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= MAGNOLIA METAL ¢

— IN USE BY ——
FIGHT LEADING GOVERNMENTS.
) BEST ANTI-FRICTION METAL FOR bk
High-speed Engine, Dunamo, Rolling-Mill, Steamship, Raiiroad, Saw-Mill, Gotton-Mill, Paper=Mill, Woolen = Mill,
Silk=Mill, Jute=Mill, Rubber-Mill, Sugar-Mill, ﬂour-Mm and all Machinery Bearings.

MAGINOLIA METAT, CO.

London Office: 75 Queen Victoria St. Owners and Sole Manufacturers,
Trad 1 -
e o ntaron & G, Agonts. 74 Cortlundt Street, NEW YORK.

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELEGTRIGAL - ENGINEERS - AND - CONTRAGCTORS

- Complete Plants instalied. -~
Plants requiring speciai combinations of Electrical \I.,\(,hm( ry a Specialty.
CORRESPONDENCE SOLICITED.

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

(44 C_ O_”

{Canadian Core)

We beg to draw attention to the merits of our .

Solld Core Rubber Cm}ered ere

.. . . for Interior Wiring and use in damp locations.

Thl\‘ wire has the purest and most homogencous insulation of any rubber
covered wire i the market.

\We do not aim to produce a cheap and consequently an inferior insula-
tion, but we have spared no expense towards lh( prnduumn of a
high grade of wire at a low price.  We use no “recovered” rubber
or other refuse stock. but only pure rubber compound.

Send sample order and 1est the msulanon. Puces lower than {or any hike grade
THE CANADIAN GENERAL ELEGTRIG GO., Limiteo.
CAPITAL - 81,500,000.

Head Office 635 to 71 Front Strect West, TORONTO, ONT.
Factories PETERBOROUGH, ONT.
124 Hoilin Steeet, HALIEAN, N S

1 AT 1¥02 Notre Damne Strect, MONTRENL, Que
Branch Offices and Warerooms | 330 Man Streer, WINNIPEG, Man.

Cranulle Street, VANCOUVER, B C.
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MONTREAL INSULATED WIRE WORKS,
J. ROSS, SON & CO.

MANUFACTURERS OF

INSULATED
ELECTRICWIRES

And Wirea for Annunciators,
Offices, Magnets and
Dynamos.

FACTORY: 413 WiLLiaM ST,

MONTREAL.

Orders salicited and carefully executed.
P. 0. Roz, 1496..

E. GARL BREITHAUPT
CONSULTING

ELectricaL ENGINEER

Graduate in Electrical Eng'acering at Johns
Hopkins University, Baltmore.

Address : BERLIN, ONT.

THE GALVM“G BATTERY WORKS

145 \Vclhnxlon St. West,
. TORONTO.
MAKKES OP

A ELECTRIC BELLS
8 ANKUNCIATORS,
? {any size)
LECLANCHE CELLS,
MEDICAL BATTERIES.
1Write for Lists.

ooooooo

Use Something Good

PEERLESS 0ILS

‘TAKE NO OTHER,
MADR SPRCIALLY FOR YOUR USK,
TUHE PRERLESS BRAND IS SECURED IY L ETTERS
PATENT,
Best Oil in the matket. Do better work and more of
it. Savesthe Machinery and tasts longer, Try it.
12 GOLD MEDALS IN 6 YEARS.

MaxuUPACTURRRS ©

S4AM UIsL ROGERS & CO.

30 FRONT STRERT EAST, TORONTO, ONT.

STEAM USERS

Deatring the sorcices of COMPETENT KN-
GINFERS of any clase, can odtain
oober, intelligrut and reliadle
wmen, by applying te

CANADIAN ASSOCIATION

STATIONARY ENCINEERS,

Gro. HUNT. President, 625 Dorchester Street,
Montreal

J. J. YORK. Secretary Montreal Branch, Boand
of Trade Ruilding, Montreal.

TENDERS WANTED

A Weekly Journal of advance informa-
tion end paldic works.

The recognired -edwn for advertise-
ments for * Teaders.’

CANADIAN CONTRACT RECORD.

TORONTO

]

Bucang P, PriLtirs, President,

FuckNe F. P

Joms Canmotrr, Sec. and Treas,

LI ELECTRICAL WORKS

(LIMITBID)

 «

MARUPACTURERS OF

Rubber Covered Wire, Lead Encased Wire,

N TELEPHONE AND INCANDESCENT CORDS.
FARRADAY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE.

OFFICE AND FACTORY:

New York Uffice: 10 Cortlandt Street. MOﬂfreaL Ganada,

Providence, R. I.: American Electrical Works.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

Less Friction; LESS WEAR; LESS HEATING IN JOURNALS;
AND LESs O1L USED THAN WITH ANY OTHER METAL.

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

W. S. BATES - MEAFORD, ONT.
The K. E. Dixon Belting Go.

LEATH ER BELTING

70 KING STI?EET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

' consw.'rmo ENGINEERS

G.C.ROBB CHiErEnc
AFRASER Stc.Tats | HEAD OFFICE TORONTO
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FIRSTBROOK BROS.

King St. East, - TORONTO. D ID YOU EVER ﬁ

MARTT ACTURKRS OF
TOPPINS,
sSine-BLOGCKS
ano GROSS ' ARMS,

WRITHE FOR PARTICULARS,

All sizes kept in stock.

SPECIALTY:

Installing complete plants for any service.

. stop to consider what your Dynamo Brushes cost you?
WE RNOW TUHAT THX

“Columbia Alloy Dynamo Brush”

IS PEKFRCTION, BOTH 1 QUALITY AND IN PRICE
LESS WEAR ON COMMUTATOR THAN ANY OTHER BRUSH.

Liberal discounts to large consumers.  Send us a trial order.

THE JOHN A. BURNS, B. A.Sc.,

Klretriral and Xechanical Xnugineer

686 Graig Street, MONTREAL.

Valve |

Reseating |
Machine

: will reficeinposi-

u tion any valve
"
R B

from ¥ in.to 14
X in. flar or taper
seat.

Send for new Catas

B logue, wuh the

names of 1.000
users,

DARLING BRos.

Reliance Works - Montreal.

Special Motor and Dynamo Pulleys

xVE are now building, for dytiamos,
. motesa, roller mills, and all places re.
quuing a small and strong pulley, a very nest
and serviceable pulley with ston spider hub
and arms, and selected hardwood nim, thus
securing i1 one pulley the neatest appeating
article that can & made, as we | as the wooxd
belt surface, which o' isel is worth more
thanthe cost of the pulley. We have fut.
nished these pulleys for s; ecial pu for
several years and many of the ing elec-
trical gencrator f s have adopted
R thew 3 their standard.  tn peactical use we
i have in a number of cases shown s per cent
better light by simply changing the dynamo
pulleys from iron to wosd nim.  Another
special feature is the climination of excessisve
belt strains, which insures life o beltir g and
noannoyance or danger lrom heated journsls.
For use on saw arbors, where a very heavy
sulley is sequired in amall space.” we can
recommend our jron rentre pulley as the very
best and on'( pulley \vhici: wilf give entire
lsfactisn, We fi

¢ this pulley with
any style or length of hub, located in any de
sired position in pim.  Our dynamo pulley is
perfect, and we solicit atnalorder. Fur.
nished with key seats, set screws, or both,

DODGE WO00D SPLIT PULLEY GO,

G8 KING 8T, WENT, TORONTO.

PULLEYS!

MACHINE u«‘:.m-n Pull-y:“nn practically
E unbreakabie, are lig ¢ and gasieron
STEMES'.:;: b shaft, and cost same as cast pulleys.
®
ano GRIP ANY STYLRE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.
FERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.
e —  —— —————— —— —  ————————— —————
RING OILING AND RESERVOIR OIL BEARINGS. STANDS
l | IE FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
) PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
A N G R s FACILITIES SECURE YOU LOW PRICES
AND PROMPY SHIPMENT,

BRANTFORD,
CANADA

WATEROUS

JAS. ST. CHARLES, Manager.

THE JAS. ST. CHARLES

HENRY PRINGLE, Secc'y.-Treas.

Omnisus Company

BELLEVILLE, ONT.

Manufacturers of

. LEGTRIG STREET GARS .

and various styles of Omnibuses
and Hose Wagons

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advortisers
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KAY ELECTRIC WORKS

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

. MANUFACTURERS O . . .

DYNAMOS

For Arcand . .. ...
Incandescent Lighting.

MOTORS

From ! H. P. to 50 H. I’

......

X-Zlectro l’lating Machincs and Gcneral

Electrical Applnnccs. Specml attention

WRITE FOR CIRCULARS.

NORTHEY MFG. 60, - Torongo .. o

LIMITED

MANVLACTURERS OF

oo E o P U M P S
Q&B powx?. R
o For General Water Supply
and Fire Protection.

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

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

e Fo TELEPHONES

Street Gars

.OUR SPECIALTY . ... Automatic - -~ -

--- Telephone

PATENTED
Canada, Sept. 12:h, 1893
United States, Sepi. 1gth, 1893
France, Sept. 19th, 18¢3.

Specially Designed for Warehouse

and Factory Use,
Send for new catalogue No. 7.

SAMPLE LETTER.
MoNTREAL. Oct, 10, 1893
Messgs. T. W, Nuss & Co.,
749 Craig St.. Montreal, P. Q.
DEAR Siks :—In reply to yours of
tt;c‘?xh we beg to say that we have
one of your Automatic Tele-
phones for some time, and find it
satisfactory in every res
Youss truly,
GREXN & SONs Co.

T. W. NESS & CO.

749 Craig 8t. -  MONTREAL.

We also manufacture Horse and Trail Cars
of every description.

PATTERSON & CORBIN,

ST. CATHARINES, ONT.

Ploane mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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THE TORONTO ELECTRIC LIGHT COMPANY'S NEW
STATION.

THE accompanying ilustration represents the new buildings
and plant of the Toronto Electiic Light Company. They consist
of spacious engine and dynamu rooms, boiler house and office.
The offices, as secn in the cut, front the Esplanade at the corner
of Scott street. On the ground floor are the public offices,
manager's office, piivate room and lavatory; on the second
floor is a large roum used as a board-room, library, with spiral
staircase to tower, laboratory and instrument room, and clerk’s

weighed over three tons, the interstices of the pihing bemy filled
with broken stone and cement. Upon the lower courses of
large stones the engine and baeiler foundatons wete bult, and
are found after i year's use to be as firm and solid as ever,

The smoke-stack was binit on a simlar foundition, poles bewnyg
driven as close together as possmble over the whole area.  Dithi
culty was found here, as there was only about two feet of loose
mud over the rock, not enough in some cases to hoid the piles
down in the ten feet of witter that was over it.  Now that the
entire work is completed, however, its sohdity and freedom from

private room. The interior finish is all quartered oak, polished,
which presents a very handsome appearance. The dynamo
room immediately in rear of the affices contains the power gen.
crators for the 250 and 500 volt systems on the main floor, with
smaller dynamos for arc lighting on a raised platform over the
shafting. The whole is driven by the pair of compound vertical
Corliss engines of one thousand harse power, of which we gave
an illustration in a previous number. Further on is the boiler
house, of brick, containing four water tube boilers of 250 h. p.
capacity each, with accommodation for double that amount.
The brick chiinney shaft is 22 feet square at the foundation and
125 feet in height, having a square flue paraliel from botiom to
top, 8 feet o each side. The foundations for boiler and engines
are of the most massive character, and required considerable
skill in their design and eaecution, as the whole had to be built
on the mud bottom of the slip, and at the same time thedepth of
water had to be maintained 1n the dock alongside. As the slip
could not be filled up, piles were deiven to the rock and cut off
by a specially designed circular saw about two feet below the
water. On these massive stones were laid, some of whick

vibration leaves nothing to be desired. The advantages in being
at the headquarters of fuel supply and having unlimited water
at command for boiler supply and condensing purposcs, far more
than compensate for the extra difficulty and expense of obtamn
ing a good foundation.

The vxtension of the company’s wharves o the new line afford
abun‘ant room for coal storage and a pole yard, the size being
600 by 140 feet. The whole of the wotk, including foundations
and superstructure, was designed by and executed undes the
immediate supervision of the manager of the company, Mr. J.
J. Wright.

The recert storms are said to have cost the Belt Telcphone Company
about $45,000 for repairs to their system in Eastern Ontanio.

The town council of Casleton Place, Ont., have been considenng the
question of granting a bonus of $20,000 anu exemption from taxes for 1§
years, to Messrs. T. W, Mess & Co.. of Montrenl, for the purpose of -
ducing them to remove their manufactory to that place.  Application 1s to
be made 1o the Ontano :.cgistature for authority to carty oul the undes-
taking. A condition of t3c bargain is that Messrs. Ness & Co. must employ
constantly an average of 100 hands. .
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QUESTIONS AND ANSWERS.

J. WL R, Hanunlton, Ont., wntes  -The Hannlton Spectator
states that the new Blake pumping engine at Toronto has had
to have a new set of pumps placed e, and that 1t has been
standing dle for the last two months for this purpose.  Tlns
engine broke down disastrously soun after its erection last year.
As no account of it has appeared 10 the Toronto daily papers,
the stationary engineers woukl hike your account of the trouble.
The Hamilton 8,000,000 gallon pump hias now run six yeaus
without any trouble whatever, and with great fuel economy ; so
also have the Kimngston and London ones—all built here by
Killey.

ANswiER  We have made inquiries of the officials of the
Toronte Waterworks Department respecting  the subject of our
correspondent’s mquiry, and are informed that the first break-
down of the Blake engie took place while the enygine was under
test by the manulacturers, and before its acceptance by the
iy, The break down was due to the breaking of the crank

n, as the result of which the cybinder head of the engine was
Kl()wn out. ‘The breaking of the crank pin is saul to have been
caused by an internnl flaw in the metal which was not obser-
vable on the surface. ‘T'he engine was again shut down on the
evenmng of the 8th of January, and has not been in operation
since.  [tas stated that after the engine had been for some time
i operation the manufacturers concluded that the cylinders
were not sufliciently beavy for the unusually severe work which
was required of them, and decided to replace them by cylinders
of greater weight.  ‘To do thns rcgulml the shutting down of the
machime for about six weeks. This is the explanation of the
difficulty as it has been given to us by the officials of the
Department.

“ Meter,” Arnpnor, Ont, wiites - Voould you please answer
through your journal the following questions :

t Kindly give the principle of construction of alternating
curient motors to drive fans,

2. What would be the effect in the readmg of a baullenberger
meter, certified correct with 16,000 alternations per munute, if
the altetnations were lowered to 14,0002

3 What are the quabfications necessary to obtain 2nd class
cngineer's papers, and what books do you recommend s being
uscful in qualifying for papers ?

4. What kind of storage battery 15 best adapted for a boat
with one h. p. motor ; also weight of battenes that would supply
1 h. p. motor for 12 hours, they being charged by a ¢ ampere
circuit of about 500 volts ?

ANSWER.—The time at our disposal will not admit of an
answer beiny given until our April issue. 2. ‘The storage battery
having the least weight for a given output is best suited for
boat propulsion, but the numerous forms of lead plate batteries
differ very htle from each other in this respect. *Their average
weight, with cells and acid solution complete, is about 140

wunds for a capacity \at normal discharge rate) of 1 kilowatt

our. For a one h. p. motor running 12 hours, i. e, for 12 horse
power hours delivered by your motor, {nu should provide at least
12 kilowatt hours battery capacity. We should say that soo
volts is too high a voltage for use in a boat, on account of insula-
tion difficulties. 100 volts is quite as high as can be managed
comfortably. 3. This information may be obtained by writing
to any member of the Board of Ex.uminers of the Ontario Eu.
gineers Association. The names and addresses of the exam-
imers are printed on our editorial page. 4. The Shallenberger
meter readings will not be correct on a circuit of different fre-
quency from thatfor which the meter is adjusted, but not in pro-
rtion to the number of alternations per minu*e. A little ad-
Justment can be made in the meter fro change  frequency by
changinye the angle of the secondary coil. The maker: state
“the meter is practically correct within 1000 alternations per
minute above or beiow that or which it is adjusted.”

TELEGRAPHIC REVOLUTIONS.

THE days for the use of the primary battery for telegraphy in
this country are numbered. It will not be long before the bat-
tenes that are now used in the various stations of the New Eng-
land states will be relegated to antiquity. At the main Boston
office, where 14,000 cells were employed for sending messages
the first year, occupymny one-fifth to one-s:xth the space, there
arc now motor dynamos which take up but a small room in the
basement. The advantages of the mo'or dynamo or transform.
ers, as they are generally called, are mny.

The saving alone over the whale sys.iem is said to be between
40 and 43 per cent.  This remains to be demonstrated, however.
Then, agamn, the new practice has the groat advantage of clean-
hiness and steadines-

With the usc of .ae cells the voltage varied from 26 to 36
(mmxs froin the standard of 180 volts supposed to be delivered.

Vith the motor dynamo as a generutor of current, there is hard-
Iy any vanation ; at the most, 2 or 3 volts. The motor dynamo
transforms or reduces the ordinary direct incandescent light cur-
rent into ane of small volume for the tclegraph business.

In the Western Union Company’s Boston office the current is
taken i a commutator on one side of the machine and sent out
from a commutator on the opposite side, the transformation be-
g effected by two different windings on the armature,

The Boston plant has at present nincteen of these transformers
in use and will put in addition probably ten more. Of these
machines now in use five are of 3 horse-power each, three are 1
onc-horse, two are ¥4 horse-power, two are Y horse-power and
seven are 's, horse power. The potential of these machines
varies anywhere from 25 up to 2%0.

The farthest pont to wgirh 4 message has to be sent fiom
Boston is Bufalo, N. Y., and this can be accomplished by throw-
ing one large machine of 260 into service, or scveral connected
in tandem, or in series.  The small michines, which are wound
from 50 to 70 volts, irc thrown into what 13 known as the loop
from glcw York to Portland, thus necessitating the send of but
one message.

METHODS OF BOILER SETTING.
Editor I'ixariiear Nawa,

Sir,—In response to the request of the Hamilton Association
C. A. S. E. re boiler sstung in your last issue, 1 would like to
give a little of «ny experience in that line.  But first let me say,
that it is with no desire to criticise mv Hamilton friends or assail
the decision they may have arrived at on this important subject;
but sunvly to get mui tiy to give information, that being the ob.
ject of the C. A, S, E,

About cighteen months ago 1 took charge of a new plant; the
boiler is 14 ft. x 66", and was bricked in before I took charge
and was set somewhat like the sketch of the Hamilton glnnt re-
ferred to above, with the bridge built perpendicdlar and circled
round the boiler; but it did not give the satisfaction 1 would
like.

About a month avo, another boiler of exactly the same dimen-
sions, and built by the same firm, was placed by the side of the
first one.  With boiler No. 2 1 was more anxious to have a little
of my own way, as regards the setting, and the firm gave in-
structions that my wishes should be attended to in every par-
ticular.  This is a rough sketch of the setting -

Now here are two hoilers identical in cvery respect, but which
differ in the setting ; No. 1 has the plumb bridge which is circled
and built to within 8" of the boiler. Now it will be seen by look-
ing at the sketch that the greatest heat will strike the boiler at
or near the bridge, and in this case on one of the two seams
running around it.  In No. 2 there is piactically no bridge wall,
only raised about 6" to keep the coal in place, then a flat bed
sloping to within 10° of the boiler.

1t is onlyjust tosay that 1 have not been able to weigh the coal
and water and make a thorough test of the two boilers separate-
ly, but 1 have no hesitation in saying that No. 2 makes more
steam and is more satisfactoly in every respect than No. 1.
That this is the case is particularly noticeable in getting up steam
and before they are connected together; the steam in No. 2 always
gains from 1oto 151bs. on No. 1. I believe the greater advan-
tage lies in the mote equal distribution of the heat under the
boiler, an? at the same time the liability to unequal expan-
sion is lessened. I'might give other reasons for recommend-
ing this plan of setting, but will refrain lest I should take up
too much space.

GEO. GILCHRIST,
Toronto No. 1 CA.S.E.

According to the decision of the Supreme Court of Georgir in The West-
ern Union Telegraph Company vs. Rountree, under the act of October 22,
1887, a telegraph company is not liable for the penalty of g100 for a verhal,
though material, tnaccuracy in the transmission of a message, and the
words ‘‘shall transmit and deliver * * * wih impartiality and good
faith, and with due diligence,” relate, so fat as the of this act is
concerned, to the time within w. ~h the transimission and delivery must be
accomplished, and not toaccuracy ind correctness in sending and transcrib-
ing dispatches. In the case of The Western Union Telegraph Company
vs. Timmons the court held that a non-resident of a city dors not make
tumself a resident within the meaning of the provico to the second section of
the act of October, 22, 1887. touching the duties of tel ph companies, by
giving to the company an address within the city at which be can be found
tem rily.  The sccond section of the act, the court said, deals exclusive-
ly with the daty of delivery to residents of cities and towns, and persons
rending within a imit of one mile from the telegraph office.  The duty of
delicery to other persous is not embraced 1n that section, but in the general
requirement set forth in the first section, and as to non.residents, the ques.
tion whether duc diligence 1n making delivery requires the company 10 go
outside of its office to deliver at a designated place within a city or town is
one of fact for the determination of a jury on the circumstances of each case,
including any right and reasonable usage of the company in dealing with

es of this kind, and if the company in the conduct of its business
delivers outside of its office to one customer it must to another under like
arcumstances and copdit ns.
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THR ECONOXICAL INSTALLATION OF SMALL LIGHTING
PLANTS.
By }J. B, Cauoon.

A careful investigation of the small electric light plants
throughout the country will show, says the Electrical World, that
many of them arc only just barcly clearing expenses, without
netting any profit to the owners ; as many more are running at
a loss, while a very few are a source of profit.  One fault of these
stations whi- h tends to make them non-profitable is the lack of
econmuy in their aperation. By economy we mean a true spirit
of economy, and not a spirit of pursimony which sometimes
passes for economy among the people who have considerable to
do with electric properties.  But leaving this out of the question,
if we were to take a very smal; plant, say onc running 600 or 700
incandescent lights, and try to run this at a profit in a country
town, we find that, handling this as_best we can with the old
methuds, there is little ar no profit derived from its operation,
especially if we charge off a certain percentage tor depreciation
each year. Now let us look into this a little more closely and
sec if we can ascertain why such a plant should not yield a fair
return on the investment. In the finst place, situated as our
plant is in 21 country village with its long, straggling streets and
extensive distances to caver, with only an occasional store, and
here and there a light to be placed on the highway, if we run the
two-wire system and use the direct current incandescent ma-
chine, we find that we are using a great deal of copper to main-
tain the requited service, and that the cost of this copper is so
great that the return for the use of the few scattered lights is in-
sufficient to pay a fair rate of interest on so much copper.

We can resart to the alternating current and distribute at a
potential of 1,050 or 2,000 volts, as the case may be, and so
cover the main points to be lighted at a faiily reasonable outlay,
but this will necessitate the use of a large number of small trans-
formers, which means the production of light at a less efficiency
and greater expense than if we could make use of large trans-
formers. This will, however, furnish us with an incandescent
system of lighting from which we can hope for some return of
our investment. Or, we can install an arc plant which will en-
able us to distribute lights over the required area, and this will
be perfectly satisfactory for street lighting and for use in some
large buildings and stores, but it will not meet the demand for
lighting private houses, small stores, and the various odds and
ends which are liable to require light; therefore it is question-
able if the arc light plant will be a profitable one, and it cannat
contract for any of the smail installations and practically will
only serve to light the town. Again, as we start with the as-
sumption that the town is too small to warrant the installation of
both arc and incandescent circuits, it becomes necessary to
decide upon some plan which will meet all conditions in a fatrly
satisfactory manner. After carefully watching the operation of
alternating circuits with three-wire transformers I am convinced
that this three-wire transformer system is the one which will be
the most profitable to install in such places as mentioned above,
as well as in larger towns and cities where distribution is to be
made at long distances from the central stations and over a con-
siderable avea.

The system is an extremely simple one and is well illustrated
by the plant of the Peterborough Electric Licht and Power
Company, Peterborough, N. H. In brief, the idea s to place
large transformers at certain points, which may be called centres
of distribution for the area in which said transformers are situat-
ed, carrying the primary to those transformers at 1,000 to 2,000
volts and running off three wires from the secondary coils and
cartying these along the streets to the points where they are
needed. The difference of potential between the two outside
lines will be 104, and between the middle and outside lines 52
volts. We can then tap directly off these lines and enter any
house or building that wants lights without the necessity of in-
stalling any small transformers ; in other words, we have by fol-
lowing out this method as flexible a system for incandescent
lighting as the threz-wire system now so much used for.

This method presents some remarkable features deserving
the earnest study of those interested in such wotk, the principal
being the great saving effected in copper over a two-wire system
and the saving effected by the use of large transformers aver
small ones. This also presents a system which is flexible to an
extreme degree in that, as the demands for lights increase and
we reach the capacity of cur transformer installed, we have but
to put up another large transformer and we have another centre
of distribution to cover the sime area, or, if ights are wanted
beyond a reasonable distance from our first transformer, by the
installation of a second at this further point, we shall have very
little loss in transmitting the current to it over the prmary wire
at 1,000 volts, so that we are ready to take a contract with any
and every householder and furnish him with light at a price
which shall be reasonable and which will prove as baneficial to
the user as to the plant. It will be seen at once that this is one
of the great features of such an installation. 1t is not necessary
to skip anything, but to reach out and get all the business that
there is in the whole town, and if this is done, I thin* I can
safely assure the payment of a handsome dividend on the
investment.

Application will be made to the Dominion Patliament by the Plate Glass
and Boiler Inswrance Co., of London, Out., for power to insure against loss
of life or injury to person of engineers or firemen in charge of steam boilers,

ON LIGHT AND OTHER HIGH FREQUENCY PHENOMENA.
By NixoLA TrsLA,
[ Continned. )

In this experiment the potential difference at the termunals of
the lamps varies in sign thoeretically threc to four million times a
secondd.  The ends of the filaments are correspondingly clectnfied,
and the gas in bulbs is violently agitated and a large poruon of
the supplied energy is thus converted into heat.  In the non ex-
hausted bulb, there being a few million tumes more gas mole-
cules than in the exhausted one, the bombardment, which s
most violent at the ends of the filament, in the neck of the
bulb, consumes a large portion of the energy without
producing any visible effect.  The reason 1s that, there being
many molecules, the bombaidment is quantitatively considerable,
but the individual impacts ate not very violent, as the speeds of
the molecules are comparatively small owing to the small free
path.  Inthe exh:\usmr butb, on the contrary, the speeds are
very great, and the individual impacts are violent and therefore
better adapted to produce a visible effect. Besides, the convec-
tion of heat is greater in the former bulh. In both the bulbs
the current traversing the filaments is very small, incompacibly
smaller than that which they require on an ordinary low-fre-
quency circuit.  The potential difference, however, at the eads
of the filaments is very great and might be possibly 20,000
volts or more if the filaments were straight nm‘r their ends far
apart.  In the ordinary lamp a spark generally occurs between
the ends of th. filament or between the platinum wires outside,
before such a difference of potential can bz reached.

It might be objected, in the experiment before shown, that,
the lamps being in multiple arc, the exausted lamp might take a
much larger current, and that the cffect ohscn'c([ might not be
exactly attributable to the action of the gas in_the bulbs.  Such
objections will lose much weight if 1 connect the lamps in senes
with the same result. When this 1s done, and the discharges
are directed through the filaments, it 1s again noted that the fila-
ment in the none-exhausted bulb, I, remains dark, while that in
the exhausted one, ), glows even more intensely than under s
normal conditions of working, Fig. 22b. According to general
ideas, the curtent through the filaments should now be the
same, were it not modified by the presence of the gas around the
filaments.

At this juncture I may point out another interesting feature,
which illustrates the effect cf the rate of change of potential of
the currents. 1 will leave the two lanips connected in series to
the bars B, B,, asin the previous experiment, Fig. 22b, but will
presently reduce conmsiderably the frequency of the currents,
which was excessive in the experiment just shown. This 1 may
do by inserting a self-induction coil in the path of the discharges,
or by augmenting the capacity of the condensers.  When | now
ﬁass these low frequency discharges through the lamps, the ex-

austed lamp, I, agamn 1s as bnght as before, but 1t is noted also
that the non exhausted lamp,l',glows,though not guite as intense-
ly as the other. Reducing the current through the lamp, I may
bring the filament in the latter lamp to redness, and though the
the filament in the exhausted lamp }, is bright, Fie. 22¢, the de-
gree of its incandescence is much smaller than in Fig. 22b, when
the currents were of a much higher fiequency.

In these experiments the gas acts in two opposite ways in de-
termining the degree of the incandescence of the filaments; that
is, by convection and bombardment. The higher the frequency
and potential of the currents, the more important becomes the
bombardment. The convection, on the contrary, should be the
smaller, the higher the frequency. When the currents are
steady, there is practically no bombardment, and convection may
therefore with such currents also considerably modify the degree
of incandescence and produce results similar to those just before
shown. Thus, if two lamps exactly alike, one exhausted and
one not exhausted, are connected in multiple arc or series to
a direct current mactune, the filament in the non-exhausted lamp
will require a considerably greater current to be rendered incan-
descent. This result is entircly due to convection, and the effect
is the more prominent the thinner the filament. Prof. Ayrton
and Mr. Kilgour some time ago published quantitative results
conceming the thermal emissivity by radiation and convection,
in which the effect of thin wires was clearly shown. This effect
may be strikingly illustrated by preparing a number of small,
short glass tubes, each containing thiough its axis the thinnest
obtainable platintm wire. If these tubes be highly exhausted,
a number of them may be connected in multiple arc to a direct
current machine, and all of the wires may be kept at incan-
descence with a smaller current thau that vequired to render in-
candescent a single one of the wires if the tube be not exhiusted.
Could the tubes be so highly exhausted that convection would
be nil, then the relative amounts of heat given off by convection
and radiation could be determined without the difficulties attend-
ing thermal quantitative measurements. If a source of electric
impulses of high frequency and very high potential is employed,
a still greater number of the tubes may be taken and the wires
rendered incandescent by a curtent not capable of warming
preceptibly a wire of the same size immersed in air at ordinary
pressure, and conveying the energy to all of them. .

I may here describe a result which is still moie interesting,
and to which I have been led by the observation of these phe.
nomena. [ noted that small differences in the density ot the air
produced a considerable difference in the deprec of incandescence
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of the wires, and * thought that, since in A tube, through which
a lununous discharge s passed, the gas is generally aot of um-
form density, a very thin wire contaned 1n the tube might be
rendered incandescent at certun piaces of smaller density of the
gas, whne 1t would remain Jdark at the places of greater density,
where the convection would be greater and the bombardinent
less intense  Accordingly a tube, t, was prepared, as illustrated
i Fye 23, which contamed through the nuddle a very fine
platmum wire w  The tube was exhausted to a moderate de
gree, and it was found that when atached to the terminal of a
high frequency coil the platinum wire w would, 1ndeed, become
icandescent in patches, as Jlustrated in Fig 230 Later a num
Ler of the.e tubes with one or more wires were prepared, each
showing thes result.  The effi.ct was best noted when the striat-
ed discharge occurred 1 the tube, but was also produced when
the strie were not visible, showing that, even then, the gasin the
tube was not of umform density  The position of the strie was
gencrally such that the tarefactions corresponded to the places
of meandescence or greater bughtness on the wite w. Bt ina
few mstancns it was noted that the bright spots on the wite were
covered by the dense parts of the striated discharges as indicat-
cd byl in Fig 23, though the effect was barely preceptible.
This was explamed n a plausible way by assuming that the con
vection was not widely different in the dense and rarefied alaces,
and that the bombardment was greater on the dense places of
the striated discharge. 1t is, in fact, often observed in bulbs
that under certain conditions a thin wire 1s brought to higher
mcandescence when the air 1s not too highly rarefied. This s
the case when the potential of the coil is not high enough for
the vacuum, but the result may be attributed to many different
causes. In all cases this curious phenomenon of incandescence
disappears when the tube, or rather wire, acquires throughout a
umfenn temperatuie,

hisregarding now the modifying eflect of convection, there
are then two distinct causes which detennine the incandesrence
of a wire or filament with varying currents ; that is, conduction
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current passing Srowgk it If the frequency and potential, and
slinupa ly the latter, be increased, the insulated plate need be

ut very small, or may be done away with entrely; stll the fila-
ment will become incandescent, practically all the heating being
then due to the bombardment. A practical way of combimng
buth the effects of conduction curient and bombardment 1s illus-
trated in Fig. 24, m which an ordinary lamp 1s shown provided
with a very thin filament which has one of the ends of the latter
connected to a shade serving the purpose of the insulated plate,
and the othe: end to the lerminnro a high tension source. It
should not be thought that only rarefied gas is an important
factor in the heating of a conductor by varying currents, but gas
at ordinary pressure may become waportant, if the potential
difference amr frequency of the currents is excessive.  On this
subject | have already stated that when a conductor 1s fused by
a stroke of lightning the current through it may be exceedingly
small, not even sufficient to heat the conductor perceptibly were
the latter immersed in a homogeneous medium.

From the preceding it is clear that when a conductor of high
resistance is connected to the terminals of a source of high
frequency currents of high potential, there may occur consider-
able dissipation of energy, principally on the ends of the con-
ductor, in consequence of the action of the gas surrounding the
conductor.  Owiny to this, the current through a section of the
conductor at a pomnt midway between its ends may be much
smaller than through a section near the ends. Furthermore,
the current passes pnncipally through the outer portions of the
conductor, but this effect is to be distinguished from the skin
cflect as ordinarily interpreted, for the latter would or should
occur also in a continuous incompressible medium. 1f a great
many incandescent lamps are connected in series to a source
of such currents, the lamps at the ends may burn brightly,
whereas those in the middle may remain entirely dark. This s
due principally to bombardment, as before stated. But even if
the currents be steady, provided the difference of potential s very
great, the lamps at the ends will burn more brightly than those
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SOMF OF THE DESIGNS PRODUCED BY INTERMITTENT DISCHARGES.

currenit and bombardment. With steady currents we have
10 deal only with the former of these two causes, and the heatiny
cffect is a minimum, since the resistance is least to steady flow,
When the cuirent s a varying one, the resistance is greater, and
hence the heating effect 1s increased. Thus, if the rate of
change of the current 1s very great, the resistance may inciease
to such an extent that the filament is brought to incandescence
with mappreciable currents ; and we are able to take a short
and thick block of carbon or other material and bring it to
bright incandescence with a current incomparably smaller than
that required to bring to the same degree of incandescence an
ordmary thin lamp filament with a steady or low frequency cur-
rent. This result is important, and illustrates how rapidiy our
views on these subjects are changirg and how quickly our field
of knowledge 1s extending.  In the 7" of incandescent lighting,
to view this result 1n one aspect only, «t has been commonly con-
sudered as an essential requirement for practical success that the
lamp filament shauld be !‘\m and of high resistance. But now
we know that the resistance 1o the steady flow of the filament
does not mean anything: the filament might as well be shont
and thick; for if it be immersed in rarefied gas it wil® become
incandescent by the passage of a small current. 1t all depends
on the frequency and potential of the currents.  We may con-
clude from this that it would be of advantage, so far as the lamp
v considered, to employ high frequencies for lighting, as they
allow the use of short and thick filaments and smaller currents.

If a wire or filament be inmersed 1in n homogeneous medium,
all the heating 1y due to true conduction cutrent ; but it it be in-
closed in an exhausted vessel, the conditions are entirely differ-
ent  Here the gas begins to act, and the heating effect of the
conduction current, as shown 1n many experiments, may be very
small compared with that of the bombardment.  This 1s especi-
ally the case if the arcuit 1s not closed and the potentials, of
course, very high. Suppose a fine filament inclosed in an ex-
hausted vessel be connected with one of its ends to the terminal
of a high tension coil, and with its other end to a large insulated
slate  Thouph the oircuit is not closed, the filament, as [ have

fore shown, 1s brought to incandescence. If the frequency
and potential be comparatively low, the filamen: is heated by the

in the muddle. In such case there s no rhymthical bombard-
ment and the result is produced entirely by leakage. Thus leak-
age or dissipation into space when the tension is high 1s consud-
erable when incandescent lamps are used, and still more con-
siderable with arcs, for the the latter act hke flames. Generally,
of course, the dissipation is much stnaller with steady than with
varying currents.

I have contrived an experiment which illustrates n an interest-
mg manner the effect of lateral diffusion. Ifa very Ionf tube
is attached to the terminal of a high frequency coil, the lumin-
asity 15 greatest near the terminal and falls off gradually toward
the remote end. This is more marked if the tube is narrow.

A small tube about one-half inch in diameter and twelve
inches long, Fig. 25, has one of its ends drawn out into a fine
fibre fnearly three feet long. The tube is placed in a brass
socket T which can be screwed on the terminal T of the induc-
tion coil.  The discharge passing through the tube first ilumin-
ates the bottom of the same, which is of comparatively large
section; but through the long glass fibre the discharge cannot
pass. But gradually the rarefied gas inside becomes warmed
and more conducting, and the discharge spreads into_the glass
fibre. This spreading is so slow that it may take half a minute
or more until the discharge has worked through up to the top of
the glass fibre, then presenting the appearance of a strongly
luminous thin thread. By adjusting the potential at the terminal
the light may be made totravel upward at any speed. Oncs,
however, the glass fibre is heated the discharge breaks through
its entire length instantly. The interesting point to be noted is
that, the higher the frequency of the currents, or in other words
the greater relatively the lateral dissipation, at a slower rate
may the light be made to propagate through the fibre. This ex-
periment is best performed with a highly exhausted and freshly
made tube. When the tube has been used for some time the
experiment often fails. Itis possible that the gradual and slow
impairment of the vacuum is the cause. This slow propagation
of the discharge through a very narrow glass tube correspoads
exactly to the propagation of heat through a bar warmed at one
end. The quicker the heat is carried away laterally the longer
time it will take for the heat to warm the remoteend. When the
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current of a low frequency coil is passed through the fibre from
end to end, then the lateral dissipation is small, and the dis.
charge instantly breaks through almost without exception.

After these experiments and observations, which have shown
the importance of the discontinuity or atomic structure of the
medium, and which will serve to explain, in A measure at least,
the nature of the four kinds of light cffects produceable with
these currents, 1 may now give you an illustration of these effects.
For the sake of interest ‘l‘may do this in a manner which to
many of you might be novel. You have scen before that we may
now convey the clectric vibration to a body by means of a single
wire or conductor of any kind. Since the human frame is con-
ducting | may convey the vibration t“rough my body.

First, as in some previvus experiments, I connect my body
with one of the texminals of « high tension transformer, and take
in my hand an exhausted bulb which contains a small carbon
button mounted upon a platinum wire leading to the outside of
the bulb, and the button 13 rendered incandescent as soon as the
transformer is set to work (Fig. 26). [ may place a conducting
shade on the bulb which serves to intensify the action, but it is not
necessary.  Noris it required that the button should be in con-
through ducting connection with the hand through a wire leading
the glass, for sufficient energy may be transmitted thiough the
glassitself by inductive action to renderthe button incandescent.

Next I take a highly exhausted bulb contiaining a strongly
phospharescent body, above which is mounted a small plate of
aluminum on a platinum wite leading to the outside, and the
currents flowing through my body excite intense phosphores-
cence in the bulb, Fig. 27. Next again | takein my hand a
simple exhausted tube, and i _the same manner the gas inside
the tubeis rendered highly incandescent or phosphorescent,
Fig. 28. Finally, I may take in my hand a wire—bare or cover-
ed with thick insulation, it is quite itnmaterial; the electric vibra-
tion is so intense as to cover the wire with a luminous film, Fig. 29.

A few words must now be devoted to each of these phenom»na.
In the first place, I will consider the incandescence of a button
or of a solid in general, and dwell upon some facts which apgly
equally to all these phenomena. It was pointed out before that
when a thin conductor, such as a lamp filament, for inst.ance, is
connected with one of its ends to the terminal of a transformer
of high tension, tho filament is brought to incandescence partly
by a conduction current and pantly by bombardment. The
shorter and thicker the filament, the more important becomes
the latter, and, finally reducing the ilament to a mere button, all
the heating must practically be attributed to the bombardment.
So in the experiment before shown, the button is rendered in-
candescent by the rhythmical impact of freely movable small
bodies in the bulb. These bodies may be the molecules of the
residual gas, particles of dust or lumps torn from the electrode ;
whatever they are, it is certain that the heating of the button is
essentially connected with the pressure of such freely movable
particles, or of atomyic matter in general in the bulb. The heat-
ing is the more intense the greater the number of impacts per
second and the greater the eneryy of each impuact. Yet the
button would be heated also if it were connected to a source of
steady potential. Insucha case electricity would be carried
away trom the button by the freely movable carriers or particles
flying about, and the quantity of electricity thus carried away
might be sufficient to bring the button to incandescence by its
passage through the latter, But the bombardment could not be
of great importance in such case. For this reason it would re-
quive a comparatively very great supply of energy to the button
to maintan 1t at incandescence with a steady potential. The
higher the frequency of the electric iimpulses, the more economi-
cally can the button be inaintained at incandescence. One of
the chief reasons why this is so, is, I believe, that with impulses
of very high frequency there is less exchange of the freely movable
carriers around the electrode, and this means that in the bulb
the heated matter is better confined to the neighborhood of the
button. If A double bulb, as illustrated in Fig, 30, be made,
comprising a large globe B and a small one b, each containing
as usual a filament f mounted on platinum wire w and w, it is
found, that if the filaments f f be exactly alike, it requires less
energy to keep the filament in the globe b at a certain degree of
incandescence than inthe large globe, B. This is due to the
confinement of the movable particles around the button. In this
case, it is also ascertained, that the filament in the small globe b
is less deteriorated when maintained a certain length of time at
incandescence. This isa necessary consequence of the fact that
the gas in the small bulb becomes strongly heated and therefore
a very good conductor, and less work is then peifc-med on the
button, since the honibardment becomes less intense as the con-
ductivity of the gas increases. In this construction, of course,
the small bulb becomes very hot, and when it reaches an elevat-
ed temperatute the convection and radiation on the outside in-
crease.  On another occasion, 1 have shown bulbs in which this
drawback was largely avoided. In these instances a very smali
bulb, containing a refractory button, was mounted in a large
globe, and the space between the walls of both was higbly ex-
hausted. The outer farge globe remained comparatively cool in
such constructions. When the large clobe was on the pump
and the vacuum between the walls maintained permanent by
the continuous action of the puinp, the outer globe would remain

uite cold, while the button in the small bulb was kept at incan-
3esccnce. But when the seal was made, and the button in the

small bulb maintained incandescent some length of time, the large
globe too would become warmed. From this [ conjecture that f
vacuous space (as Prof. Dewar finds) cannot convey heat, it 1s so
merely in virtue of our tapid motion through space or, generally
speaking, by the motion of the medium relatively to us, fora
permanent condition could not be mammtained without the
medium being constantly renewed. A vaccun cannot, according
to all evidence, be permanently mantained around a hot body.

In these constructions, before mentioned, the small bulb inside
would, at least in the first stages, prevent all bombardment
against the outer, large globe. It occurred to me then, to ascer-
tain how a metal sieve would behave in this respect, and several
bulbs, as illustrated i Fig. 31, were prepared for this purpose.
In a globe b, was mounted a thin filament f tor bmmng upon a
platinum wire w passing through a glass stem and leading to the
outside of the globe. The filament f was surronnded by a metal
sieve s, It was found in experiments with such bulbs that a
sieve with wide meshes apparently did not 1n the shghtest affect
the bombardinent against the globe b.  When the vacuum was
high, the shadow of the sieve was clearly projected agamst the
globe, and the latter would get hot in a short while.  In some
bulbs the sieve was connected to 4 platinum wire sealed in the
glass. \When this wire was connected to the outer terminal of
the induction conl (the E. M. F. being kept low in this case) or
to an insulated plate, the bombardment against the outer globe
b was diminished. By taking a sieve with fine meshes the bom-
bardment against the globe b was dimimished, but even then f
the exhaustion was carned very far, and when the potential of
the transformer was very high, the globe b would be bombarded
and heated quickly, though no shadow of the sieve was visible
owing to the smaliness of the meshes. But a glass tube or other
continuous body mounted so as to surround the filament, did
entirely cut off the bombardment and fora while the outer glnbe
b would reman perfectly cold. Of course when the glass tube
was sufficiently heated, the bombardment azainst the outer globe
could be noted at once. The experiments 'vith these bulbs seemed
to show that the s s of the projected molecules or partticles
must be considerable (though quite insignificant when compared
with that of light), otherwise it would be difficult to understand
how they could traverse a fine metal sieve without being affected,
unless it were found that such small particles or atoms cannot be
acted upon directly at measurable distances. In regard to the
speed of the projected atoms, Lord Kelvin has recently estimated
it at about one kilometre a second or thereabouts in an ordinary
Crookes bulb. As the potentials obtainable with a Aisruptive dis-
charge coil are much higher than with ordinary cc 4, the speeds
must, of course, be much greater when the bulbs are hghted from
such a coil. Assuming the speed to be as high as five kilometres
and uniform through the wholetrajectory, as 1t should be in a very
highly exhausted vessel, then if the alternate electrifications of
the electrode would be of a frequency of five million, the greatest
distance a particle could get away from the electrcde would be
one millimetre, and if it could be acted upon directly at that dis-
tance, the exchange of clectrode matter or of the atoms would be
very slow, and there would be practically no bombardment against
the bulb.  This at Jeast should be so, if the act.on of an electiode
upon the atoms of the residual gas would be such as upon elec-
trified bodies which we can percesve. A hot bady inclosed wn an
exhausted bulb produces always atomatic bombardment, but a
hot body has no definite rhythm, for its molecules perform vibra-
tions of all kinds.,

If a bulb containing a button or filament be exhausted as high
as is possible with the greatest care and by the use of the best
artifices, it 1s often observed that the chischarge cannot, at first,
break through, but after some time, probably in consequence of
some changes within the bulb, the discharge finally passes
through and the button is rendered incandescent.  In fact, it ap-
pears that the higher the degree of exhaustion, the easier 1s the
incandescence produced. There seems to be no other causes
to which the incandescence might be attnbuted in such case, ex-
cept to the bombardment or similar action of the residual gas
or of particles of matter in general. But if the bulb be exhmyst-
ed with the greatest care, can these play an important part?
Assume the vacuum in the bulb to be tolerably perfect, the great
interest then centres in the question: Is the medium which per-
vades all space continuous or atomic? If atomic then the heat-
ing of a conducting button or filament in an exhausted vessel
might be due largely to etherbombardment, and then the heat-
ing of a conductor in general through which currents of high
frequency or high potential are passed muss be modified by the
behavior of such merdium ; then also the ckin effect, the apparent
increase of the ohmic resistance, etc., admt, partially, at least,
of a different explanation.

It is certainly more in accordance with many phemonena ob-
served with high-frequency currents to hold that all space is
pervaded with free atoms, sather than to assume that tt 1s devowd
ot these, and dark and cold, for so it must be, filled with a con-
tinuous medium, since in such there can be neither heat nor
light. [s, then, energy transmitted by independent carners or
by the vibration of a continuous medium? This important ques-
tion is by no means as yet positively answered. But most uf the
effects which are here considered, especially the hight effects, in-
candescence, phosporescence, involve or the presence of free
atoms and would be impossible without these.

{ To b¢ Continued. )
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THERE are 346 studcnts enrolled on the books of the Toronto
Technical School. The accommodation afforded by the
present building has been found to be very inadequate to the
requirements. A committee has thercfore been appointed to
petition the City Council for incieased accommodation.

v

IT is strange notwithstanding the fact is now known
that a fan motor will keep the frost off 4 window that there
should not be more of them in use. To any store having incan-
descent light a fan surely is a good investment, as it cun be used
in winter to keep the frost off the windows and in summer to
assist the ventilation of the apartments.

IN view of the lack of agreement between various County
Judges as to whether gas mans in the public streets ate subject
to taxation as real property, the Ontano Legislature has been
petitioned by several of the municipalities to decide the question
by legislation. Sir Oliver Mowat has expressed the opinion
that the mamns should be taxed where it can be shown that the
Company 1s paying a dividend. The Government has promised
to cansider the matter.

To many seckers after electrical knowledge the announcement
has been received with regret that the course of lectures an-
nounced to be delivered by Prot. Cox at McGill University will
not take place. Purchasers of tickets for the course of lectures
have been notified to this effect and requested to call and have
their money refunded. A rumor is current to the effect that the
faculty of McGill do not wish the professors to lecture to other
than regular students of the University.

A FEW days ago there appeared a letter in one of aur daily
papers under ihe caption, “Something Wanted in Toronto.”
‘The letter went on to state that repair shops for electrical ap-
paratus, where duplicate parts of motors could be kept was a
thing mauch needed in Toronto. It is known to some that there
are such places in Toronto, where everything of the sort can be
obtained, but the proprietors cfihese establishments do not avail
themselves of the advertising columns of the press, consequently
work they might get is sent away to other places to be done.

THE Hon. Mackerzic Bowell, who recently retumed from
Australia, which he visited with the abject of developing our
trade relations, indicated in his specch before the Manufac-
turers’ Association, many lincs of trade which are being supplied
by the manufacturers of the United States, with whom the
manufacturers ot Canada might profitably enter into competition.
Among other information, Mr. Bowell stated that it should be
possible for Canadian manufacturers of electrical machinery
and appliances to find a considerable market in Australia for
these lines of production. No doubt the hint will not be thrown
away on this class of manufacturers, who are undoubtedly
among the most wide-awake and enterprising in the Dominion
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A PETITION has been presented to the Ontario Legislature by
Mr. Bronson, at the request of certain steam users of the City of
Ottawa, praying that the Engincers' Act may be so amended
that engineers operating engmes of 15 horse power and over
must hold centificates as a proofof their competency. A siular
amendment to the enisting law s to be nskc(; for by the
Exccutive of the C. A. S, E. This we regard as a step
in the right direction, and one which should receive the support
of all interested in the endeavor to bring about a higher standard
of education and efliciency on the part of engineers.

IT was pointed out in the ELECTRICAL NEWS some time ago,
that the inauguration of rapid strect railway transit in Toronto
would have a tendency to induce business men and others
employed down town to lunch at home tstead of at the
restaurants. The fact that correspondents of the daily papers
are complaimng that standing room only can be procured on
cars on certain lines during lunch hour is a proot of the correct-
ness of the assumption. It 15 safe to say that the railway com-
pany’s business might be larpely increased by a reducticn in the
price of tickets used between the hours of noon and two o'clock
p.m.

LARGE incandescent lamps are beginning to make their
appearance in several buildings 1n Montreal, 200 and 300 c. p.
lamps being used. The manufacturers of these lamps claim a
higher efficiency than the ordinavy 16 . p. lamps.  If this claun
is borne out the large lamps will no doubt become popular for
interior illumination of large areas, such as stores, halls, etc. At
the same time, however, it must be borne in nund that the
color of the light is stili of a yellow hue and the distinguishing
colours of silks and other goods, as for example certain shaies
of green as compared with blue, cannot be told by it with the
precision that they can by the arc light.

THE absurd method of giving lights by contract is still followed
by a few compaiies, and it would surprise some electrical people
to know that this 1s even done in Montreal whete they nught
suppose the electric people would know better. Whatis to
hinder a man, contracting for a certain number of 16 c. p. ights
from buying a few 32's or 50's if he choose and screwing them into
his sockets in place of the 16's as often as he sces fit? The
inspectors (if there are any) certainly will not make their rounds
angeecxamine the lamps after 6 o'clock at night, and this 1s just
the time when such exchanges would be made—in fact it s
done, and the cases are not few either.

A GREAT deal of interest has been aroused by the offer of the
Meiropolitan Traction Company, of New York, 1o give a prize
of $50,000 to the inventor of a practical street railway system to
take the place of the trolley and cable systems. The offer has
apparently been made in good faith, as evidenced by the fact
that the judgment of the merits of the inventions which may be
submitted is placed entirely outside of the Company’s hands.
The offer of so large an amount of moncy bears testimony to
the value of the trolley system. Weare in accord with the
opinion of the New York Electrical Review, which states that
the man who invents such a system as the Metropolitan specifics
can get $1,000,000 for it just as easily as he can get $50,000.

THE discussion which for some time past has been going on
in these columns with regard to the relative advantages of bigh
versus slow speed engines for electric railway work, might we
think be profitably supplemented by one in which proper con-
sideration would be given to appliances for bringing 10 a sudden
stop electnc cars while travelling at a high rate of speed. This
is one of the maost important subjects to which attention can be
called at the present time, in view of the demand for rapid tran-
sit in Cities, the danger to human life which attends comphance
with this demand, and the serious financial losses to which street
railway companies have recently been subjected by adverse de-
cisions of the Courts in actions for damages. The question as
to what should be the Lmit of speed for electric carsand a
sJitable means of determining the speed at which cars are
being run might very propetly form a feature of the discus-
sion. Weinvite an expression of views from our readers on this
important subject.

The difficulty which we referred to in our last issue as existing
in Truro, N. S., between the telephone and electric light com-
panies has, we are pleased to note, been satisfactonly arranged,
the contestants like sensible people, having decided to call the
fight off rather than demonstiate which has the longer purse
The local electric light company proposed to give its patrons a
free telephone system and had actually erected a plant with this
view. e Nova Scotia Telephone Company then took steps
for the prompt instalment of an electric light plant with such 2
big cut in rates that there was nothing left in the business and
at the same time boldly announced that if necessary for the
protection of their business, they would do the same in every
town in the province. The lighting company recognized the
inevitable :mcr withdrew before it was 100 late. Such a fight
would have been worse than useless, absolutely senseless, as
both sides would have been hard hit financially, two legitimate
lines of business would have been destroyed, and no one would

have benefitted permonently. Of course the trouble was the
culmination of recurring difierences over trivial inatters.  Elec-
tric companies occupying the same field, but in no sense rivals,
may and should be mutually helpful ir working togcether har-
montously. ‘This little far away scrimmage has an important
woral which it were advintageous and profitable to be generally
recognized and regarded.

——

THE attention of superintendents of electric lighting statioas
was directed in these columns i few months ago to the necessity
of frequently examining  current ineters, and thereby  satisfying
themselves that they were in proper working condition. The
fact was mentioned that one cause of inefficiency was found to
be the disposition of spuders to weave their webs about the
mechanism of the meterin such a way as to preventit from
properly recording the current. A case of this kind has just
come tolight in St. Thomas, Ont. The meter in one of the
stores 1 that city, when eaamined, showed no change from the
rrcccding month, notwithstanding that the regular amount of
ight had been used. The expenment was tried of increasing
the number of lamps used, in the belief that the small amount
of current previously employed was not sufficient to operate the
mechanism of the meter. When it was discovered that the
increased current consumed had no effect upon the meter, an
examination was made, and it was found that the industrious
spider was at the bottom of the difficulty.

—_ )

THE question as to who should be liable for the cost of pro-
tecting railway crossings in cases where steam railroads are
crossed by electric street cars within the boundaries of ity
municipalities, has been argued within the last few days before
the Railway Commiittee of the Privy Council at Ottawa, in con-
nection with the dispute on this point which has arsen
between the Grand Trunk and Canadian Pacific Railway
Companies and the Toronto Strest Railway Company, with
reference to the King street east crossing. Mr. B. B. Osler,
counsel! for the Toronto Street Railway Company, raised the
novel contention that an electric street railway was a highway
for the carrying of passengers, on the same principle as tf busses
or carriages were used ; that the right to use the highway for
this purpose was granted to them under the General Public Aq,
this right being recognized by the Provinces of Ontario and
Quebec. From this contention he argued that the question was
one beyond the jurisdiction of the Commiittee, and one which
should be submitted to the Supreme Court for final decision.
The Committee decided to hear the arguments in the case, and
reserved its judgment as to the question of jurisdiction.

r——

Several city municipalities are considering the advisability of
purchasing the necessary electric plant and doing their own
lighting. The impression has secemingly jot abroad that it
would be possible to get cheaper light by this method than by
contract with a private company. The ratepayes of the City of
London apparently thought otherwise, and voted down a by-law
submitted to them recently by the City Council to authorize the
appropriation of money for the purchase of an electric plant.
The cities of Hamilton, Woodstock and Ottawa are now con-
sidering the question. The last named city has obtained offers
from several manufactunng companies for the supply of the neces-
sary machinery for a 500 light plant. The estimated cost of such
a plant, exclusive of poles, is about $200,000. The interest and
sinking fund on this amount would be about $12,000 per year.
The city now pays, under contract, $26,000 a year for lighting.
This would leave $14,000 per vear with which 10 operate the
plant, and the aldermen who have been appointed 10 deal with
the subject appear to th'nk that a large proportion of this amount
could be saved. It seems qucsl‘on:ﬁ)lc, however, whether they
are at pres in possession of the information necessary 1o
enable them «  .rrive at a conclusion on this point, and therefore
it may not be « .t of place for us to submit the estimate of one of
the most experienced station managers in Canada, as to the
cost of operating at Ottawa a 500 light plant. It is as follows:

Per Year.

Salary of Superintendent...... ..., ... ciiliieiiiiiaen. $ 1.500 00
Two dynamo tenders and one oiler and cleaner, 3men at $300 1,500 00
SEven tNMMETS At §600. ... .. ivneernesecasene socnn o ond % 3.500 00
Three PATOY NEN AL §T00. . vver  cerinenrnoecnnennoennnans 1,500 0O
One outside repairer with horsc and wagon._....... ..c.oooaenn 1,000 00
Onc 1amp repAITET 10 $TAUON . ovivvireinrninreneneonnecnones 500 0O
Carbons 107 SO0 lamMPS. . ..cieiiiiinns o0 vaennn 5.470 0O
Wear and tear and repair, 5.000 CO
o, fe........ 350 ©o
IOSUrANCC. to ittt it tiais tes cesreeanen 0o
GlOBES., ..ot it ciiiiiiittcitttetes teases sesesnansennns 50 00
Sundries, 1001, Q0. i.oieiioiriireaiearerarneionoennons 500 ©O
$22,07¢ 00

14,000 00

Loss to municipality...o.oooe o cveee civantnn $ 8.070 co

It would be well for municipal officials and the daily press to
obtain their Sata fromimpanial sources.  Many of the estimates
of cost published in the daily papers—the Hamilton Herald for
example—are very wide ofthe mark ; and we surmise were
cither fumished by the represeatative of an electric manufactur-
ing company desirous of secunng an order, or a person on the
look-out for a position in the city's employ.
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NOTES FOR ENGINEERS. )

If steam boilers are 1equired to carry safely a working pees-
sure of 160 pounds per square inch, and the quantity of stcam
is so great that boilers with furnaces as large as a man can
handle, even if fitted with shaking grates, should be used, what
style of boiler would be most serviceable? . .

The ordinary make of hornontal tubular boiler of 72 inches
diameter and 106 feet in length would take a furnace as large as
a man can well manage. .

What thickness of plates would be necessary, allowing a factor
of safety of §, and making butt joints with double straps, giving
8o per cent. of sohd plate as the strength of joint. The plate to
have a tensile strength of 60,000 pounds pet square inch ?

The problem is, having the diameter of boiler and the strength
of joint and of plate given, and the pressure and facts of safety,
to find the thickness. The inside diameter of the shell in inches
at the largest of the rings, multiplied by the working pressute,
will form one side of an equation. The other side is found by
taking the tensile strength per square inch multiplied by two,
and divided by the factor of safety and multiplied by the fraction
representing the percentage of strength of joint, and by what.
ever number will wmake it equal the figures found for the first
side of the equation.  This last number 1sthe required thickness
of plate, and is found by dividing the first side of the equation
by the quantity found by the process stated. .

In the example, the boiler is to be about 72 inches diameter,
and 72 may be used 4s the internal diameter. The pressuse is
to be 160, therefore 160x72=11520 pounds per square inch is
the struin put upon the boiler plate by the steam pressure. To
resist this there are two thicknesses of metal, one on cach side
of the boiler. The metal is 60,000 pounds per square inch; mul-
tiplied by 2, it is 120,000; but it ts 10 be strained to only one-fi/th,
therefore, 120,000 divided by 5=24,000. Then the joint is 807
of the solid metal, and as 8o/1s eight-tenths, the 24,000 must be
divided by ten and multiplied by eight—that gives 19,200. If
the plates wete one inch thick it would give a strength of 19,200
pounds, and by the first part of the calculation, 11,520 pounds
was all that was required. Therefore, 11,520 divided by 19,200
gives the fraction o! an inch which would represent the thickness
of plate. %E%-z reduced to its lowest terms is three-fifihs, and
the plate would require to be three-fifihs of an inch thick or
neatly five-cighths of an inch. This istoo heavyto have ex
to the action of the fire, and it may at once be settled that for
steam pressure of 160 pounds per squate inch and over, and
where large quantities of steam are required the horizontal
tubular batler 15 unsuitable.

The same line of reasoning will show that for internally fired
boilers the outer shells require to be so large indiameter, and to
be made of such very thick plate, that it is desirable to ook out
for some other style.

Hitherto most marine boilers carrying 160 lbs. steam pressure
have been made with intemal furnaces and enormously heavy
shelis. At the present time there is a demand for something
better, and for higher steam pressure. This has led some to
adopt the water tube boiler, and the old dispute as to whether
tubes should contain water or firc in a steam boiler is revived
with all appearances in favor of “ water ” being victorious, owing
10 the demand for increased pressure.

A water tube boiler mnade for a Torpedo Destroyer boat for the
British Navy, when filled with water ready for use, weighed a
little over six tons.

Steain was ot up 1o working pressure from cold water in
twenty-two minutes, and boiler made steam so raj ‘dly that over
12,000 pounds of water per hour were required to keep up the
supply. This shows that it is possible to construt a steam
boiler safe fur the high pressures in use, (150 to 20 Ibs. per
squate inch) which, when readv for steam, will weigh less than
seven tons, and will require no brick setting, and yet give four
hundred horse power according to United States Government
standard.

He is something for electrical engincers to investigate. 1If
such boilers can be made and used in a war vessel, why can
they not be got for an electnic station?

* ERRATA.

An crror inadvertently crept into the paper published in the
February number of the NEWS on the “T. H. Dynamo,” by Mr.
James Bumett. In second column, “the two leading (top
brushes) are moved about three times as fa3f as the two follow-
ing (side brushes),” the word *slow ™ should be substituted for
the word “fast™.

A commuttee of the Hamilton City Councii has been appointed to inqure
into the cont of clectrae machinery and the expense of operating the same.
Thn informanion s required 20 enable the Counail to decxde whether of not
1t woald be profitable tor the City to undentake 19 do its own Lighting.

The ** Montreal Junior Electne Club™ has been organized, and has had
several interesting meetings,  The officers of the club are - E. W, Sayer,
gmdfm . Willum Sutton, vice-president . H. Street, Treasurer: H. O. J.

verton, Necretary, 19 Bumuide street. At the lagt meeting of the club
snteresting mm were read oa ** Electne Bellsand Batienes,” by Me. Wm.
Smith and - Discovery and Early Experni of Electrxcity and Mag.
ootsm,” by Mr. E. W, Sayer.  The meeting was beld at No. 6 Richmond

asenue,
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MOONLIGHT SCHEDULE FOR MARCH.
Dayef ] pight. Extinguish. | No: of
H.M. H.M. H.M.
IR P. M, 6.00 AM. 4.40 10.40
b I v 020 v  $5.00 10.40
k w  6.20 w  5.00 10.40
4oeenn. w 620 w  5.00 10.40
L TR w 0.20 " 5.00 10.40
6...... w  6.20 w  $.00 10.40
ST w620 v 5.00 10.40
8 ..... w 020 v  5.00 10.40
[+ T n  06.20 " 5.00 10.40
to...... v 640 w 300 10 20
1"H.o..... o 810 w  5.00 8.50
12...... w Q.00 w  5.00 8.00
13...... » 10.00 2l 5.00 7.00
| I PUR »n 30.40 w  5.00 6.20
15...... w 11.20 " 5.00 5.40
16...... n §2.00 n  %.00 5.00
L 2 N o 5.00
18...... AM L0 | L....l.... ) 3.50
No light. No light. ceen
No light. No light.
No light. No light.
Nolight. No light. cees
P. M. 6.10 p.M. 910 ! }300
nw  6.10 o 10.20 4.10
n 6.0 n  11.00 4.50
w610 v 12,00 5.50
27 nw  6.20 AN 12.30 6.10
28...... w620 w300 6.40
29 .... " G.20 " 1.30 7-t0
30...... w0620 0w 2.40 8.20
KIFEEEEE " 6.20 " 350 9.30
Total, 206.40

AN AUTONATIC WAREHOUSE TELEPHONE.

A new warchouse telepkone has just been placed upon the
market by the well-known telephone and electrical manufactur-
ing firm of T. W. Ness & Co,, Montreal. The special feature
of this new instrument, which is the invention of Mr. T. W.
Ness, and has been patented in Canada, the United States and

other countries, is an automatic switch return, by means of -

which the switch1s brought back automatically to its normal
point afier conversation is finished. Those who are familiar
with the old system, in which connection is made by insenting
= aplug in a socket corresponding
with the line desired, which
plug requires to be withdrawn
after through talking, but is
constantly overlooked, or the
old style of switch, which re-
quires to be returned by hand
to its normal point, will at once
see and appreciate the value of
this new invention.
Theautomatic switch, receiver
hook and bell are combined in
the centre box.  This automatic
system is particularly suitable
for connecting the different de-
pantments of factories, ware-
houses, offices, banks, colleges,
etc, and it will be observed that
no central office for making the
diffeient connections is required.
Each instroment in a series has
switch points corresponding or
connecting with each of the
other instruments, so that any
one telephone can call up, or be
called up, by any other by
simply turning the switch lever
around to the point correspond-
ing with the instrument desired,
and at the same time “ringing
up,” which is done by pressing
the lever down upon the outer
ring, shown below the switch
points ; this causes the bell of
the instrument required to ring.
After conversation is finished, the hanging up of the receiver
causes the switch lever to retarn automatically to its own paint,
thus leaving the telephone in position to be called up by any
other instrument. t\%bcn desired, the instruments can be so
arranged that only certain ones in a series can call up certain
others, instead of having the whole system interchangeable. In
ninging up, only the bell of the instrument required sounds, so
none of the others are disturbed, and conversation is at the
same time private.  In a series o, say, cight instruments, 1 and
3»2and 4, 5 and 6, might converse at the same time, withoat
mnterfering with one another.

Ngss TELEPHONK.

-l
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CANADIAN ASSAQCIATION OF STATIONARY ENGINEERS.

Note.—Secrntaries of the various Associ: arereq d to forward to us matter
for publication in this Department not later than the soch of each moath.

MONTREAL ASSOCIATION NO, I.

In a letter dated the 8th of February, addressed to the officers
and meinbers of the above Asscciation, Mr. Joseph G. Robert-
son, the President, announces his intention of mseifning office,
giving as his reason the lack of interest manifest by a large
number of the membership in the work of the Association.

KINGSTON ASSOCIATION NO. 10,

We are pleased to learn from Mr. H. Hoppins, the treasurer
of the above Association, that the membership is steadily in-
creasing, the meetings are_well attended, and the discussions
animated and interesting. This information is very satisfactory
as far as 1t goes, but it would interest many of our readers to
learn more in detail what the animated and interested discus-
sions are about.

HAMILTON ASSOCIATION NO. 2.
HaMiILTON Feb. 20th, 1894.
Editor £rmcTricAL NEWS.

The two last meetings of the above -Association were ones of
no small interest. At the regular meeting on Feb. 2nd, Mr. S,
H. Milson was initiated and other business of importance
transacted.

At the instruction meeting held on Feb. 17th, a very interest-
ing time was spent, the subject for discussion being the most
econoniical and best methods of handling a steam plant. The
first question asked was what is the best and most economical
boiler to be employed, and was discussed at some length. The
water tube boiler was spoke of as being a good steam genera-
tor and a good many things were said about its form of con-
struction.

Other questions asked were regarding the best style of grate
bars to be employed and whether it is necessary to have different
styles of grate bars for difierent kinds of coal ; many instructive
points were brought out under this head.

We find that this system of having instruction meetings is the
means of getting all present interested, as is indicated by the
number of those who take part in the discussions.

Another important matter which was dealt with at the last
two meetings, and which we are sure fiom past experience a
great many members of sister lodges will hear of with pleasure,
was concerning our annual dinner, which is to be held on the
evening of March 22nd at the Commercial Hotel.  An extraor-
dinary good time is promised to all who shail be present on that
evening.

Wu. NORRIS,
Rec.-Secretary.

OTTAWA ASSOCIATION NO. 7.
ditor Ermcraicar Nxws.,

SiR,—At the last regular meeting we were favored with the
unexpected presence of Bros. Thomas Stewart, of Arnprior, and
F. M. Donaldson, of Toronto, who gave very interesting ad-
dresses on the construction and efficiency of steam boilers,
accompanied with blackboand examples.

The steam dome received its fair share of attention, and par-
ticularly the misleading idea that it is an absolute necessity to
have one on all boilers in order to obtain what is termed dry
steam. It was very clearly demonstrated that by the use of a
dry pipe extending lengthwise in a well designed boiler, 2 better
quality with more uniformity could be obtained.

The next thing considered was the weakness due to the cutting
of the plate for the passage of steam to the steam dome, this
hole being sometimes made the full diameter of the dome.
Even if it wese smaller and re-intorced it is very doubtful if the
strength obtained would be sufficient to overcome the weakness
caused by the cutting. Another objection to the stcam dome
was that the part of shell within was in 2 balanced condition so
far as steam was concerned—the pressure being the same below
as above it, consequently the strains on the other parts of the
shell bave a tendency to flatten that part under the dome; and
as it was not so effectively resisted, the joints were subjected to
very trying strains. This interesting subject brought out re-
marks on the abuse to steam boilers by being in charge of
incompetent men.

The boiler explosion at Byers' Comers furnished a good
theme for discussion, and particular aitention was drawn to the
duties and liability of tbe working engineer, that of using the
boiler carefully, of keeping it clean and examining it at such
intervals as the nature of the water in use require=.

One common practice which was very much condemned is the
overloading of safety valves—“to keep them from leaking ” as
the engineer (), says and entire dependence on the steam gauge.
One membe: here cited a case which came under his notice ofa
connection from boiler to sieam ﬁgau;:c, tncluding a syphon next
to gauge, being exposed to a stiff current of air from the engine
Toom window sufficiently cold to freeze the water from condensa-
tion 1n the pipe, consequently makiny the steam gauﬁuscl:ss.
for it would not indicate the varying pressure in the boiler.
Fortunately in that case the safety valve was in good working
order ; but any one can imagire the result if the safety valve

had been overloaded or stuck to its seat. The speaker’s opinion
was that such was the cause of the last fatal explosion (except
some expert brings ferth the low water theory) as it was a port-
able saw will, and as a general rule such mills are not very well
protected from inclement weather, and the majority of men
n charge of such portable boilers are using the safety vatve
lever as a tool rack. .

After come appropriate temarks on the tensile strength of
iron and steel and the bursting and safe working pressure of
boilers, the President gave the first of a series of lessons on
decimal fractions and decimal numerations. In opening his
remarks he said that owing to numerous calculations relative to
the steam engine decimals were absolutely necessary, the
knowledge of their use and relation to ondinary fractions was
dependent on their positicn to the unit, and that the decimal
point was the most important in all calculations. After showing
how to reduce ordinary fractions into decimals together with the
signs and terms used universally, he announced that at the next
mﬁeliug the first four rules of arithmetic would be the subjects
taken.

Before the meeting adjourned a vote of thanks was tendered
Bros. Donaldson and Stewart for their very instructive addresses.

PROGRESS.

TORONTO ASSOCIATION NO. 1.

The membership has increased rapidly of late. There has
not been a meeting for a long time past without one, two o1
three members being initiated, and propcsitions for member-
shiphare being continually received.

The meeting of({:;l. 26th was an exceptionally good one with
a numerous attendance, induced no doubit by the rumors of »
war of arguments between the believers in high speed engines
and the lovers of the slow s(ix.-ed engine.

After routine business had been hastily disposed of, the doors
were opened to the public.

Bro. Chas. Heale was the first to take the floor in favor of
high speed engines. He said the subject of high speed in
stationary engines had been well thought out by constructive
and designing engineers. The principles of steam engine
economy were well understood by Watt a century ago, and yet
it is only within the last few years that we have got nearer to a
satisfactory solution of the problem. Watt found that the
great svurce of loss was the heating and cooling of the cylinder
at each stroke. To remedy this defect he insulated the metal,
attached a separate condenser, shortened the stroke, increased
the number of revolutions, and in fact made a high speed engine.
The pnnciples that must govern the enginser to-day said Bro.
Heale may be summarized thus :- The steam must enter the
cylinder at the highest admissable pressure ; all exterior waste
of heat must be pievented as far as possible, and the much
greater waste that occurs within the engine by cylinder conden-
sation and re-evaporation must be checked as far as practicable ;
this could best be done by a high speed enginc. ¢ greatest
amount of work must be done with due regard to the preceding
conditions ; this compelled the driving of the engincat the
high highest safe speed and adoption of the highest economical
M.E.P. The two first conditions gave maximum efficiency of
engine. In additions to these uisites the designers and
builders of engines were compelled by some modern industries
to meet demands more imperative than in others ; the chief of
these are great regularity of speed, case and cheapness of con-
necting them to their work, simplicity, compactness, ngidity,
strength and durability.  In the attempt to meet these demands
the present high s en, ‘ne has taken sha When the
a2bove qualities are blended in a high speed engane all difficulty
of operation vanishes’; high speed being a great revealer of
defects, it follows necessarily that everything about the machine
must be in first class working order, cverything balanced and
fitted up with the best workmanship ; on the other hand slowly
revolving machinery does not easily show defects, nor does it
receive the same attention as the high sEted. There is only one
standard of work permissible in the high speed engine, and that
is “ perfection "—when it 1s otherwise the machine is a failure,
Qbjections were made to the high speed engines, that on ac-
count of their great speed they were more liable to accidents,
but after reading in the different mecharnical papers so many
accounts of fly wheel ~-cidents charged up to the slow speed
::fiine. he had concluued that the high speed engine was much

tto be with. Opponents of high speed lay great stress on
the losses by clearance, entirely ignoring the advantages of
compression in preventing cylinder condensation and the fact
that by giving an engine a great speed the time allowed for
cooling dgt:wn on the return stroke is reduced, and the cylinder
practically kept as Watt said it should be, viz,, as hot as the
steam that entered it ; whereas the slow speed engine has its
cylinder walls exposed to the atmosphere five or six times longer
during a stroke than the high speed, therefore the lasses from
condensation must be greater in the slow :fccd. In addition to
the advantages aircady enumerated, Bro. Heale added the great
saving in space and foundations, lighter Ay wheels, consc%uec]:mly
iess friction and immunity from burse.ng, *he absence of belting
and counter shafting, and when bel.s are e quired, short parallet
anes with large contact can be used. Hih'efficiency under
great vanations of load and steam pressure is 2 characteristic of
the high speed engine owing to the action of the governor
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increa ing compression with increasing expansion, and decreas-
ing compression with decreasing expansion, thus utilizing the
heat of compression to check  cyhinder condensation.  Bro.
Heale then gave some illustrations on the blackboard of the
percentages of variations between friction and full load, also
the opinions of several eminent authorities on stet engineerin
to convince his heaicrs that his arguments in favor of hig
speed engines were correct.

Bro. Wickens then took the floor in defence of the stow speed
engme and sad: T will first answer somne of the statements
made by Bro. Heale. [ think as far as economy in the use of
steam 18 concerncd we cannot do better than to look at some of
James Watts' old Cornish pumping engines. Somc of those
engines have been working continuously for the last 8o or go
years setting an example of economy (120,000,000 foot pounds
per 100 pounds of coal) that later engine builders have very
rarcly reached and still more scldom exceeded.  Those engines
sive us an object lesson in durability that even the very best
ngh speed builders do not expect to reach.  Bro. Heale tells us
of the great advances made by the higli s builders in the
general workmuanship and proportion of their engines ; now 1
think we will all admut that the butlders of slow s engines
have also adopted good proportions and better methods of con.
struction, and his reference to the breakdowns or fly wheel
accidents to the slow engines during the past year can hardly
be taken as a very strong Yoint against that style of engine, as
it 15 only necessary to build the fly wheels stronger and put on
autoniatic stops 10 act in case the governor faits i s duty. The
mechanical engincers had hopes that a great saving in steain
from cylinder condensation would follow a high rotative speed,
but the result has been somewhat disappointing to them, or at
least it bas developed the fact that they lost more in the clear-
ances they must necessarily use than tglcy saved from cylinder
condensation. I have made or copicd 2 diagrams from 2
cngines one i 127 x 12" running at 300 revs,, and one a 12°x
30 tunning at 100 revolutions per minute.  In doing this I have
tried to get a good card from each engine. We will now look
at the difference in them, using the same steam  pressure and
cutting off the steam at the same point in each case.

o
a .
Wﬂ'x 30° Hos, 700

In some of the high speed engines the clearance is as much
as 207 of piston displacement, and very few below 12% ; in fact

it is only recent engines that reach the lower figure. Slow speed
clearances run from 37 to 87, ; we will take 5% as a fair aver-
age, or .05, of piston displacement. The high speed piston
displacement in our card 1s 13§7.20 cubic nches; clearance
equals 203.58, o1 157 ; this filled Goo times in one minute equals
122,148 cubic inches.  If this was all lost it would be ruination
to the economy ot the engine.  Part of it is utilized in compres.
sian to fill up the clearance. In this case the compression pres-
sure went up to sixty pounds, thus reducing the lass by two-
thirds, which would represent at least 4 lbs. water per b, p. per
hour. This great amount of compression also has the effect of
reducing the M. E. I". of the card, and th: power of the enygine

*accordingly. The M. E. P.is 37.7 ibs, and the H, P. is 77.54,

as measured from the card. The slow speed engine has a pis-
ton displacement of 3071.6 cubic inches; the volume of the
clearance is 5,7, equals 203.58 cubic inches: this waste room is
filled up 200times per minute in this case, and anvounts to 40.716
cubic inches. Now, in this card we only have about 16 lbs,
pressure made by the compression, and our gain for that reason
15 very small.  Our waste water amounts 2.02t Ibs. per H. P
per hour; this is without any allowance for compression, so0 we
presume that we gain .02t of a pound byit. The M. E. P. of
the slow speed card is 41.5 and the total H. P. is 85.36. This
gain in power is somewhat used up in extra friction with shaft-
ing, pulleys, etc. In oil and general wear the slow speed has
the advantage. The manufacturers of high speeds have done
wonders in the way of improvic 3 the methods of construction,
and all these methods have been utilized by good slow speed
engine makers.

Bro. Ed. Phillip, of the incandescent electric hight station, then
took the floor and proved himself an able advocate of the high
speed engine. Hesaid: I think in taking up this subject for de-
bate we should have defined the term * high speed engine” and
should have attached some specific purpose to the subject of de-
bate. High speed applics really to piston speed, and as all
(oiston speeds are high to-day compared to the time of James

Vatt, we may say all engines are high speed. I understand &t
is seally Corliss or equivalent valve gear agamnst wheel govern-
ors. Now [ do not believe that engines with wheel govemors are
adapted in point of economy for all purposes, alongside of the
long stroke automatic, but there are places with variable loads
where the short stroke or high speed engine will show a greater
degree of economy than the slow speed, as has been proved in
railroad work in the United States. Take an engine witha
ivad that is one-fourth its maximum,—the engine with high rota.
tive speed will show a degree of economy over the slow speed,
but as the load approaches maximum, so will the economy of the
slow speed overbalance the high speed, and when the average and
maximum load is neatly the same, the slow speed is the mote
economical. It is well known that in the high speed, condensa.
tion is less than in the slow speed; and as condensation is loss,
this 1s one point in economy in favor of the high speed. The
range of cut-off is much greater without loss of speed in the
short stroke engine with wheel governor thun in the Jong stroke
or slow speed engine. Tuke the two kinds of engines and let
cach have one revolution, drop from no load to full load, and
see the difference in the percentage of speed; for instance, an
engine running 100 revolutions per minute and another runnirg
300—the loss in the first is one per cent., in the latter ¥ of one

r cent., which is a very important factor, especiilly in electnc
ighting. The shape of the card in the modern high speed is
the same as the Corliss ; the only point that changes is the cut-
off. A great many engineers object to the high speed engines
on the score of hot boxes, broken cross-heads, bursting cylin-
ders, &c., but these difficulties are only imaginary. 1do not
think 2 high speed engine requires any mote watchfulness on
the part of the engineer than the slow speed, and during the
time that I have been operating them 1 have come to the con-
clusion that the high speed engine 1s better adapted to variable
loads than the slow speed.

President Wiison Phillips said he supposed according to the
rules of debate he as president should not be allowed to say any-
thing either one way or another, but he could not allow some of
the statements made by Bro. Ed. Philip, relative to slow speed
enygines, to go unchallenged. In the first place he contended it
that is possible for the governor of a slow speed engine to work
very accurately, even if the ioad thrown off and on amount to 70
of the total J)owcr of the engine.  If when standing by an engine,
when a load zomes on and off a variation in speed is noticed,
then there is something radically wrong with the governor.  If
a spriny governor, there is t0oo much tension or too little; ifa
ball governor, then the weights are not adjusted right. He had
stood by slow speed engines driving electrical apparatus whese
changes of load were frequent, but not the least vanation of speed
in engines could be detected nor could any difference be ohserved
in the lights, because the governors of those engines were work-
ing correctly. He said further that the slow speed engine does
not require the same lynx-eyed watchfulness on the part of the
et:gmeer that the high speed does, for once it is in good working
order it will keep so for a long time whilst a high speed may
start up seemingly all right ang before it has got through its trip
it is pounding hike so many steam hammers. In the matter of
oiling, the oil can be put on a slow specd engine’s bearings
where 1t 1s required: thie engineer does not need to throw it at
random as does the engineer of the high speed, who oils the
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frame and bed as much or more than he oils the wearingdpar(s.
Repairs to slow speed engines are infinitesimal compared with
those of high speed. Slow speed engines do not often require
cylinders to be bored out, nor boxes and beariugs babbitted,
Elston rods turned up, &c., but it is a common occurtence for the
igh speed engine to undeigo these repairs. Then as to the
cleanliness of the two engine rooms, in the one everything is
polished and bright, whilst in the other the floors 1eek with oil,
the bed and frame ot the engine ditto, and the passer-by is be-
spattered with oil from head tc foot; the engines revolving so
swiftly seem to draw all the dust from the four quarters of the
earth, and it seems to settle on everything in the place. Then
when there are many high speed engines at work the sum of all
their great clearances must make the fuel bill very expensive,
whilst in the slow speed all those wasteful clearances are com-
pressed into the one engine, and percentage of clearance in the
slow speed being so much less than in the high speed it must re-
sult in a_great saving of fuel. Again, the roaring of xhausting
steam of high speeds is very annoying, whilst with slow speeds
the steam 1s exhausted down to atmospheric pressure, thus
making but very little nnise. Taking his own experience into
consideration he preferred the slow speed to the high speed.
This ended the debate.

At the regular meeting on February gth, there was a good
attendence notwithstanding the very stormy night. Various re-
ports from committees were recetved, commented upon and
adopted. The president gave out the new pass-word and those
members who were not present should get it without delay, as
without it their admittance to future meetings will be difficult if
not impossible.

The business part of the meeting was pushed through as
rapidly as possible until “Good of the Order” was called.  Un-
der this heading the decision of the judges in the late debate
on the subject of “High versus Slow Speed Engines”
was loudly czlled for. By an agreement among the judyes, Bro.
Gilchrist had been appointed to render the verdict. In doing
so he expressed his regret that the Association had apg;)mtcd
him as judge, thereby completely closing his mouth.  During
the hottest part of the debate he was obliged to hold himself
down in his scat to keep from expressing his views. With great
difficulty he managed to keep out of the discussion, but in future
some other person would have to be judge, for he proposed hav-
ing a hand in the nextdebate. He hoped the two contending

ies would bury the hatchet and immediately go in training

or another fight, for he believed such debates were the making
of young engineers. By a series of calculations which he ex-
lained he declared that the advocates of “slow s ? had
ten the “high speed” men by six points to four. This
decision of the judges is not to be regarded as any reflection on
high spead engines, but that the slow speed advocates presented
their case in a better light than the high speed men. The
“high speed” men, after putuing their heads together for a few
moments, were overheard predicting renewal of t(he battle and
an overwhelming defeat for their opponents in the near future.

Bro. Edkins, who had arrived home a few days before
the meeting from a visit to his home in England was asked as
to his welfare, and for a few words about his trip. In a short
speech he expressed his thanks for the interest manifested in his
welfare and assured the brethren that he had enjoyed himself
thoroughly, with the exception of the retum tiip, on which his
vessel ﬁad’ encountered foul weather and accidents by reason of
which she was delayed for six days. He then desciibed the
series of accidents that befel his ship and the means the cn-
gineers aboard took to repair the damages.

The *“Question Box,” which is always present, was on this
occasion overflowing, and the president had serious intention
of calling a special m ting to dispose of the numerous questions.
However,some were answered,and some taken home by members
to be explained at next meeting on February 23rd.

CHas. F. KINSEY,
Corresponding Secretary.

ANNUAL DINNER MONTREAL NO. 1.

The annual dinner of this Association was held on the even-
g of February 2nd, at the Richelieu Hotel, and was amost en-
joyable affair.

The chair was occupied with much felicity by the President,
Mz. J. G. Robertson, who first proposed the toast of “Queen and
Country” which was duly honorecfo

This was followed by the toast of “Electrical Engineering,”
which was responded to by Messrs. J. Smillie and J. J. York.

Mr. Smillie, after explaininy that he had been called upon
most un edly and feit unprepared to respond to the toast
of one of the most important sciences that the practical mind
had to gtaprle with to-day, said every one at present was al-
most compelied to take an interest in electricity for the practical
applications of it were to be met everywhere. [t used to be
said that an electrical engineer should be nine parts mechanical
aad one part electrical. Now, however, electricity and me-
chanics were more nearly equal and he considered that the pro-
portions should be about three parts mechanical and two elec-
trical. Electricity and mechanics had both made great progress,
but recent accidents had shown that there was something still to
be accomplished in the practical application of these sciences.

Bro. J. J. York, in replying, said it was strange no explanation

had been given of the cause of the accident which had recently
happened to engines n electnic power and lighting stations.

t he had time he would like to make soine experunent to as-
certain if possible why these engines had run at a considerably
higher speed just before the acaidents, which apparently was the
cause of the break down. He mght then be able to throw
some light on the question. Notwithstanding the fact that the
strength of the fly wheels had been increased wn nodern tunes,
they still occasionally give way.

‘T'he next toast was that of the * Manufactunng Interest” and
was responded to by Messrs, Hugh Vallance Andrew Young
and H. Muachell,

Mr. Vallance, in replying, smd the manufacturing interests
were in a flourishing condition in Canada, though somewhat un-
settled by rumors of changes in the tanff. He advocated the
placing of a higher duty on scrap iron, which would cause the
rolling mills to use iron from native ores and lead to the establish-
ment of smelting works throughout the country,

The toast of “Steam Engineenng” was then proposed, and
wis responded to by Mr. P. Cowper, who sud that though the
methods employed in steam engineering had been improved
eince the time of James Watt the pninciples had practically re-
mained the same. In his time, all engines were of the vertical
type and '<-day this type is returning to favor. He then gave
a brief “.istory of the steam engine from the first crude types to
the present highly developed forms.

“The Faculty of Apphied Scrence™ was next toasted enthus:-
astically, but as Professor Nicholson of McGill University, who
was to have replied, was unavoidably absent, there was no re-
sponse.

The toast of “License Law aad Inspection” followed, and was
responded to by Mr. P. Fisher, »ho sad that if governments
were for the greatest good of the greatest number, the people
should see that men were elected to Parhament who were
Eledged to introduce a license law. No one had a nght to kil

is neighbor with impunity. 1f he wished to kill his enemy and
did it with a revolver, he would be puwished by the government,
but if he invited his enemy to visit his boiler room and increased
the pressure so as to cause the boiler to explode and thus blow
his enemy into eternity, the verdict would be “accidental death.”

The next toast was to the “Brotherhood ot Locomotive En-
gineers,” which was coupled with the nume of Mr. Thomas Claik,
who said the present idea was to resort to legislation instead of
strikes.  Legislation could be easily obtained if all were united.
He then gave a beief history of the Lehigh Valley Railroad
strike which he said had been caused by the failure of the officers
of the compiny to keep their agreement with the men.

The National Association of Stationary Engineers and the
Canadian Association of S ationary Engineers were then toasted.

Bro. Hun, in responding, said among other thinygs, that the
motto of the Canadiin Stationary Engineers was “Forward.”
The Association endeavored to educate its members up toa
high standard, and he hoped the engineers would never be
obliged to resort to strikes in self defence.

Bto. York also responded, and in the course of his remarks
said employers should understand that the object of the Associ-
ation was to educate its members. The meetings were solely for
the purpose of mutual improvement.

Mr. Cowper advised the younger members as well as the older
ones if they were going to leave their employers 10 keep the ma-
chinery in the best possible order up to the last.

Then came the toast of the “ Press” which was responded to
very happily by the representative of the Canadian Eng‘neer.
During the evening songs were given by Messrs. Hunt, Cowper,
and Wheeler.

-

. We are indebted to Mr. C. E. Robertson, of Winnipeg, for some par-
ticulars of a meeting of engincers held 1n that city recently with the object
of forming an Engineers’ Association. The meeting was held in Mr. Robert-
soa’s office in the Grain Exchan Among thosc present were the follow.
ing:—Mr. C. E. Rcbertson, Edward Alberg, James T. McDonald, J. AL
Binns, H. A, Stratton, L. Brandon, John Stanley, ]. Schnoder, 1, Haynes,
{. Humson, T. Gordon, W. Brown, M. Saunders. Robert Hall, of

Vianipeg, and C. R. Forge, of Morden. Mr. Robertson was clected
chairman, and after baving discussed the advaniages which would be de-
rived by engineers organizing themselves into 2 branch of the Canadian
Association of Stationary Engincers, it was decided that a register and the
necessary papers be prepared and signed, and an apphcation made for a
charter.

MONTREAL ELECTRIC CLUB.
MONTREAL, February 18th, 1894.
Eulitor Caxapiax Erzctricat. Naws.

DEAR Sir,—! have been requested by the Committee of the
Montreal Electric Club to express to you through this medium
the hearty thanks of the Club for the interest and encouraging
remarks you have accorded them, and also for space for papers
in your cstccm:dé'oamal, which last I might say raises the tone
of the articles, and sumulates the wiiters to further efforts.

Yours respectfuily,
JAMES BURNETT, Secretary M.E.C.
19 Shuter street, Montreal.

Mr. G. W. Stevens, one of the largest property holders of Montieal,
threatens to bring suit for $80,000 damages against the City, on the ground
of deprecianion of the valuc of his property, should the construction of an
elevated railway on certain streets be permitted.
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ELEGTRIG RAILWAY DEPARTMENT.

THE MONTREAL STREET RAILWAY SYSTEM.

The Montreal Street Railway have lately experienced hard
luck. lo the temporary power house on Cole sireet they have
two high speed engines, one belted to two Westinghouse gener-
ators, the other to two Edison. One night recently they had
some ticuble with the cngine running the Westinghouse genera-
tor. This was prompily repaired, however, only to be followed
the succeeding day by the one which was running the Edison
xeuerators going all to ’picces. One piece went through the roof
and fell in the yard. It is difficult to say what really was the
trouble. The engine was one of the Harrisbuig ** 1deal” The
hrunt of the work was then thrown on to the remaining engine
on Cote street and the one at the Royal Electric Company's
works. At 6o'clock onthe same day the armature of one of
the generntors at the Royal Electric Works burnt out. The
Street Railway Co., however, hustled things at theis new power
house on William street and are running part of it now.

Between the thankless public (who forget the old times, when
their feet wete soaking in wet pea straw and their heads thrust
against a frosted canvass roof) and very inclement weather, they
are indeed to be congratulated that they have managed to keep
cars out on the road at all.

LEGAL DECISIONS.

The following cases were recently argued at Toronto before Chief Justice
Galt, fustices Rose and McMahon —

EwiING v. ToRONTO RAILWAY Co.—Judgment on motion by the defend-
ants to sct aside the verdict and judgment entered by Street, J., who tried
the action at Toronto with a jury, awarding the plaintff damages to the
amount of $1.400 for injurics received by him in & collision with an electric
car on the defendant’s street railway line at Tannesy Hollow in Yonge strect
inthe City of Toronto.  The plaiatiff was going south in Yonge sireet on
the street railway track in 2 democrat waggoo dniven by one McMitlan, _}%d
was overtaken by the car, which was moving at a high rate of speed. e
defendants contended on this motion that speed, however great, did not
per se constitute aegligence; that the very object of the legislation incor-
porating the company was to insure rapid transit; that the burden of care
10 avoid a collision lay on the person whose business it was to get out of the
way, and not on the motorman, who bad the right of way ; that there was
room on cach tde of the track ; and that the accident was attributable to
the negligence of McMillan in remaining oo the track and attempting to
keep ahead of the car {whose approach he had observed at a distance of 7§
yards) tntil it was too late for him to turn off in safety. Motion dismissed
with costs, the court holding that the case could nut propetly have been
withdrawn from the jury, and as the evidence was of the most conflicting
character the jury’s findings could not be set aside or ignoted. McMahon,
.. referred to the fact thar in Osgoodby v. Toronto Strect Railway Ca, a
high rate of speed was held not to be per se evidence of negligence., Rose,
J.. was of the opinion that a rate of speed might be too great under certain
circumstances, and 00t so under others, and that it was always a question
for the jury.

GosxkLL V. TOROXTO RAILWAY COMPANY. — Judgment on motion
by the defendants to set amide the verdict and judgment entered by
Street, J., who tried the action at T'oronto with a jury. awarding the plan.
uff damages 10 the amount of §1,160 for injuries received by im resuling
from a collision between a driven by himy and o car on the defen-
dants’ street Milway line at the intersection of Scollard and Ycoge streets in
the City of Toronto. The defendants contended that the evidence showed
that the driver of the car had exeraised due care and had done ailin his
power to top the car, and that the plaintiff had been guilty of negligence.
Motion dismissed with costs. the Court bolding that the finding of the jury
could not be interfered with upon the evidence.

GRINSTEAD v. TORONTO RAILWAY COMPANY.—]Judgment on motion by
the defendants o set as:de the verdict and judgment for the plaintiff entered
by Street, }., who tried the action with a jury, awarding bim damages to
the amount of §500 for his cjection from a car on the street railway line op-
perated by the Sckndauu. The plaintiff claimed to be entitled to ride on
the car asa transfer under an cnt between certain s (who sub-
sequently assigned their rights t. nder to the company) and the corpora-
tion of the City of Toronto. The conductor refused to accept his statement
that he had been properly transferred from another car, on which he had
paid his fare, ang the plaintift's health suffered 1n consequence of his being
obliged 10 wait 1n the strect in very cold weather for another conveyance.
On this motion the defendants contended that the evidence did not show
that they were strictly spealing, subject to 1his clause of the agreement un.
der which alone the plaintift's action could be brought ; that it was incum-
bent on the plantift, at all events, 10 show that transfer provisions were
in force and that he had complied with them, snd that the learned trial
Judge had erred 1n allowing enidence to be given and damages to be as-
seszed in respect of the injucy to the plainti’'s health, such damages being
100 remote.  The jury found $200 for the assault and $300 for the plaintift's
consequent sufterings.  The jury found that the injury was the natural and
probable resuit of the ejection.  Under these circumstances the Court held
that the case had boen properly submitted 10 the jury, that there was evi-
dence 1o go to the jury, that the defendants were ting the railway, and
that the verdict could not be disturbed.  Motion dismissed with costs,

]

Tie PRESERVATION OF BaLvs.—The following empirical formula fo
a machine helt prescrvative 13 due to L Industric: Warm in a covered
veasel to a temperature of 50° C.. 1 kilogramme of india-nubber broken up
into picces and mixed with t kilogramme of essence of turpentine.  After
the rubber has melted add 800 grammes of colophone ; Rir antil this too 1
dissolved, thon add 800 grammes of yellow wax  In another vessel put 3
ke mmes of cod liver oll, and 1 kilognamme of tallow ; heat this mixture
unti} the rallow meits. and then pous it into the first vessel, stiming coo-
tnualiy until the mass cools and solidifics. Belts, the working faces of
which are occasjonally treated with this compound, are said ** to acquire
greater solidity, and shpping at the palleys is avoided.”

SPARKS.
} The Toronto Railway Company's cars have recently been fitted with
passenger registering devices.

It is said to be the intention to extend the Walkerville Electric Railway to
a point opposite Belle Isie, and to establish a ferry line to connect Belle lsie
with the Canadian shore.

‘The necessary legisiation has been obtained authorizing the Montmorency,
Quebec and Charlevoix Rallway Company to Ch."ﬁébﬂr motive power to
electriaity and 1o run their line into the City of Quebec.

Mr.dlamn Armsirong, on behalf of himself and other ratepa of the
‘Township of York, is endeavoring to quash a by-law passed by the township
graniing a bonus of $20,000 to the Toronto and Richmond Hill Railway.

A Sydney, N. B,, law firm, at the head of which is Mr. Gillies, M. P. for
Richmond, is asting for the incorpotation of the Boynton Bicycle Electric
gnil;ay Company of Cavada, to run from Winnipeg, Man., to Louisburg,

The construction of 50 new motor cars and go trailers has been com-
menced in the Toronto Railway Company's shops. From these shops 180
cars have been turned out, These cars are in use in Montreal, Winaipeg
and elsewhere,

The Peterboro’ Electric Railway Company has been much annoyed by
stones being placed on the irack by boys, and by drivers of vehicles getting
1n the way. Railway Act, under which electric roads are operated,
provides severe penaltics for those who tbus obstruct the cars.

‘Two of the new engines in the Montreal Street Railway Company's power
house, were put in successful operation a {ew days ago, ng 1,000
h, p.  There will ultimately be six engines. It is expected that 65 miles of
road will be in operation at the commencement of the summer,

An ins;;ection of the new bei to be used in the double tracking of the
Niagara Falls, Park and River Railway, was recently made by Mr. W. T,
Jennings, the engineer, and Mr. W, A. Grant, general manager of the road,
T'he sccond track is expected to be ready for traffic in the sprng.

Mr. Campbell, manager of the Winnipeg Electric Street Railway, bas
returned to that city after spending a considerable time in Ontario. Imme-
distely following his return, be announced a reduction in the price of tickets.
soti:leu are now being sold for $t.00. This reduction, it is understood,
has been brougbt about by competition with other roads.

The following gentlemen have been elected directors of the Quebec Street
Railway Comp-iny for the ensuing : C. St. Miche), G. R. Renfrew, W.
Hossack, J. C. Thomson, D, C. n, G. Lemoine and F. Tessier.
Mesyrs. C. St. Michel and W. Hossack were respectively elected President
and Vice-President at a subsequent mecting of the new board,

‘The Hamilton Beach and Electric Railway Company is secking incor-
poration. The capital stock of the company will be $48.000, divided inlo

80 shares of $100 each. The following are the incorpoeators : Messrs.
obn Calder, J. N. Waddell, A. E. Caspenter, Robert Campbell, of Ham-
tlton; W. Kearns, M.LLA., Richard Baxter, and W. Allen, Burlingtoa,

The Toronto Railway Company will apply 10 the Ontario Legislature for
an amendment 10 their act of incorporation empowering the Board of Ditec-
tors 1o increase the number of directors and make regulations in relation lo
the transfer of the stock of the company ; also to authorize the company to
establish superannuation, provident and insurance funds for its officers and
employees.

Application is being made by officers of the Londoa Street Railway Com-
pany for the incorporation of the London and Springbank Electric Street
Railway Company, to construct and operate an electric railway from the
boundary of London to a point on the river Thames near Springbank.
Power is also sought to acquire or build a hotel and recreation grounds at
Springbank,

Negotiations are in progress between the town council of Cornwall, Ont.,
and Mr. lW. R. Hi(chc%c:. who is sedu'ngda fft::;bisclto operate an de;:m‘c
street railway to carry both passengers an: ight. 1t 1s propesed to form
“ com or this purpose, and utilize power from the Cornwall Canal,
which‘:xll,lybe made available on the jon of the dams now in course
of crection at Sheik’s 1stand.

‘The Hamilton Radial Efectric Street Railway Company 1s secking 10
have its charter amended in sucha way that the word **street™ shall be struck
out of the name of the Compuny and the capital stock iucreased from
$1,000,000 0 $2,000,000. The purpose is to extend the line from Hamilton
to Niagara Fails and Brantford, from Oakville to Mimico, and from Elmira
1o cther places in Waterioo County, also to convey power from Ningara
Falls to Hamilton for manufacturing purposes. The Company claim to
to have already secured contracts for the supply of 5000 b.p. 10 Hamihion
manufacturers.

The City Council of Toronto is secking legislation from the Ontario
Government to compel the Toroato Street Railway Company te
vestthules upon their cars.  The Council will also ask power from the
L ture to enforce the terms of the franchise granted by the County
of York to the Toronto and Mimico Eledtric Railway., This rosd is now
within the City limits, and a dispute has arisen between the City Eoginerr
and the company regarding the mai of the roadway between and
at the sides of the track. There is also involved themu of the right of
the City Council to representation on the Board of Directors of the Com.
pany.

The County Council of York, at its last meeting, approved of an agree-
ment wth the Metropolitan Railway Company giving to the company
gowu to extend their line northerly on Yonge street, by electricity, cableor

orse power, provided the noprthern limit of Richmond Hill is reached by
said extension ; also extending the company’s franchises for 35 years from
this date, tencwable on such terms as may be determined by arbitration.
Under the agreement, the company must build the road before the first of
October, 1893, unless by the certificate of the County Engineer and Solicitoe
it shall appear that were usavoidably prevented from so doing, in
which case the time may be extended until the next ensuing meeting of the
Council. After tbe line shall have been completed to Richmond RHill, the
corapany must within two years proceed with the further extension of the
line northward ; in default of 30 doing the agreement may be revoked.

A company is being organired at Lethbridge, Alberta, to construct a
teiephone line between that place and Cavdstone,
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Thomson-Houston Street Railway Generators and Motors

(Same as built by us for Niagara Falls Park & River Railway.)

Thomson-Houston Systems of Alternating Current Apparatus

for Incandescent Lighting.

Edison-Systems of Low-Tension Direct Current Apparatus

for Incandescent Lighting.

Electric Arc Lighting Apparatus. Electric Mining Apparatus.
Apparatus for Long Distance Transmission of Power.

We MANUFACTURE In CANADA EVERY DESCRIPTION OF ELECTRICAL MACHINERY AND ELECTRICAL SUPPLIES,
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INSULATED
WIRES

FOR ELECTRICAL USES

Our wire factory is_one of the best
equipped on the continent.

We manufacture every description
of insulated wires and cables, and our
large production enables us to offer
special values.

We desire at this season to call
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Nagnet Wires,

Office and Annuneiator Wires,

Flexible Incandescent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation resistance, best
quahty of rubber, and gives the most
general satisfaction to users.

TRANSFORMERS

To no other class of apparatus can
the axiom that “the best is the cheap-
est” be more truly applied than to
electrical machinery and appliances.
To transformers does this especially
apply. It will pay you to buy the best
in the market, and we now offer you the
very best at such a reduced price that
the essentials of quality and efficiency
are combined with extremely low

rices, which i: rendered possible only
Ey the introductinn of improved labor-
saving machinery, added to a larye
increase in our output.

The Transformer we offer is the im-
proved type F. Thomson-Houston de-
sign, ceiebrated for its high efficiency
and perfect regulation.

The following points in a Trans-
former are all essential: (1) Perfect
safety ; (2) high efficiency ; (3) good
regulation ; (4) small core loss; (5)
convenience in installation.

Thesc are attained in the New Type
F. Oil Insulated Transformers (which
we are now manufacturing at our works
at Peterborough, Ont), in a greater
degree than any other upon the market.

Write to neares? office for pricea
and dbcoﬂiua. »

INCANDESGENT
LAMPS

We have, during the past twomonths
made such changes and improvemerits
in our methods of manufacture, and in
the gencral appearance of our lamps,
that we offer you, with confidence, a
lamp that we are assured is now su-
perior to any other in the market.

We have adopted an entirely new
method of treating and handling our
carbons, and have so improved our
methods of inspecting and testing
throughout each department and pro-
cess that all intierent defects are
climinated before the lamps are passed
for shipment.

Price st and discounta furnished
an application, -

OUR LAMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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PERSONAL.

Mr. Henry W. Darling. late of Toronto, has been electet assistant
treasurer of the General Electne Company in the United States,

Mr. Matthew Kennedy, of the firm of Wm. Kennedy & Sons, has been
elected President of the Owen Sound Hoard of I'mde, and Mr. 8. ], Parker,
of the Electric Light and Power Co., to a seat on the Counci! of the Board.

On severing his connection with the Royal Electric Company, to assume
the management of the Montmorency Laght and Power Company, Quebec,

AMr. F O H. Badger, Jr., was presented by  his fellow emplc yees with a gold
cham and locket.

‘The position of Electrical Superintendent of the Hamilton, (rimsby and
Heamsville Electne Rmilway, has been ofiered to Mr, F. E. Handy. who
lately returned to ‘foronto from Vancouver, B. C.  Mr. Handy has accepted
the position, und will enter on Ius duties on the first of April, The appoint-
ment 1s one which is likely to be mutually satisfactory to the parties con-
cerned.

We regret to have to record the death of Mr. Mohr, manager of the Quebec
and Loz Electric Light Company.  Mr. Mohr's death was due to inflam.
mation of the lungs. induced by a severe cold which he contracted while
superiatending repraics duriag a beavy snow-storm, The deceased, who
was 07 years of age, was the onginal promoter of the telephone and electric
hight 1n the Cay of Quebec, and more recently of the proposed electric street
ralway.

For nearly half a century Geo. H. Simon lived the life of a recluse at
Mimico, cn the boundary of the City of l'oronto. Very little was kunown
about him, even by tus immediate neighbors, beyond the fact that he was
deeply interested 10 scientific studies and experiments.  Latterly the fact
leuked out that he was engagel on the problem of producing electnoty
without the aid of a steam engine, and he claimed that the discovery would
shonly be gul in pracucal form and patented. A couple of weeks ago the
house 1n which the old man lived alone was discovered to be on fire, and
the occupant in hus frantic endeavors to save the building, and the models,
etc., upon which he had for so many years been working, sustained such
mjunes from fire and frost as shortly afterwatds proved fatal, The
deceased was nearly 87 years of age.  Whatever value might have attached
to his labors had tus life not been so <uddenly cut off, 1t 1simpossible tosay,
as everything was swept away by the fire.

AN EXCELLENT IDEA.

The Columet electric street railway, operating about fifty-four
miles of track in the southern part of Chicago and a number of
its suburbs, has thcd in each of its cars a map about 17x14
inches in size which shows plainly how to get to points on the
line. The map 1s a blue print, the routes are shown in heavy
white lines, and only the strects through which the tracks run
are given. The names of these streets and of the suburbs are
printed in large white letters, easily rend from any seat in the
car. The maps have proved of much value to the visitors in
Chicago during the Columbian Exposition as well as to the
residents of the sections where the lines run.

TBADE NOTES.

1t is said to be the intention of the General Electric Co., to engage in the
manufacture of electric cars.

The Toronto Rmiway Company have given a contract to the Canadian
General Electric Company for 8o street car motors.

It is reported to be the intention of Messrs, T, W. Ness & Co., of
Montreal, to establish a branch of their bu=iness in the United States,

Mr Wadetlow, of Leamington, Ont, has made arrungements with an
m firm to the facture it Cannda of steam governors.

The Electric Laght Co., Windsor, N, S., are iucreasing their plant and
hi“e ordered a 150 horse power Tandem Comjound Robb.Aimstrong en.
Rine.

I'he Montreal Electric Company are factuning a transformer for
doctors’ and dentists’ use for ucing a 2 volt incandescent current to a
current of from 2 to 6 volts.

The Canadian General Electric Company have recently issued and sent
out to theur customers and frierds, a very neat and usetul souvenmirin the
shape of 4 memotandum book.

The fame of the ** Packard” lamp has extended to Brazil, from which
country an order for 10,000 lamps was recewved recently at the Puckard
Lamp Company's fuctory in Montreal.

Messra. Ahearn & Soper are putting a new trolley bell or line 1asulator on
the market. It is made of malleable tron and is said to be a great improve.
ment over anything heretofore used for this purpose,

It 1s a guod plan to watch your voltage pretty close on incandescent
lighting mains, as a few volts variation above the nos “al 1s apt tu play
havoc with the lamps, and reduce their life very materiauy.  Most standard
machines will regulate very closely and need lLittle watching, but as an engi-
neer watches his water line, regardless of the fact that he has a tell tale on
11100, so the dynamo tender should watch the voliage, or the potential indica-
tor occasionally in spite of the fact that he hasa tor on the machioe,
either 1n the form of compound windings or otherwise.  Plants that have no
measuring tnrtruments are not included here, as then the only guide is the
lamp's brightness as judged by the eye, which 18 by no means a sure indication,
Potential and current indicators are cheap now and should be used on every
circuit, no matter if the dynamo is only lighting your own shop. ~
Americas Mechanic,

The new power station of the Montmorency Light and Power Company,
Quebec, has heen completed, and a contract given to the Royal Electnic
Company for a large alternatiog plant to replace the old one. The ma.
chinery will be operated by eight horizontal water wheels working under a
head of 160 feet and run at 600 revolutions per minute. Four of these
wheels are of a capacity of 620 h. p. cach, and {our of 310 h. p. each, The
smaller wheels will be used to operate the arc plant and the larger wheels,
the alternating dynamos, compnsing four 210 k. w. machines, which will be
run at 600 revolutions per winute, the current having a frequency of 6o
periods per second and a pressure at full load of 2,500 volts.  Two dynamos
will be mounted upon a single base, connected by clutch coupling, and
arranged so as to bz capabie of running in parallel and giving two phase cur-
rents for power; each pair will be belted to a 620 b. p. water wheel, The
switch-board will be of marble, and so divided nto sections as to allow of
additional machines being cennected.
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Alternating Current . .
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SPARKS.

There is a movement on foot to establish an ncandescent highting plant
at Napance, Ont.

The Toronto Railway Co. have placed an onder with Messrs. Ahearn &
Soper, of Owtawa, for 4o additional Westinghouse equipmients.

A dispatch from London, Eng., announces that Mr Gro. A. Goodwin, a
Canadian, has tieen elected president of the Society of Engincers.

Mr. C. ] Myles, precident of the Hanulton, Grinsby and Beawmswitle
Electric Railway, was in Ottawa a few daysago with the object of endeavor-
ing to induce the Customs Department to allew the steel rads for the new
road to be brought in free of duty.

Messrs. R Wilson Smith, John Torrance and Albert W. Atwater, of
Montreal, Henry W. Darling, of Toronto and Boston. and Robert H.
Fraser, of Toronto, are asking to be incorporated us the “Toronto Suburban
Railway Company, with power to take over the franchises and property of
the City and Suburban Rulway Company snd the Davenport Street Railway
Company.

At the annual meeting of sharcholders of the Hamilton Electric Light
and Power Company, held on the gth of February, Mr. Robert Thomson
was elected president, and Mr. John Knox, vice-president of the Company,
‘The following directors were elected for the ensuing year: Robert Thomson,
Jlohn Knox, J. M. Lottndge, Alexander Turner, Robert Evans and J. V.

‘eetzel, Q. C., of Hamilton, and Mesers. S, F, MacKinnon, A. H. Campbe!
and H, M, Pellant, of Toronto.

The cngineer of the steamer Ariel, owned by Messrs. Hiram Walker &
Sons, of Walkerville, Ont., and which runs between Walkerville and
Detroit, discovered a few days ago, when about to start up the engme, that
some miscrean? had unscrewed and removed a number of nuts and bolts,
leaving the muchinery in such a conditicn that serious damage would have
resuited from putting it into operation had not the matier been fortunately
found out. Dectectives are at work on the case.

The Fire and Light Commuttee of the City Councit of Woodstock, Ont.,
have been instructed to ascertain fron the Electric Larht Comp.mf of that
place on what terms they would be willing to enter upon a renewal contract
for one, two or three years from November next; also at what pnice they
would be willing to sell their plant to the city; and if the information on
these points is not considered satisfactory, to advert <= for tenders for hght.
ing and plant, and report to the Couccil in April.

The St. Jean Baptiste Electric Light Co., of Montrea!, were reported 10
be in difficulties latrly. They are said to have called a meeting of several
of the important creditors, among whom might be mentioned Messes,
Ahearn & Loper, of Ottawa, and it 1s understood that the difficulties have
been uded over and .natters arranged. \We hear that the anangement for
creditors Over $200.00 was that they would receive notes for their claims at
thedralefo‘fl 50 cents on the dollar ;- the smaller creditors would probably be
paid in full.

Some very striking and original effects 1in clecirien) illunuination were in-
troduced at the Academy of Music, Montreal, during the recent production
of ** Erniinie” by the Montreal Amateur Operatic Club.  Over 450 fivac. p,
Packatd incandeccent lamps were used 10 hght up the siage and scenery.
Bouquets and stands of flowers were made brilliant by numature ncan.
descent lamps among the flowers. On evenings when some of the local
clubs attended in a body, the letters composing their imtials were spelled out
in lamps of the clubcolor, 'These illuminations were a very attructive feature
of the entertainments and reflected much credit upon Mr, C. W. Hender-
son. electrical conteactor of Montreal, who designed and curried out the
illuminations.

The Street Raulway Review for February publishes illustrations and a
description of the suspended nulway spanning the Tennessee Riwver an
Kooxwille, I'enn  Two cables 13§ inch diameter are stretched across the
river a distance of 1,060 feet.  The ends of the cables at one side of the river
are 350 feet above the starung point i the other nide, or wn other words the

rade is about 33 per cent.  ‘The cable furmshing the motive power 15 one

alf inch in diamieter and 1ts permanently fastened to thecar,  'The support.
ing cables each have a_breaking strain of 6o tons.  These cables are 450
feet above the river. ‘The power is furnished by 20 h, p. engines. F ae
cars are 14 fect 1n length, exclusive of a three foot platform, and are 6 feet
wide and 6} feet high, with a seating capacty of 16 J)asscngcrs. The up
inp takes about three and a_ half minutes, and the decent about a half a
minute by gravity. The road 1s said to be well patronized.

‘The annual meeting of the Bell Telephone Co., took place at Montreal
on the 2and of February, the President, Mr. ¢, I, Sise fpresiding.  The annual
report showed the gross revenue for the past {mr to be $961.174.69, ex-
penses, $734.791 43, making a net revenue of $236 383.37.  The pad up
capital s §3,421,600, The number of subsenbers added during the year
were 2.634 and the total number of <ets of mstruments now earning rental
ts 26,800. Twenty-four exchanges and fifteen agencies have bLeen con.
structed and nddcdy to the system, The company now owns and operates
275 exchanges and 356 agencies. Two hundred and thirty-two nnles of
poles and 1,616 mu.es of wire were added to the long distance system in
1893. Of these 60 pole miles and 1,288 wire miles are in the Ontanio depart.
ment, and 173 pole miles and 328 wire miles are in the Eastera department,
The long distance lines now owned and operated by the company comprise
12,071 miles of wirc on 5,068 miles of poles. The assets of the company
amount to $4,227.119.86, and liabilites 33.;%75."7.69. leaving a surplus of
$851.972.17. There was no discussion on the report, and the sharcholders
showed their entire satisfaction by re-electing the old dircetorate.

v t————————————

Mr. Howard D. Black has resigned his position with the Royal Electric
Co. of Montreal, and accepted that of electrician of the Chateau Frontenac
Hote! at Quebec,

Mr. H. W. Woodman has severed his connection with the Montreal
Street Railway Co., and accepted the position of elecirician to the corpora-
tion of «he town of Joliette, Que.

HAWORTH BELTING CO.

MAKERS OF ALL THE WIDE DOUBLE LEATHER BELTS

Used in transmitting power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PETERBORO’, WINNIPB.G.
and VICTORIA, B.C.,

ELECTRIC RAILWAYS

OFFICE AND FACTORY: g AND 11 JORDAN STREET,

TORONTO

YULCANIZED FIBRE (0, =sramrsse=o isvs.

SOLE MANUFACTURERS OF

HARD VULCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL.

OFHGE: 14 DEY ST., NEW YORK.
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SPARKS.

Application is being made to the Dnilish Columbin legislature for a
charter for a new telegraph comvany which proposes to construct & line
connecting South Westminster with V'ancouver, Victoria and Nansimo, and
making connection with the Great Northern system.

In London, Eng.. there was recently discovered the apparatus by means
of which Franklin produced an electric light sufficient for reading purposes.
‘The current was genenated from a large cylinder of glass, which was rubbed
by brushes with silk covers, and a hight made its appearance between a ball
and a wmetalhe point.

1t 13 reporied that the Ottawa and Chaudiere Electric Light Companies
have purchased for $45,000 four water lots on the Chaudiere, which former-
ly belonged to Messta. Perley & Pattee.  For tome time the water power
belonging to these lots has been employed to run the dynamos of the Ottawa
company. By this purchase the electric companies have secured control of
four twenty-sixths of the total power under lease from the Chaudiere,

‘The boiler in the steam saw mill owned by Joseph Wurren, at Byers'
Cotners, near Ottawa, Ont., exp'oded a fow duys ago as the engineer was
about to start up the tmachinery. The engincer, John Possett, a Swede,
was blown a distance of thirty feet and had his sku') fractured by a {rag-
ment of the builer.  Pieces of the boiler, tools, etc., were found hundreds
of yards away from the scene of the explosion. Singularly enough, with the
exception of the engineer, no one was injured.

3 T
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The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUPACTURKS AND 11AS FOR SALR EVERY DRSCRIFTION OF

TELEPHONIG 3. ELECTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Will furtish tenders for supplying Warehouses, Public Buildings, Hotels,
and Dwellings with

PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
C e e e e v .. BUTIONS,ETC. . .. ... ...
Will also furmsh tenders to Cities, Towns and Villages for FIRK ALARM
AND Potace PATROL SYSTEMS.
Catalogues usll b furnished on application.

SALES DEPARTMENT

MONTREAL:

Bell Telephone Building,
367 Aqueduct Street.

TORONTO:

Bell  Telephone Bulding,
37 Temperance Street.

HAMILTON:

Bell Telephone Building,
Hughson Street.

OTTAWA ;

Bell Telephone Building,
Queen Street.

QUEBEC:
Bell ‘Telephone Building,
St John and Pualace Streets.

WINNIPEG:
Forrest Block, Main Strect.

‘The distrlct assembly of the Knights of Labor
of Montreal. on behall of members of that orgam- M BO
tation who ave employed as linemen by the vati-

ous local clectric companies, will memorialize the
Uity Council to compel the use of better insulated
wires.  This action ts taken 1n view of the many
injuncs which the inemen claim to bave sustained
by reason of poor insulation.

While ascending the steep nchne near Brock's
Monument at Queenston, the troliey of the motor
car of a ballast train on the Niagara Falls Park -
and River Railway, jumped the wire, and before J. H. KILLEY,
the brakes could be applied the train was plung- Consulting Engineer.
ing down the hill at fnghtful speed. It left the
rails when opposite the old Methodist church,
and plunged into the building, tearing away
almost the entire front  Fortunately no one was JOHN‘fl‘IR'GI?IEVE
injured  ‘The incudent 15 a stniking indication of Chif Engineer.
the necmsity for more eflective controlling devices
for clectric cars,

Head Office:

Nasonic Temple,
LONDON, ONT.

Subscribed Capital, $200,000.

R PLTE 1S ISRANE CPAN

CANADA .
Full Government Deposit.

E.dlona Park,Q.C.,
President : F. A, Fatz-
eerald, Exq., Piesident
1mperial (1) Co.. Vice-
President ;: Hon. David
Mills, Q.C., M.P., ex-
Minister of the Interior;
John Morr son, Esq.,
ex.-Gov Brituh Amesn-
ca Assurance C-., To-
ronto; T. H. Purdom,
Esq, Barrivter, Lon-
don.

JAMES LAUT,

MANAGER.

When were your Boilers last inspected by a Competent Engineer? It pays to know that you

are right; start the year right,

-

TORONTO ELECTRIC MOTOR CO.

MANUZACTURERS
Dynamos s~ Motors

ARC LAMIS FOR INCANDRSCENT CURKENT.
RIAFAIRING A SPECIALTY.

107 Adelaide St. W. - Toronto, Ont.

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Vanatioas in speed de-
tected by fast running,
sensitive Governor Balls.
Gate movement instantly
set in operation by elec-
tne current.  Quick and

powerful action,

Write for particulars.

WM. KENNEDY
& SONS

Owen Sound, Oat,
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TuoMAs AHEARN. WAaRREN Y. SoPEk.

Contracting Electrical Engineers
e Y ey

AHEARN & SOPER

OTTA WA, ON'T.

CANADIAN REPRESENTATIVES OF THE

Westincrouse Eceetric & Mrc. Go.

STANDARD RY MOTOR

—————

Railway Managers who have had practical experience with our Motors and Generators pro-
nounce them the Best in the Market. They embody all the requirements demanded by
electric railway practice. .

Efficiency, Durability, Easy Operation,
Least Cost L’i Repairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

NOTICE The Westinghouse Alternator is the only Alternator

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

FOR ESTIMATES AND FURTIHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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STNION

Furnishcd in..... Lo N S o z%ito 3 watts

200 C. p. per candle
300 C. p. power
...and. ..
efficiency.
500 C. P.

. V‘Lf""’ : y T N . . - .
t‘ﬁle‘ﬂg&- _mepﬂ

ACKARD LAMP CO.

(LIMITED)
As Compared with Arc Lamps Sample in Arithmetic
Absolutely steady light. A 300 C. P. Packard MoGUL, burning at 2.66
No dead resistance in current. watts per C. P, consumes - 780 watts.
. . This lamp is equal to 18 16 C. P. lamps,
Does not have to be bumed two in series on 100 volts. which buming at 36 watts per C. P.
The color of the light is much pleasanter, and it casts no efficiency, will consume . - 1080 watts.
sharp shadows. A saving each hour of - - 300 watt hrs.

Or at 15 cents per 1000 watts a saving of 4% cents.
If the lamps average 4 hours use daily it means
a saving in current every month of - $5.40.

Will give nearly two-thirds the hyht and a more satisfactory
illunnation WITH THE SAME EXPENDITURE OF POWER.

Renewals will cost no more than the carbons and trimmings As a Packard MoGUL Lamp burned under these conditions

of an arc light. will have an average life of about five months, this

. . means a saving of $27.00 in current before the lamp

No carbons to replace every day, and requires 1o attention has to be rencwed, and last, but not least, Packard

from the time it is installed until 1t burns out. MoCULS cost less than the same capacity in 16 C. P,
lamps.

Requires no special transformer 10 be used on alternating The saving in current over Low Candle Power Lamps will
currents, and 1s absolutcly noiseless. more than pay for renewals.

Pleaso mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



Ay

March, 1894 CANADIAN ELECTRICAL NEWS e

" Hill Patent Priction Pulleys

TS

‘OI4V.LNO

MONARCH ECONOMIC

BOILERS

More Economical than Brick-set Boilers,
with all advantages of light
portable forms.

Robb Engmeermg Co.

(LIMITED)

AMHERST, - NOYA ScoTiA,

Ifyonwantto . . . . .

SELL
ANYTHING

to the wholesale and retail hard-

t0the wholesale and rtai hase. | AND CUT OFF COUPLINGS

turers For Electnc Light Stations and all purposes where intermittent power is required.

ANYWHERE

in Canada, you can reach them

et MiLLER Bros. & Touns,

CANADIAN HARDWARE anm (Suocessors to Miller Bros. & Mutohell)

J- B. McLEAN €O, L. Toronto Office : 74 York Strest, MONTREAL, QUE.
ESTABLISHED 1869.

10 FRONT ST. E. - TORONTO.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. THE
KINGSTON, - ONTARIO.
MANURACTURERS OF " AZI.ETU“
Locomotive, Marme and Stationary Engines
g BOILER.
The
Handiost,
Safest,
and
Most
Economical
ARMINGTON & Sius’ HiGH SPEED ENGINE rcm;:c-rmc LI1GHT PLANT. TC. . Boiler.
NOTICE.
The Canadian Loeomouvc&linﬂ ne Co., Limited gl{mgsxon Ontario, have the exclusive license “GYGLE » cAs E"nl"E
for building our Improved Patent High Spced Engine for the Dominion of Canada, and are fur- IMPULSE EVERY REVOLUTKO& vnnmu
nished by us with drawings of our latest improvements, a separate pump. NO SL|
PROVIDEUNCE, R. 1., Nov. 18th, 1889, {Signed) ARMINGTO?I & SIMS,

Descriptive Catalogues of the above on application,
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(} W. HENDERSON Manwfecturer and contractor_ ELEGTRIGAL SUPPLIES

ESTIMATES FURNISHED FOR

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPAaRvIUs, MobLis, PATTIRNS
LIGHE MACHINERY AND COMMUTATORS,
ELECIRICA: AFPARAIUS OF ATL RINDS RipaiRLD 4-4- Bleury Street .....

STORAGE BATIE RIS, DOCTORS AND DENTISIS ELRCERIC AT (CORNER jUA()l\.s)
APPARAIUS AND MACHINT RY

E11ctRIC AND GAas FINTURES
BUCKIVE INCANDESUINT BAMPs,

SOMOFFS FANCY AND MINIAVIURE INCANDESCENTD Lawes,

STEAM PIPE Anp BOILER GOVERINGS

®
Asbestos Goods Steam Pacl:ings
Cotton Waste . Gaskets, &c., &c.

LLARGEST AND BEST ASSORTMENT 1IN CANADA,

Ganadian Mineral Wool 00., Ltd. - 122 Bay Street, TORONTO.

Telephone 23786.

LONDON MACHINE TOOL CO.,

LONDON, ONTARIO,

MA\LI-ACTURLKQ oF

Machinist & Brass Finishers’ Tools

A. R. WILL1AMS, General tyent, TORONTO, ONT.

LAMKIN PATENT

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARBON AND PORCELAIN CO.

. ... ca0n furnish them equal to any In the world, as they are . .
MANUFACTURERS OF

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

it BELTING

.« TQRONTO _— THE J. C. MSLAREN BELTING CO. MONTREAL

Telephone 47

The Imported

English Liquid Vegetable “Anti-dcale”

SIS THL L.

BEST BOILER COMPOUND rox LObeOTlVE. MARINE and STATIONARY BOILERS.

Effictent i ats working without mjury to the boiler plates and tubes.
Torarty ParviNIs SCath o0 REMOVES INCRUSTATION, CORROSION AND PITTING ... PRESFRVES THE PLATES AND Tuhes
PREVENTS LEARAGE 0 BED TAPy WATER GAUGES, ETC.

This compound is purely regetable, proves reliable, and worthy of use by all engineers.
Used in Great Britain and the Colonies.

TESTIMONIATS REPERRING TO TN ENCETLENCE, AND FVERY INFORMATION CHEERFULLY GIVEN ON APFPLICATION 10O

S FPUGH

{(Agent for John C. Taylor & Co., Ltd., Manufacturers, Bristol, England)

136 Richmond Street : : : LONDON, ONT.
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