phase generators at Georgetown and
Glen William ; also at Forest.

Mr. Bonfield, of Egamille, Ont., is re-
questing permission from  the village of
Arprior to enter into the electric light
business.

A circular expressing regret at the in-
convenience caused 1o subscribers by the
recent storm has been sent out by the loeay
manager of the Bell Telephone Co. in
Toronto.

At a recent meeting of the directors of
the Kingston Eleetric Light, Heat &
Power Co., Mr. Ao F. Folger was appoint-
ed manager and director.

The Government of Queensland, Aus.
tealia, are desirous of receiving applications
for the position of clectrical enyineer to
the Government.  The salary is £600.

The Western Electric Light & Heat Co.
have commenced the construction of their

system at Vancouver, B.C. The new com-
pany will supply light to private citizens at
half a cent per ampere hour.  The power
house will be built on False Creck.

The annual report of the clectrical de-
partment  of the Michiggan  Inspection
Bureau for 1895 shows a total loss of $74,-
165 in nincteen fires of electrical origin,
Ohrer 816 installations were inspected, with
the result of remedying 396 defects.

The Deschenes Electric Company, of
Aylmer, Que., has been incorporated.
The promoters are: R, H. Conroy and D,
B. Gardaer, of Aylmer, Ques W, J. Con-
roy and E. R. Bisson, of Deschenes Mills,
Que.; and J. S. Dennis, of Ottawa.

The Committee of the Lord’s Day Alli-
ance has instructed its solicitors to appeal
from the decision of Mr. Justice Rose in
the Sunday car case, which was published
in full in our January issue.  The appeal
will be heard at the March sittings of the
Court, :

The C. P, Telegraph Co. are placing a
storaze plant at Ottawa, Some 300 cells
of chloride accumulators are beinginstalled.

Thix is the first storage battery o be used
for telegraph work in Canada.  If it proves
a suceess it is the mtention to adopt the
saane system in other places.

It s sid 10 be the ntention of W, 8,
Adams, who owns saw molls at Pase Falls,
to build an clectric eailway from Darwin,
on the CO PR, to the Winmpeg iner, a
distance of twelve miles, and to use the
water power for running the nalls and sup-
plyinge electricity for the line.

A bill has been introduced in the United
States Senate authorizing the construction
of an clectrical crumser, equipped with at
system of electrical motors and propellors
invented by Richard D Painton. The ine
ventor claims that a speed of 35 knots an
hour can be maintained by eruisers thus
equipped.

Second-Hand Alternators For Sals

We have for wale several sccondiband altesnators
which we have taken in eachange for a larger machine,
and which we are offering at a low figure. ‘These
machines have exciters and " stchboard apparatus and
are ready for immediate senvice  Forparticulamaddress

AHFARN & SOPER,
Ottawa, Ont.

VACANCY

The Gov of Te pre.
taucd 0 rc«x’\’c applications fur (hc powt ol’ l'.lmnul

to the Gove

The duties of the Engincer will be to advise the Post
and Telegraph Department (of which department he
will be an Officer) upon all matters omnected with the
Telegraph, Telephone and Cable Systems of the
Colony, the purchase and testing of material, the intro-
duction of improsed methouds of woekin and of new
apparatus, the training of the M1aff, and gencrally on
the economical ard efficient working_ of the service.
Hewill alw be required toadvise the Glovernment upon
all questions relating to Electric Ligt “ing and Mative
Power, whether the undertakere be the Government,
the Municijal Authoritics or private companies or
pereons

tHe will not Le at lilerty 1o engage in private practice
except with the consent of the 'ostmaster General,

The salary will be L6oo per annam with travelling
allowances according to scale, as per Quecmland Gove
ernment Regulations, when atnent from head | quarters,

Furthet information can, if desired, be obtained from
the .\gcm General for the Colony, 1 Victoriastrect,
Lond onS.W,, 10 whom alw applications accompanied
bty cupies of tewtimonials should be addrenad, No
ap ication reccived aftee Monday, 2nd March, 1896,

! be considered,

CHARLES S. DICKEN,
Acting :\:tnl-(‘cmml
Queensland Governmient Office,
« Victoria-strect, Loadon, S.\V,

January, 1896,
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Ofce, 68 King Street West, TORONTO.

SPLIT PULLEY
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Patent Split Priction Clutch

) PULLEY

Latest o Most Efficient
Least Expensive.

I

Get our prices before ordering.

SOLE MANUFACTURERS

CO.

~9ROBERT GRAHUAM G—~

Iron Founder and Machinist

Water Wheels, Engines and

Mill Machinery a Specialty.

\C"'

STANDARD
WATER WHEEL

@}EJ&‘M
Mmm in sizes from 6 inches to Sg inchis

e—,

diameter.  Wheel one solid casting.
84 per cent. of power guaranteed.
In five pxcccﬂ. Includes umlc of case, cither
segister or cylinder gate.  Water put on full
f:lc or shut completely
1and wheel, and as c:ml) governed as any
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off with half turn of

OTTAWA, ONT.

Cut showing Wheel Removed from Case.

Write for Estimates, References and Catalogues of the STANDARD WATER WHEEL, also Milled and Rough G >earing of

every size and description ; Engines, Mill Machinery and Electric Power Plants ;

Latest ‘Improved

Band Saw Brazing Tables; ; Shears and Gummers ; also Surface Gninder for Shmglc Saws,
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GANADIAN GENERAL ELECTRIC GO.

(LIMITED)

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

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

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame §t. .  MONTREAL. Main Street - - WINNIPEG.
138 Hollis Strest . HALIFAX, Granville Street . - VANGQUVER.

Wo0D ARG lIGHTING APPARATUS

Perfect in Regulation
Highest in Efficiency

Most Durable in Construction
Simplest in Operation

“C. K.” Single Carbon

ARC LAMPS .. “Wood” Double Carbon

“Thomson” Constant Potential
A RC S U P P LI ES I(-:Il;t:;?;:ls)oards I(;‘«Il(:)%dess
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

Incandescent
.. Lamps..

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

Carbons

WE have recently taken over the premises and plant of the
Peterborough Carbon and Porcclain Co., Ltd. It is our
intention in continuing the operation of this factory as a department
of our Peterborough works, to make such changes in methods and
equipment as may be neccessary to render our carbon output equal

in all respects to the best imported grades.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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Box 341,

Pacific Coast Agent for

Remington Machine Go.

Refigeraumyg and lee Machines.
Complete Plants Installed for all Purposcs
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High Speed and Corliss Engmes.

Complete Plants Frected.
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Do You Use It?
if Not, Why Not?

Try it, and you wilt
have the best friction
made.  Sead for sam.
ples and price to .

HE UUMINIUN LEATHER BOARD CO.
\__Montreal.
“Acme” Automatic . . . .

Rallwab Goach and Street Gar GU RTﬁI NS

For either open or closed cars——made to fit any Window
y s

ARE THE BEST IN THE WORIL:D.

We also manufacture a New Special Material for Excursion or Open Stieet Cars,
which is perfectly waterproof, will not fade, nattier in appearance, any width without
a scaw, stronger and cheaper than any shade now upon the market.  Can be scen on
new cars lately crected by the ‘Toronto Railway Co. We also carry in stock every de-
scription of Railway Coach and Sticet Railwiy Shade Cloth, Goods, Fixtures, etc.

WRITE tor PAKTICULARS AND Sanrtes,

Menzie, Turner & Co.

SHADE
MANUFACTURERS

Toronto

——am—

ROBBARMSTRONG ENGINES

Tandem and Cross Compound
High Grade Work

Simple,
Correct Design °

ROBB ENGINEERING Co., Ltd.

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

MANUFACGURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL 2o TORONTO

&6k GOLDIE & MeCULLOCH Co.

[LisurEn,

MANUFACTURERS OF

|m|>roved Steam Engines and Bmlers

+ PLOURING MILILS +

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

WOOL MACHINERY, Wﬂﬂﬂ WﬂRKlNG MHGHIN[RY SHWMILL, SHINGLE AND STAVE MACHINERY

Fire and Burglar Proof Safes and Yault Doors.

. - called to the ‘“ WHEELOCK” IMPROVED STEAM ENGINE
SpecvaY a’c’cen’ewn as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, etc.

“ZGALT, ONTARIO.——%%

AHEARN & SOPER

OTTA WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Westinchouse Evectric & Mrc. Go.

SLON SPEED ELEGTRIG RALWAY

ATEMING CRET WA 5 g ! GERFRATRS AAD HOTORS

........

from which can be operated
Our Railway Apparatus is not

Incandescent Lamps, Arc Lamps
Equalled by any other

and Motors.

Please mentlon the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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(W H[NDERSON e o commeon  ELECTRICAL SUPPLIES

vvo e ESTIMATES FURNISHED FOR ... ..
Wiring and Installing Complete Electric Plants
RO

- o] EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
LIGHT MACHINERY AND COMMUTATORS,
Yool ELECTRICAL APPARATUS OF ALL KINDS REPAIRED,
STORAGE BATTERIES, DOCIORS’ AND DENTISTS' ELECTRICAL
APPARNTUS AND MACHINERY.
ELECTRIC AND GAS FINTURES.
ELECTRIC FAN Moiors.

THE OTTAWA PORCELAIN & CARBON (0., Ltd. owa:™™
Carbon Points s e mvine co

Motor Brushes and Specialties in © Porcelain Insulators, Cleats, Duor Knobs,

44 Bleury St.

Corner Jurors

MONTREAL

Carbon for Telegraph, Telephone and all kinds of Pressed Porcelain for

and Electric Light Supplies . . Electrical and Hardware Lines .
ALL COODSE GUARANTEBD TO GIVE SATISFACTION

SOLKE AGENTS 10R

IMPERIAL LAMPS

MANUFACTURED Iy

THE BRYAN-MARSH BU.

Martboro, Mass,

e~ Stilwell & Co.~©

* (NGRORSGENT LANP ﬂGENIS:

II ELEI}THIG SPEBIAI.UES
33 King Wnllnam St HAMILTON ONT.

WIRT

DINAMO BRUSHES

PORGELAIN INSULATORS.
CLEATS, £16.

OAK
TANNED

TORONTO
22 FRONT STREET EAST
Telephone 473,

BEHING

THE J. G. MCLAREN BELTING 00. moNTREAL
THE BABCOCK & WILCOX

Water Tube

BOILERS

OVER 1,600,000 HORSE POWER IN USE,
HEAD OFFICE:

415 Board of Trade Building, Montreal,

”:.'«‘; WM. T. BONNER, Gewena Aset ron Canany

S T TR pEEeep Sl
(i Canadian Shops at Belleville.
n e —— LARGE BOOK “STEAM?” SENT FREE ON APPLICATION




