Technical and Bibliographic Notes / Notes techniques st bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usua! method of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couveriure manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink {i.e. other than blue or black)/
Encre de couleur {i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

I//Bound with other material/
Reli¢ avec d’autres document:

V ' Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de I'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever pcssible, these have
been omitted from filming/

Il se peut Que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n‘ont
pas é¢té filmées.

' Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

Various pagings.

L’Institut a microfilmé le meilleur exemplaire qu’il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-8tre uniques du point de vue
bibliographique, qui peuvent modifier une image
repraduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

/ ages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détacnées

| Showthrough/
Transparence

l I/VQuality of print varies/

Qualité inégale de I'impression

% ontinuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de I’en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de 1a livraison

Masthead/
Génerique (périodiques) de la livraison

2X 26X 30X

12X 16X

24X 28X 32X

YiniliminAed s .. .



OLD SERIES, VOL. XV.—No. 6. CE
NEW SERIES, VOL. 1V.—No, &, AUGUST, 1894 P e

MACGNOLIA METAL

——IN UBE BY —

EIGHT LEADING GOVERNMENTS.
BEST ANTI-FRICTION METAL FOR

High-speed Engine, Dunamo, Roiling Mill, Steamship, Raiiroad, Saw-Mill, Gotton=Mill, Paper-Mill, Woolen=Mill,
Silk=Mill, Jute-Mil, Rubber-Mill, Sugar-Mill, Flour-Mill and all Machinery Bearings.

MAGNOLIA METATI CO.

London Office: 76 Queen Victoria St. Owners and Sole Manufacturers,

G e it et d €, Agents. ¥4 Cowrtlandt Street, NEW YORK.

JOHN LANGTON & GCO.

Canada Life Building, Toronto

ELEGTRIGAL - ENGINEERS - AND - CONTRAGTORS

Complete Plants installed.
Plants requiring special combinations of Electrical Machinery a Specialty.

CORRESPONDENCE SOLICITED.
*“ DIREGT-DRIVEN" DYNAMOS for large and small plants. SLOW SPEED GENERATORS AND MOTORS.

Sole Canadian Agents for the Waddeli-Entz Alkaline Storage Batteries.

e

Reliance . . . Dv_ *
Automatic . . . YNAM
Alternating Current . . O S

PERFECTLY AUTOMATIC, FROM ONE LIGHT TO FULL LOAD

—46——++ MANUFACTURED BY o—¢——W—

The Reliance Electric Mfg. Co., Ltd.

WATERFPFORD, ONT.

BRANCH OFFICES:
b 106 King St, West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE,

Plsase mantion the CANADIAN ELECTRICAL NEWS whan corresponding with Advertisers

Write for prices and investigate before
..... purchasing ... ..




11 CANADIAN ELECTRICAL NEWS

August, 1804

WONTREAL INSULATED WIRE WoONKS.
J. RO8S, S04 & CO.

MANUPACTURRRS OF

INSULATED
ELECTRIGWIRES

Anid Wires for Annunciators,
Offices, Magnets and
Dynanos,

FacTORY : 413 WiILLIAM ST,

MONTREAL.

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

E. GARL BREITHAUPT
CONSULTING

Evectricar ENcGINEER
Graduate in Electrical Engineering at Johns
Hopkins University, Baltimore,

....... Addpess : BERLIN, ONX.

RALPM LA PLAMME JOUN A, ANDEXRON
LA FLAMME & ANDERSON

CONTRACTING

ELecTricAL ENGINEERS

13 Lutoup Mtreet, MONTREAL

mo ‘ :ucrmcm. SUPPLIES o' Aty
e DRSCRIFTIONS. o

Toerhises = @ copcued Wining in Fuauhed

Eloctric Bolls Bulldiags a Specialty.

................... REPAIR WORK c0s sectcccccsscaas

Uss _Somathing Good

PEEHI.ESS 0ILS

KE NO OTH
NADS ﬂ'xclku.\' ruR \'omt UsE.
THE PEKRLESS BRAND 15 SECURED BY LETTIRS
PATENT.
Best Oil in the market. Doss bettor work and more of
it. Saves the Machioery and lasis longer. Try it.
12 GOLD MEDALS IN 8 YEARS
Sare"MAKUFACTURRES
SAMULL BO('ERS & CO.
30 FRONT STRRET EAST, TORONTO, ONT.

GODFREY ST. V. MORGAN
BARRISTER, SotLiciton, ETC.

27 Wallington St. East, | OTOMO

If you want to
SELL’
ANYTHING

to the wholesale and retall hard-

ware merchants and manufac-
turers

ANYWHERE

in Canada, you can reach them
through the

Camanian Hanoware Mercuant

1. B. McLEAN CO,, L.

rUblsness

ooooo
-

ToroNTO

10 FronT St E. -

Xuvcass F. Prittirs, Praident, Jonn Cannory, Sec. and Treas,

EIJG[N[ F PHLIRS ELFFTREH. WORES

(LIMITEID)

NANUFACTURERS OF

ELECTRIG LIGHT WIRE,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INCANDESOENT CORDS.
FARADAY CABLES. :
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

Now York ogtce: 10 Cortiandt St Myontreal, Ganada.

Providence R, |.: American Electrical Works,

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

Less FRrictioN; LESS WEAR; LESS HEATING IN JOURNALS;
AND LESS Ou. UsED THAN WITH ANY OTHER METAL.

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

W. 8. BATES - MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURERS OF

EATHER BELTING

70 KING STREET EAST, TORONTO.,

Headquarters for Electric and Dynamo Belting.

CONSVLT!NG ENGINELRS

G.C.ROBB C
A FRASER Stc Tnes " HeaD OFrice TORONTO
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PALGERENE ELEKRIGIATS GESELSCANET

(General Blectric Co , Berlin, Germany,)

CATAL FLIIY 1A U1, Stmneomne

.. Manufacturers o

A. E. C. INCANDESCENT LAMPS

Bate and Insulated Wites, Rubder Goods, Electrical Supplics
and Raflway Equipments, Instruments, Dynamos
« .. &nd Motors . . . .

LONG DISTANCE TRANSMINSION A SPROIAL LY.

MUNDERLOH & 0., _scie At MONTREAL

“STARR”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE L LOW PRICE
The “STARR " as now nranufactured with new and improved

bases, etc., are unequalled. Made with standard bases
and of all voltages and candle power.

TORONTO ELECTRIC MOTOR 0O.

1
MRANUPACTUKRES !

Dynamos ..« Motors i

ARC LAMPS FOR INCANDESCENT CURKRENT.
REPAIRING A SPRCIALTY.

107 Adelalde St. W. - Toromto, Ont.

$165.00

HIONeSt Grade

OYOLES . Y JOHN STARR, SON & 60, 1. - Hallax, NS,

3
F23] mmane S g

§95 srar il SPECIAL ¢

..« TRY A SAMPLE LOT...

CLEARANCE PRICEBS

. « ONLY ABOUT TWENTY LEFT ..
These Wheels
will be sent sub-
ject to examina.
tion to any p rt
¢£O tario,onres
ceipt of a suffic .
cient sum to «e. AND. ..

ST I High Class Split Pulleys

~=FULLY GUARANTEED~—

These Wheels are equal te any, and bear the highea ] FOR ELEOTR/O POWER PLA”TS

testimonials, which will be forwarded on application.

GEO. F. BOSTWICK ... WRITE FOR PRICES ...
24 WEST FrRONT St. - TORONTO. DODGE WOOD SPLlT PULLEY co.

E. C HILL, Mogr. Cycle Department. Office ;: 68 KING STREET WEST, TORONTO.

et Jotler Tl
WMM‘ Electric Light and Rallway Wo{k/z%‘%/)/ o

Jas. ST. CHARLES, Manager. SL GHARLES & PB'NGLE HENRY PRINGLE, Sec'y-Treas.
OMNIBUS GOMPANY eefiEiNeg

High Class Split Clutches
and Couplings

BELLEVILLE, ONT.

Manufacturets of

DN . e

and various styles of Omnibuses
and Hose Wagons
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KAY ELECTRIC WORKS

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

+ o« MANUFACTURERS OF . . .

DYNAMOS

For Arcand . .....
Incandescent Lighting.

MOTORS

From 4 H.P.to 50 H. P,

Electro Plating Machines and Genera)

WRITE FOR CIRCULARS.

NORTHEY MFG. 00, - Torownro...

LIMITED

MANUFACTURERS OF

rouexP UMPS

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

1

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

FINE, - - RIC Y

) C ‘
gL* Street Gal’s |

) Ob l\ SI)I:CI:\ L'I Y . WRITE FOR PARTICULARS.

U

% ; STEAM USERS

Deairing the services of COMPETENT KN -
GINEERS of any class, can obtain
sober, intelligent and reliadle
en, dy applying to

CANADIAN ASSCCIATION
STATIONARY ENCINEERS.

Geo. HUNT, President, 6235 Dorchester Strecet,
Montreal,

e e —— . —t. o e 5 o

J. J. YogrR, Secretary Montreal Branch, Boand
of Trade nmldmg Montreal,

|
!
]
|
|
|
|
|

We also manufacture Horse and Trail Cars
of every description.

PATTERSON & GORBIN,

ST. CATHARINES, ONT.
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THE ELECTRIC PLANT AT UPPER CANADA COLLEGE.

UrpreRr Canada College, Toronto, passesses as well cquipped
amadlern plant as any private institution in Canada.  The engmie
and boiller room are scpante from the mmun bmlding proper,
and have sptendid hight and ventilation pravided for those em-
played in that department,

ViEw oF ENGINR ROOM, Uppek CANADA (.OLLEGE, TURUNTO,

The 800 lights used throughout the building and the current
that is used for various purposes hereinafter described, is manu-
factured by two high speed engines of 4o and 3o ii. ¥., which, by
the aid of endless belts are connected direct to two Edison gener-
ators. From these machines the current is carried to a distn-
buting cabinet and switch-board, thence to section switches,
sixteen in number, from which lights can be supplied as required
to a particular section of the buildinyg.

The college also possesses a storage battery plant of 24 cells,
but owing to the great expense attached to its opera-
tion it is not in use,

The building is perfectly ventilited by two 6 H.
P. motors, coupled direct to fans, which get a supply
of fresh air from a keight of over 100 ft., through a
chimney or chute, and send it through conduits to all
parts of the college.

The laundry is operated by a 7% 1. i. motor doing
the duty required, and is supplicd with an independ-
eut heater for heating water.

The gongs in the building are opera.ed by six cells
of storage battery, as also the Jdoor beils and annun-
ciators,

‘T'he heating is under electric control, the building
beiny, ¢quipped with the Johnson Electric Service
Company’s apparatus, which, as the temperature
varies, regulates the valves on the radiators.

‘The college owns its own pumping plant and gets
its supply from the city, but owing to the great height,
the water hus to be taken from the city main by
rumps at the college, and forced 125 ft. to tanks
ocated in the attic, which supply the different parts
of the building. There are also return and feed
pumps for the boilers. The boilers are three in
sumber—two low and one high pressure.  There are
hot water boilers and heaters to perform their respec-
tive duties.

Two large cisterns holding 30,000 gals. of water
are erected on the grozids, so that in case of fire, if
the city water supply could not be had, an ample private supply
wauld {xe available.

It would well repay any reader of this journal to take a trip
to Deer Park and inspect the above plant.  Mr. Saxby, who
has been connected with the college since its erection, in the
management of its plant, will give them a warm welcome and
show them through the building.

CANADIAN ELECTRICAL ASSOCIATION.

A SURFICIENT nmber of Western members of the Association
have already intimated to the secretary then mtention to be pre
sent, to wiarrant the behef that in pont of attendance ay well as
in all other essential particulars, the approaching annaal conven
tion to be held in Montreal in September will prove hoghly en-
joyable, profitable, and m every respect successful,
I'he papers that watl be brought hefore the convention
and the discussions thercon will be of the nunost
interest to alt branches of the profession. They
comprise :

Paper on ** The Possitality of Sccunng Better Regulation at
Central Laght and Power Stations by aieans of Hy Wheel A
cumulators of Tmproved Consttuction, by M, John Ciah,
CE and M1, Toronto,

Paper on - A Method of Distubution with Lguabizanon of
Potential Difference, by Ms. D H, Keeley, of the Govern
ment lelegraph Servce, Ottawa,

Iaper by Mr, K C. Brethaupt, Berlin, Ont

Paper on  The Apphicauon of Electnioty for Medical and
Rundred Purposes, from Light and Power Cirats, " by W. B,
Shaw, Monteeal,

Maper by Mr. T, R, Roschrugh, Leanter an Elecinaty,
School of Practical Se ence, ‘Toronto.

‘aperon ** Llectrolysis,” by Mr. J. A aylis, Rell Telephone
Co.. Toronto,

daper on * Telephone Cabics, their Constritetion and Man
tenance,” by Mr. F. ). F. Schwartz, Iell Felephone Company,
Montreal,

l'.?pcr on ** Alteraating Motors,” by 1. M. uolet Mon.
treanl,

Paper by Mr, John Langton,

Prof. C. A. Carus-Wilson, of McGill Umversity,
has invited the Association to inspect the clectnical
laboratories at that institution, and to witness the
operation of apparatus which has recently been
completed for the mcasurement of alternatimg cur
rent power.  Prof. Wilson proposes to exthubit the
apparatus in conducting an actual test of a transformer.

To enable the comnuttee to make arangements as complete
as possible, it will be necessary for them to know the probable
number of members who will attend the convention.  Fvery
member is therefore desired to intimgte to the scoretary, at ins
¢rliest convenience, of he 1s hikely to be present, so that the ap
proximate number mi., be known and accommadation proviled,
and that advance copies of the papers to be brought before the
convention n.ay be forwarded.

View or DYNAMO Roosm, Uprkk CANADA ( 4 RGR, ForoNT10,

As above stated a considerable number of rephes, promising
attendance, have alrcady been received. 1t as hoped that those
members who have not s yet ntimated their wtertion to be
present at the mecting will do so is ~oon as possible. Ttis ex
pected that the excautive will shortly be inaposiion to announce
defimtely the date and detuls - € the programme of the conven-
tion.
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STREET LIGHTING BY ALTERNATING ARCS.*

I3y CHARLES G, ARMSTRONG.

THERE are many places, even i distnicts for which incande-
scent hghting mects t‘nc general need, were a few arc lamps can
be used to gead advantage, so it wis to be expected that alter-
nitting plants would find some calls for arc lamps to be used on
their circunte. But there has been such an amount of work done
in dcvclopmf alternaung arc lamps -no less than fourteen hav-
wy appearcd on the market since Jast June --that there st be
a larger ficld for these lamps than that of mese madental ad-
uncts to ansncandescent plant.  So far, these lamps have only
reen used i small numbers here and there when no series arc
circuits were at hand, and the common impression seems to be
that there 1s their himit of usefulness.  But | cannot agree with
this. I behieve that vath allats faults and drawbacks the aber-
naung arc laap has some very good pmnts of merit, and that
when these are coupled with ch advantages of alternating cur-
rent distnbution for long distances, the alternating are will lend
itself 10 the conditions of madern practice about as readily as the
cammanly used senes arc lip,  {adeed, | believen )y-rfcclly
feanble to use alternating arcs for extended street lighting with
as good resnlts as would be expected from a series are plant
under the same Iocal conditions,

At fiest thoughi, the planuing of a street lighting system
for a city, and of using multiple instead of senes wiring
may scem expensive ; but let us look at both sides. If we
plot the ideal town plamt we find the lamps all arranged
along a circle or toop about as shown in Fig. 1, and no doubt
the series arc system with a single wire is then the simplest and
cheapest.  But in practice we find that the towns are not often
1] out to suit such simple wiring plans, while Councilmen Smith
and Jones and Brown all have their notions as to the location of
the famps, so the actual diag ram 1s more like Fig. 2, much of
the wiring beiny 1 loops so as to nearly donble the length ot the
circat.  Of course every foot of this wire has to carry the full
current (say ten amperes), whereas in multiple system, like that
shown by Fig 3. the size of the wire would dinmsh as we get
farther from the station, hoth systems using he same voltage,
2,000.  This differencs in the cost of the wize may amount to
considerable  In the case of a 6o light town plant, for «vhach |

*—

Stat.en

Flle, 1. ~STRERT LIGHTING BY AUTRERNATIAG ARCS

recently made the estimates, the aliernating current transformer
systcm showed a saving of ten per cent. on the wire over that
whirh would have been needed for the same lamps on the ords-
nary senes circuit.

As to the arc lamps themselves, there has been quite a change
duing the past year in the voltage adopted for them.  The carly
forms were adapted to be run fiom so volt transformers with a
reststance in senes.  Then this resistance was gradually reduced
so as to run three lamps in scries on i 100 volt circuit, thus giv-
ing better results and taking less energy.  lately the manufac-
turers have gone a step farther by planning therr la: ~s to work
direct from 30 volt transformers, ic:wmg out all resistance. The
lamps themselves are as economical as the series lamps, each
consuming about 450 watts for a nominal 2,000 candle power.
Of course there 1s the eatra cost of the transformer, but this, to-
gether with the alternatng arc lamp itself, costs no more to-day
than a first-class scries lamp.  The loss in the transformer does
nat count for much, as the transformer s always worked at full
load and therefore at its greatest efficiency.  What 1s more, the
transforner tends to steady the tluctuations in voltage at the
lamp, so th it this cannot creep up to 20 or §7 volts as it often
does with scries lamps.  One of the advantages ganed by run-
mng arc Jamps in multiple s that every lamip 1s independent of
the rest.  If a lamp should get out of order, 1t will keep ity
crankiness to itself without affecting all of the others. Indeed,
the most that st could do would be to short-circuit uselt and blow
the fuse of the trnsformer.  The same advantage s found in
case of a break on the hine, as this only cuts out the lamps be-
yond the break, mstead of cnppling the whale system.  Likewise,
only the joints between tae given lamp and the dynamo inter-
posc thelr effective resistance, while in senies systemns any and
all bad jonts affect the whole number of lamps.  The voltage
used at the lamps s hannless , they can be tnmimed with safety
at any timg, and 15 comparatively casy to plan the feeders for
safety A« to the Mupunatag power of the lamps, the direct
current arcs have the adv. tage of throwing out most of the
light-giving rays n a dowawand cone, whereas the alternating
ar sends out a double cone of hight. By using o reflector much
of the upwandly projected hghit can be thrown downwani, and

*Rood trlee the Chuage Rlevtmal Scwwtatms

in the ease of street lighting a portion of the rays will be reflec-
ted from the under susface of the foliage. So [ think that for
the low suspension commonly used throughout the country, the
alternatimy arc 1s the proper one, whilg ft')r tower lighting the
direct curient arc would be preferable.

In comparing the energy of the two systets, the commercial
cfficiency of the dynamos and the cost of armature repairs will
alse be an important item.  Good serics generators show an cffi-
ciency of from 8o per cent. to 85 per cent. when bailt, but after
a fow years tius f.\lls to 70 per cent. and often as low as 50 per
cent.  On the other hand we can count on from 8§ per cent. to
QO per cent. or even 92 }m cent. when using alternators and can
figure on quite a saviny for armature repairs. [ have seen figures
from 300 wrc light stauons which average $3 per year per arc
lamp for ammature repaursalone.  This agrees with the commonly

n AT
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known fact that arc armatures are mach more likely to be dam-
aped than those of an alternator. | believe that under similar
conditions an altermating armature will outlast from two to three
arc_armatures. s

The matier of carbons for alternating arcs has been an import-
ant question, as a fine grade s needed fot this work. The lamp
manufacturers have wisely taken the expedient of using an in-
closiny globe, so as to m.ke a carbon last 18 hours which other-
wise would be cansumed i 314 hours.  Moreover, the carbon
manufacturers in this country are hastening to bring out a grade
of carbons suited for alternating current work, and the probability
is that we can soor purchase American carbons for these lamps
at prices not mnuch in advance of that charged for haid series
arc carbons.

1 have already spoken of the greater efficiency which we can
readily expect from the alternating generators.  We can also get
them in larger sizes, so that in place of from 12 to 20 ceries ma-
chines, cach with a capacity of eighty to one hundred lig®.. we
would have, say, three generators of 300 to 4oo horse-powe: wach,
these being preferably slow-speed machines, connected direct
to the engines, thus doing away with belts, ropes and shafting.

At present the common voltage for the primary circuits is
about 2,000, having grown to this point from 500, at which it
started, and | believe we can assume from 2,000 to 2,500 volts
as our settled standard.  Still, of 1 were to plan an ideal arc
lighuing plant for a large city, 1 would choose a still higher volt
age, perhaps 4,000 volts. My station would be some three or
four muiles out of town, and I would run my wires in conduits to
some distnbuting centers n the city, transforming at these points
to 2,000 volts, and runniny thence to the alternating arcs.

Figure out such a piant for a good sized town, and note the
saving in circuits alone as compared with series circuits which
have only from 30 10 100 lights each. You will then see what
the prospects are for the extensive use of alternating currents in
connection with street hghting by arc lamps.

HIGH SPEED ENGINES.

WE are very apt to think only of our own particular branch
of engweening, cays the Tradesman, when discussing any pro-
blem pertaining to 1t and this seems particularly so in the case
of the high speed stationary engine.  In stationary practice we
sce in first class engine rooms the high speed engines guarded
with particular care and the room as a’ce from dust amﬁ' dirt as
1t can be made, so as to pive all the bearings as Jittle grit or
foreign matter as posstble. And on a 12x18in. high speed
engine for sample, running perhaps joo revolutions per minute,
we think 1t wenderful that it runs and keeps cool, think the
piston speed enormous, and hardly dare breathe while near it
for fear of a hot box. Yet in locomotive practice we have speeds
exceeding this sn many nstances, and have the engine withomt
any foundation, so to speak, the main boxes never in line
{gomng up and down over the frog- and crossings) and Jersey
sand blowing around the cosine vanl the running parts are
almost white as snow, yet the engine runs, and gives compara
tvely hitle trouble.  So that it secins foolish to brag so much
about our high speed stationanes, when if run under the same
condtions as the locomotives, they would be apt to give
unending trouble.

QOn the other hand, it is very probable that if a locomotive was
pinned down to a foundation 1t would do little better, as the
freclom of motion to all its parts must be in & measure respon-
sible for their runming at all, the swinging and shaking absorbing
jars which mught be noticed matenaily if on a solid foundation.
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CHARACTBR SKETGCH.
ROSS MACKENZIE

MANAGER NIAGARA FALLS PARK AND RIVER RAILWAY.

YOI you chaove ta play ey ineinle
let a man cuntena |‘ﬂ I]IC Illlt'ﬂl;“\l :

. For bis life's set prare, be what 1t wall.”

‘THE wonderful strides that have been made in the appheation
of clectricity to present day methods of travel needs no extendedd
demonstration in these columns.  On a sea voyage, M. Edison,
after spending hours on “eck looking ar the waves, saut, that
made him wild when lic saw so much force woing to waste.
“ But one of these days”, he continued, * we will cham all that
—the Falls of Niagara as well as the winds—and that will be the
millennium of electncity”. The millennium of My, Edison has
not yct come, but who will say when it may not be expected ?

‘The development of electric transmission has found one of its
chief products in the cleairic railway. ‘There are in operation
over 250 clectric railways in the United States, embracing 2024
miles of track and utilizing 3830 motor cars, operated by 6400
wotors, with an cstimated capacily of 174,4 35 horse-power.
Qut of 950 street car plants existng in the United States and
Canada, 589 are operated by horses, 49 by cables, 240 by elec-
tricity and 73 by steam. * Cianada has been”, says the Electri-
cal Engineer, “quicker than any other part of the British Empire,
excepting the Mother Country, to appreciate and adopt the clec-
tric railway”. These pioncer roads are found in the familiar
Metropolitan line, running out from North Toronto ; at Windsor
and at St. Catharines. Perhaps the

success and meets them intelligently.  Twenty years agoour rul
rods were run on free and easy principles, with a happy-po-lucky
assurance that good natured and industrions men could get
the tiains through.,  Now the best of the railroads are ron on
sacntific prinoples, with experts in every department, and the
wWhale wianagamcnt w5 thareaghly orgamized as of it were a gremt
scientific nsutution ; and the success of the roads i the matter
of dividends and ficedom from accidents depends very largely
upon the thoroughness of the orgamzation and the seieatibie
spirt m whichat is conducted.”

When the Nuagara Falls Park and River Reilway was m run
ming shape, Mr. W, AL Grant became manager.  Later Mr.
Mackenzie was removed from  Montreal and succeeded Mr.
Grant.  The road bas been a success beyond the best expecta-
tions of its promoters. Though a year of commercial depres-
sion, Mr. Mackenzie intimates that the traflic this year, so far,
hits been much in excess of a year ago.  So assured indeed has
been the success that the company felt warranted i double-
tracking the road this year, a step that s certanly  appreciated
by the travelling public and has proven a nceded and wise move
by the railway. It is fair to say that thes suceess has heen at-
tamed, in a kirge measure, because the rulway is manned by such
tramed and thorough-going business men as Mr. . B. Osler,
of Tarantq, the president 3 Mr. W, Heundre, of Hanutton, vice
president ; and Mr. Ross Mackenzie, manager.

ENGINE AND BOILER FOUNDATIONS.
Tug depth of engine foundations should be at least six feet,
says a contributor to the Beston

most_important step, however, in the
direction of applying electriaty to
raitway lmnsm{ssion 18 found in the
construction of the now popular Niay-
ara Falls Park and River Railway,
running from Queenston to Chippawa,
giving a view of Niagara Falls, that
enhances in a wonderful degree the
marvellous beauty of that pictwmesque
spot. A description,andillustrations, of
this road have already appeared in
these columns, and there is no need of
a further sketch here. Let us, how-
ever, turn our attention to the man,
who, by his ability and energy, is do-
ing much to popularize und make suc
cessful this clectric milway.

The manager is Mr. Ross Mackenzie,
who claims as his birthplace New
York city, first secing the light there
in 1857. The greater part of his life-
time, however, has been spent in
Canada. Hc received his education
at the Model School and Upper
Canada College, Toronto.

Waterloo was won on the play
grounds at Eton, said the Duke of
Wellington, because the spirit that
made the boys at Eton struggle to be
best in a game, and discipline them-

~h

Jourmal of Commerce, unless there
15 2 good rock bottom befure reach-
g this depth, so that the enyne
anchor boltsmay be anchiored directly
into the rock , otherwise, f there s
no such rock to anchor to, and the
above depth has not been made,
there will not be enough wegeht to the
foundation to hold the engime down,
The writer 15 well aware of the fact
that theie are engines on the market
taday where great care and attention
has bheen given thoroughly to coun-
ter-balance the engine, so that the
engine will run steadily and smouoth-
ly, set upon four pins, and will not
jar or shake off the pns, the engine
not being bolted to the foundation.
The above ts all right so far as it
goes, but will not answer for luge
engines, and espeaally when  the
engine is very heavily loaded. The
length of the foundation on the shaft
end of the bed, measured from the
centre of the shaft to the end of the
foundation, should be equal to the
length of the foundaton measured
from the cyhinder end of the bed to
the centre of the shaft.  ‘The correct
proportion of ths foundation ts about

selves in cool nerve and courage to
win a school match, was the same
spirit that made them swudy on the
great day when the game was fought with aanues and the prize
was the liberty of Europe. Ross Mackenzie is remembered by
many Torontonians for his love of outdoor sports.  Old lacrosse
players know him as one of the “boys”, who always helped them
to reach goal successfully. Taking his later success in life as
evidence, it is not unfitting to apply the reference of the Duke
of Wellington to Mr. Mackenzic's carcer.

In 1873 Ross Mackenzie entered the service of the Shedden
Company, and in 1875 became the agent of that company n
Hamilton. In 1876 and 1877 he was in the employ of the same
Company in Toronto. [In 1878 the position of book keeper for
the Credit Valley Railway, then under construction, was offered
Mr. Mackenzie and he accepted it.  In 1880 he was appminted
cashier and accountant of the railway, and in 1884 when the
Credit Valley was mer;ed in the Canadian Pacific Railway he
received another *“move up,” becoming general supenntendent's
accountant of the Ontario diviston. A year later he was re-
moved to Montreal to the eastern division.

Those whose pleasure it has been to meet Mr. Mackenzie,
have always found himn genial, and indeced jovial. To apply a
remark made of Walter Raleigh, “ He was one who scemingly
achieved great things with a certain airy ease and instincuive
facility of touch ™. Yet it was of Raleigh, Qucen Elizabeth sad,
“he could toil terribly . Mr. Mackenzie has always been a
worker whether on the play ground or in a railway office, and
the steady advances he has made indicates the importance of
the thoroughly trained man in any calling.

1t may be a question in the present day of many schools and
much studying whether there is need for more education, but
this is becoming clearer every day that there is a growing need
for more cducation on distinctive lines. As the Outlook has re-
cently said: “ In the long run it 1s the trained man who succeeds,
because it is the trained man  who studies all the conditions of

MR ROsy MAi RENZIK.

seven and one-half tunes the stroke
of the enpine. In a great many
places this length of foundation on
the shaft end of bed has been very much dinumshed.  There
15 no better place to throw i a brick on an engme
forndation than on the shaft end: here is where the weight is
required.

The above dimensions which have been iven will make the
cnds of the foundation equally dinidedd on each side of the centre
of the shaft in the centre of the apex of the foundation.  The
width of the foundation at the bottom should be cqual to cight
stiokes of the engine.  In the case of an engine 12-mch stroke
this would be 96 inches.

Concerning the boiler foundations, I'. F. Schefilertells the
American Soucty of Mechanical Engineers hat s expenence
has found a depth of 3 feet below the floor line to be sufficient,
A good, hard sandstone will give good results when brick 1s not
used, which some people prefer.  The wadth of the foundation
should be 6 inches more on the floor hine than the bailer sude
walls, which should be 24 inches for a boiler above 5 feet diam-
eter. There has been considerable argument about the hest
heght from the floor hine to the fire-dour opeiang, 22 to 24
inches is 1 sausfactory height, but 30 inches 1s considered a
much moie satisfactory and better height for the ordinary fire-
wan, and 10 mny instances where the fronts themselves (fo not
permit of this height it has been obtamed by raising them 6
mches or more above the floor line, and has been ginven good
satisfaction.  Another point that 1s debatable is the heght from
the brnidge wall tothe boiler. For 66 inch bmler 12 inches
is a ygood height, as this gives an area between the bridge an i
shell Jargely in excess of the boiler ube arca.  Another point
of consideration is the distance of the grate from baler,
which this wnter gives as 26 inches for a 66 inch boiler burn-
ing soft conl, and this height he finds has proven very satis-
factory. Such a height will evaporate more water than 3c
inches.
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GOVERNMENT INSPECTION OF ELECTRIC LIGHT.

Forinwise aee the provisions of the Act passed at the last
sessin of the Domimon Parlcument for inspection and regula-
tion of electnie bghting plant :-

t This act may be atel as JAe Jilectric Dight Inspechion Acl,

2 1nthis Act ualess the context otherwise reqguites, -

(4 ) The exprewion * contiactors © mieans any company or pereon under-
1aking o furnih clectrieity 10 any purchuser for § ghtmg purposes,

(&) The eapress-on ** purchaser © means any person (0 whom clectrialy
s furnshied for hightoeg purposes.

(+.) The expreasion  micter ™ means electne light weter, and includes
every kind of machine, apparatus or instrument used for measuring the
quantity of elecineal energy furnished to the parchaser.,

W} The eapreswon  purchaser’s teenmnals * means the ends of the clee.
tnic hines o comluctors situate upon the pucchaser s prenuscs at which the
supply of elecinaty is delivered from the serviee lines,

tr ) “The expreasion “*ddepartmient T micans the Departiment of infand
Revenue

(/) Ihe expression ** Controller™ means the Controller of Inland
Revenue.

3 Uhe commercat unit of supply of clectucal erergy shall be one thous-
and watt-hours, or the equivalent theteof s ampese-honss.

4- Belore commencing 1o give a supply of electrienl energy for lhuminat-
g purposes to any purchiser, the contractors shall declare to such pur-
chaset the constant pressure at which they propose to supply energy at Ins
tetnunaly,

2. ‘The vanation of pressure at any purchaser s terunnals shall not utsder
any conhtions of the supply which the purchases is entitled to receive, nor
ntany time, excend three per cents frum the declared constant pressure,
swhether such vanation 1s duce to the resistance of the service lines of appar.
atus belonging to the contmctors, or to any aciton or eftect produced by
such apparatus for which the purchinser cannot be shown to be responsible,
or pastly to o vanaton of pressute in the distibnting mams from which the
supply s taken,

1. ‘The contractors shall not be lable for any vanation of pressute caused
by unavoudable accident w0 the generting plant or apprratus, or by the un.
controllable conditron of the clements,

¢ The contenctats shall be tesponsibile for alt electric tines, fittings
and apparatus, belonging to them or under their control upon the pur.
chaser’s preanses, beng maintaned in a safe comdition and in all respects
Gt for cupplying energry . but they shall not be responsibile for any damages
nrsing from the tse of electic cureett e lines, Gtungs and apreoaches not
belonging to them or under thewr control,

6. If the contiaictors are reasouably satisied, after making all proper
cxutmnation by testing or atherwise, that at some patt of a cireuit a coptee.
ton with the varth exists of such tesistance as (o be a source of danger, and
that stich cunnetion does not east at any patt of the circunt belonging to
the contractos, any ofticer of the cuntractors duly authorized by theas in
wetng wav for the puspose of discovering whetlier such connection with
the earth easts at any gart of the woc upon any purchuses’s presaises, at
all reasonable times, after grang one hour's notice of his intention to do so,
enter such premises and disconnect the putchaser’s wires from the service
lines, and tay requine the purchaser to perait hits to inspect and test the
wires and fictings belonping to the purchaser and forming et of thecireuit,

7 1f onsuch tesung the oflicer discovers that a connection exists between
the putchaser s wires and the earth, and that such connection has an elec.
trical resistance not excee g five thossand ohms, or f the purchaser Jdoes
not give Ol due facihities for such  spection aad testing, the contractors
shall forthwith discontinue the supply of energty 10 Ins premises, giving im-
mednte notice of such ducontinuance to the purchaser, and shall not re-
commence such supply unti) they are satisfied that such connection with
the carth has teen removed,

8, If any purchaser is dissatisficd with the action of the contractors.
either as to the mode of making the test or 1n disconunuing the supply of
clectnicity to i premtses, the wires and fitngs of such purchaser niay, on
hs apphcavion to the department. be tested for the existence of such con.
nectian with the carth by an electac light ispector,

. 1f the contractors make default 1n complying with the reuirements of
any of the foregoing sections as to sunply, they shall be luble for every such
defoatt 1o pennlty not cxceeding taenty dollacs for cvery day during which
such defauls contintes,

1o, Any person who malicsously or (mudulently abstracts  causes to be
wastad o dinerted, consumes at uses any clectaiedty, stiall be deemed guilty
of thelt and punishable accontingly.

11 Any vtheet appranted by the contrctors may, at all reasonable times,
enter any prenuses tu which electniaty 1s or has been supplicd by the con-
I tots, i ofder toanspet their electric wites, meters, nccumulators, fit.
ungs works and appuaratas for the supply of electricity, or tor the purpose
of ascertaming the quantity of electneity consumed or supplied, or, where a
supply of clectrreny 1 1o lunger tequired or the contractors are authorized
ta take away and cut off the snpplf of electnanty {rom any remiscs, for the
puspase of removing any electrsc lines  accumulators, fittings  works and
apparatus belonging to the cobtractors, reparnng all damage crusal by
auch entry, inspection or removal

13 Inspeciors of weights and measures, or of us, or othes officers of
inland revenue, may e appomntad ard may act as electne Bght inspectors
under 1lus Act, but no sich inspecto shall be a seller of clectricity or elec-
tnc meters, o be amployed by any pesson or company supplying electricity
or meters, and no clectoie inspector shall repair or adjust any meter in-
spected or verfied by hun

13 The amnunt of clecincal encrgy supphied by contractors to any pur-
chaser under this Act for hghting jurpawes, or the clectneal quantity con-
it i sach sappdy shall, f the puschaser so destres, e ascettained by
means of a stwtable meter, duly certitied in acconlance with regulations
catablishiend unider the authonity of this Act,

2 Whenewr a tend ng of & nicter 1s taken by the contractors for the pur-
e of tabinlung a charge upon the parchaser, the contractors shall cause
A duplicrte of such teuding to be left with the purchaser.

13 Noelectie hght meter shatl be fised for use which has not been ven-
fin] anet stanped as heranatter prosuded.

12 No meter shall be fixad for use unless it plunty indicates Ly means
of sutable duls the amount of current or energy pssing to the purchases’s
wire,

2 Flectrolyic meters at present 1o use may be continued ; but the num-
bet of siuch mctens shiall not te added to, :\m{ all renewals of meters shall be
made by the subgtitution of the diteet-aending types,

3 The capaity of every micter fiscd for use shall be marked in a con-
sprcutots jlace with the numler of amiperes or watts it is constmcted to
supply

16, No meter stimll be stamped which is found by the inspector to regis.
ter, or 10 be capable of being made to registes, quantities varying from the
tegal standand unis of electricity niore than three per cent. in favor of either
the contructor or the purchaser.

17. ‘The verification of each meter shall be attested by afiixing or impres.
sig on some cssential part thereol, a stamp or mark of such description
and 1n such a manner as is directed by regnlations made by the Controller.

18, Within twelve months after the expiration of five years from such
verlfication and stamping, every meter shall again be verificd and stamped.

19. No meter duly stamped as aforesaid shall be hable to be re-vetified
o se-stamped within a penod of five years from the then last venficttion or
re-vesification thercof, alihough it is used in any other place than that at
which it was originally stamped, but shall be considered a lawful micter
throughout Canada, unless found incorrect under this Act, or requiring re-
venfication by lapse of time as nforesaid,

20, In every casc the contrctor shall keep the meter in good repair. and
shall be tesponsible for the due inspection thereof, and, except as herein
otherwise provided, shall pav the fee lawfully chinrgeable for such inspection,
and shali be liable for all penaliies incurred with tespect to such meter.

at. ‘The verification and testing of meters shall be perlormed fn accordance
with the provisions of this Act and with such futther regulations, not incon.
sistent therewith, as are made by the Controtler.

22. ‘The contctors shall provide electricity and witing and all other
reasonable facilities for testing, free of charge, at such places ns are agreerd
upon between the contenctors and the department,

23. Il any dispute arisce between the contractor andd the purchaser or be.
tween the contrctor and the inspector, ruspecting the correctness of such
wmicter, the inspector shall, if requitest by any person dissatisfied, refer such
dispute to the department for final decision.

24. The inspector shall give to cither the contractor or the purchaser, or
to both, on payment of the proper fee, a cestificate stating the result of kis
ingpection, and the time at which it was wade, and at whose tustance, and
nny other particulars he thinks it right to thsert for the inforaiatvion and
guidance of the petsons concerned ; and such certificate shall be prima facie
evidence of the lition of the meter inspected, and shall bear an adhesive
stamp or stamps npresenting the fee lawfully chargeable for such
certificate,

a¢. ‘The contractors shall at all times keep in their office, in a book or
houts. the names and addresses of purchasers for the time beng-~which
book or books shall be open to the inspector during office hours, and from
which he may take such extracts as he thinks i, aud for any failure o
comply with the requizenients of this section, the contractors shall incur a
penalty of fifty dollars,

26 ‘The fees for inspection of purchnsers’ wires and the testing of lamps\
and meters shait be determined from timeto tme by the Governor in Coun-
cil and publiched in the Canada Gazette, and such fees shall be regulated so
that they will, as nearly as may be, mvet the cost of careying this Act into
cffect ; and all fees recvived under this Act shall be accounted for and pasd
Yo the Minister of Finance and Reveiver General at <uch tine and such
manner as the Controlier directs, and shall form part of the Consolidated
Revenue Fund of Canada,

27. The Governor in Council may from time to time: direct stamps to be
prepaced for the purposes of this Act, Learing such device as he thinks
propet. and may defray the cost thercof out of any unappropriated money
forming part of the Consolilated Revenue F'und of Canada, and the device
on such stamips shall express the value thereof, that is to say, the sum at
which they shall be reckoned in payment of the fee hereby presenbed.

28. Separate accounts shall be kept of ail expenditires incurred and of all
fees and dutics collectedd a..1 received under the nutuority of this Act ; and
a correct statement thereof up to the thinieth day of June then jJast past,
shall be yearly Imd before Parhiament within the first fifteen daysof the then
next session thereof.

29. Lvery person who, except under anthonty of this Act, makes, causes
or procures 10 be made, or knowingly acts or assists i making, or who
forges or counterfeits, of causes or procures to bie forged or counterfeited,
or knowingly acts or assists in the forging or counterfeitng any stamp or
mark used for the stamping or marking of any meter under this Act, shall
incur n penalty not exceeding two hundred dollars and not less than fifty
dollars . and every person who knowm%ly sells, utters or disposes of, tets,
lends or exposes for sale, any meter with such forged stamp or mark thereon,
shall, for every such offence, incur a penalty not exceeding two hundred
dollars and not less than twenty dollars, and all meters having on them
such forged or counterfeited stamps or marks shall be forfeited and destroyed.,

o Ivery person who knowingly repairs or alters, or causes to be re.
paired or altered. or knowingly tampers with or docs any other act in rela-
tion to any stamped meter, <o as to cause such meter to register wrongly,
or who prevents, of refuses lawful access to any mieter an his possession or
control, or obstructs or lunders any examination or testing authonzed by
this Act, shall incur & penaity not exceeding ene hundred dollars and not
less than fifiy dollars, and shall pay the fees for removing and testing, and
the expense of purchasing and fixing a new meter  Provided that the pay-
ment of any such penalty as aforesud shall not exemipt the person paying
it from lability to indictient or other procecdding to which he would other-
wise be lable, or deprive any other person of the right to recover damages
aganst such person for any loss or injury sustained by such act or default.

31. Every person who fixes for ause, or causes to be fixed for use, any
meter, before it has been verified and stamped as hereir. required, shall
incur a penalty of twenty-five dollars for every such unverified or unstamped
meter,

32. Every inspector who stamps any mieter without dul( testing and find-
ing it correct, or who refuses or neglects, without lawful excuse, for three
days after being required under the provisions of this Act, to test any meter,
or to stamp any meter found correct’™on being so tusted, or who neglects to
petform any dity inposed upon him by this Act, orby any regulations made
under the authority thereof, shalt incurn penalty not exceeding fifty ollars
and not less than ten dollars, and shall be hable to disnussal from office.

33 All penaltics imposed by this Act, or by any regulation mude under
the authonty thereof, shall be recoverable in n summary manner, with costs,
hefore any justice of the peace for the district, county or place in which the
oftence was committed, if the penalty does not exceed twenty dollars, and
before any two justices of the peace if the alty exceeds twenty dollats,
and may, if not forthwith xid, Le levied by distress and sale of the goods and
chattels of the offender, by warrant under the hand and scal of the Justices
by whom also any imprisonment to which the offender is liable may Le
awarded.,

34. Noaction or proserution shall be brought against any person for any
fine or penalty under this Act, unless it 1s comntenced within six months
after the offence is committed.

35 Before supplying electricity to purchasers, the contractors <hatl obtain
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So

from the department, or from an officer appointed for the purpose, a certifi
cate of regustration and shall pay the otficer 1ssutng such certificate the fees
presenbed by the Governor in Counail,

2. Such certificiuie shall expire on the
and shall be renewable from year to year,

36. So soon as the standards and appanitus have been obtunat and ap-
proved, the Governor in Council may isue o procluntion, fising a day,
not less than six months from the date of such proctamation, upon which
the provisions of this Act respecting fnspection shiall go {nto operation.

{7. The Governor in Council m:\( vstabilish rules and regulations
]

day of in ecach year,

i1.) For the testing of clectric light Lamps for itluninating power ;

4} For justituting tests to deteriame what style or siike of meter shall
be uw 1 to measure the quantity of cleetneal energy supplica , and

{¢.) Such other regulations, tot imconsistent with this Act, as are neces
sty for glving cfect to its provisions, and for declinng ats trne ntent amd
meaning in all cases of doubit,

NEW ALTERNATING AND DIRECT CURRENT DYNAMO.

Tuk new alternator sepresented by the accompanyimyg illustra
tion has no commutator, brushes, or moving wire, It is of the
inductor type, but so constructed, the makers claim, that the
troubles common to this class are eliminated,  The revohving

ALTERNATING AND Dirger CURRENT DIvNAMO,

ficl 1 is a smooth surface, having plenty of cooling surface.  Sur-
rounding this are three stationary coits, wound ring shape, and
laid in their places.  Both field and armatures are thoroughly
Iaminated, and the magnetism does not reverse in any part, but
mereiy rises and falls ; while the magnetic tlow through the
field coil never varies, consequently there is no inductive eflect
on the coil.  ‘To effect this, when the ficld s distorted a short
circuited coil of low resistunce is placed inside the field coil.
The space occupied by the generating coil is not of so much im-
)orlance as in wire wound armatures, making it possible to use
}arw-r inductors and 2 heavier insulation, and as there is no
mechamcal strain on this wire, a burn-out is practically ipos-
sible.

The speed of tlus machine 1s said to be slower than any other
of its output on the market. The bozes are large, self-oiling,
self-lining and adjustable, and are provided with oil gauges.

The exater is direct-driven, and the armatuie so made that it
may be casily moved from mamn shaft.  An automatic regulator
15 provided, which keeps the lights perfectly steady through .uny
varation of load, and 1t is clumed that owing to the sumphaty
of the apparatus it requires very little attention.

These machines are manufactured by Messrs.FF. H. Sleeper
A\ Co.: Coaticook, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note. ~Secretaries of t.e various Assaciations aretequested to forwand to us matter
for publication in this Dejpartment not later than the zoth of each moath.

‘e

TORONTO ASSOCIATION NO. 1.
TorRONTO, JuLy 29th, 1894.

‘Toronto No. 1 has held two successful meetings durlng the
present month, there being two proposals for membership and
four candidates initinted. Interesting discussions have taken
place on sufety valves and indicator diagrams. The fourth
annual convention wili be held in Toronto Sept. 4th to 71h
inclusive. A large attendance 1s expected.

W. G. BLACKGROVE,
Cor.-Sccretary.
THE ANNUAL CONVENTION,

Following is an outline of the prozramme which has been
arranged for the annual convention to be helid in Toronto from
the 4th to the 7th of September :—

Tuesday, Sept. gth.—Convention opens at to a.m.; afternoon
session ; evening, open meeting.

Wednesday, Sept. sth—Forenoon session ; afternnon, drive
around city, terminating at Exhibition grounds; evening, banquet.

Thursday, Sept. 6th —Trip to Niagara Falls, Awerican Pewer
House and Hydraulic Canal.

Frulay, Sept. 2th - aan, and pan, session, election of oflicers,

Papers on mterestmy subjects will be tead at the open meet
ing and sessions, Al engineers are invated to attend the open
meeting on Tuesday evenmg, Sept. gth. A0 M Wickens,
Chairmian Committee 3 H, ‘Tetry, Secretary, G Fowler, Treas
urer ; W, G Blackgrove, Cor. Secretary,

HAMILION ASSOCIATION NO, 2,

H v toxN, July 25th, 1ag).
Fabitor Borcisacar Niws,

SR, Lam ghul to seport that Hamnlton No. > s getting
along very meely.  Ouwe meetings of late have not been
matked by many engmeenng discussions owing to the oy
wann weather, bt by the way thimgs looked at out last mecting
we will soon have o gomd veport to make every month, We
find that the manufiacturers are very maech interested i om be
half, and that out conventions and annual suppers are looked
torward to with censiderable pleasure,

W. Norkis,
Cor Seoretary.

RRANTHORD ASSOUTAION N0 g

BrANtEORD, July, 1894,

The following officers were mstalled by Bro, AL Aimes at on
last regular mecting Co Walker, P'resulent, ] B Loisyth
Ve Presadent . Jos, Ogle, Searetary , L. Fordbam, rcasme
T Pldgam, Conductor ; A MoKmnon, Duatheeper

L wmight say that No. 515 slowly growmg i sumbersend s
mn avery good condition, the meetings bemg,  well attended and
all the members except one boldhing  tesponsible positions and
certificates of competency.  Afier the mstallation ow tine was
devored to black bomd eaercise.

Jos, Ourr, Searctary.

The coroner's Jury appomted to mauize o the tecent haler
explosion at the Michigan Central Ranlway depot at Casuga,
Oat., which tesulted in the killing of John Comzi, brouglt n
the followmyg signmficant verdict : ““That the deceased John
Comer came to las death by accident,. We attach no Ll to
anyone, and the jury recommend that enincers pofessmg to
vun hoilers should stand sote exammation to show that they aie
quabfied and competent for that busimess  We o rccommend
that all boilers should be offically examined every twelve
months.”

THE LARGEST ARMATURE STAR.
IN the accompanying allustration s shown one of a par of
armatore stars, beheved 1o be the Jargest mothe world, and
which are to be installed m the power stiion of the Taronto

Railway Ca. The miachines when completed will weigh ahout
Go tans each and have a nommnal capacity of 1200 kilowatts, or
1000 electrical horse power cach, under 300 volts pressure, and

will be over compounded for 12 percent drop in the hnes.  They
are to be directly connected to a pair of horizontal cross com-
pound condensing ‘engines making So revolutons per vunute.
. The annature stars are 13 feet in diaaneter and weeh over 1o
tons cach.  The brush carners will be aboat 14 feet 6 inches in
diameter.

The Compagme des Pouvarrs Hydrauhques de N Hyactthe, Lhae,, kas
given A contract to the Canadian General }':lrrlrlc Co, through NMr, W, |,
Dean, agent for Quebec. for two 175 K W, three thase generators, ‘These
generators which are to be operated by water power are o transut currert
at 2,500 volts for light and power 10 St. Hyacinthe, a distince of five mules,
‘Tlus plant, which 1s the first of the polyphase systemy i Canada, s to be
in opcration by about the 1st Octoter,
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ON July sth fire destroyed the Administration, Mining and
Electricity, Machinery and Liberal Arnts Buildings at the World’s
Fair grounds, Chicago. Thus in one short vear has passed away
the spectacle whose grandeur awakened world-wide sdmiration.

SoME of the horse cars formerly used on the Toionto street

railway are being put to 2 novel purpose.  They have been re--

moved to Victoria Park, the wheels taken off, and the car bodies
fitted up with sleeping berths, in which condition it is said they
are rented to campers at $1.50 per week. It would be interest-
ing to learn whether the managers of any of the other street
railways have hit upon as novel and profitable a method of
utiluzing their discarded cquipment. Locality has considerable
to do with the possibilitics in this direction.

AN expert who was called on by the Council of an American
city to interpret a clause in a contract with a local clectric light-
ing company, is said to have doneso after the following fashion :
“The arc lights are hung at the streel intersections, and each
one throws its light in four directions ; 2,000 ¢. p. of lights on
cach of the tour streets, therefore, cannot be expected. An arc
tight which throws 300 c. p. of light along cach of four streets is
a 2,000 c. p. light, as called for in the contract®  This informa-
tion is about on & par with some of the estimates of the cost of
lighting the streets of Toronto.

THE extreme altitude maintained by the mercury during the
past few weeks, whilst not favorable to business in many lines,
afforded a golden opportumty for impressing people with the
fact thatin such weatber an clectnc fan will make life not only
bearable, but cven comfortable. We may presume that the
agents of the electnc companies have as usual been alive te the
situation, and that the education of the public in this direction
has not been allowed to be neglected.  Indeed the shop win-
dows bear testimony to the fact that the electric fan is winning
recognition, though possibly not as yet to the degree to which
us usefuiness should entitle it.

“/-.——-—-"—-"
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ON the 12th of July the street car traffic on the prinapal thor
oughfares of Toronto was blocked for upwards of an hour during
the passing of the Orange parade. \We have been informed
that a conductor who declined to stop his car on the ground that
by so domng he would be disobeying orders, was viciously as-
saulted by one of the marshals of the procession. The strect
car traffic of a great city should not be allowed to be thiown
into confusion by an Orange procession or any other kind of a
proc , as thereby tt Is of people are likely to be seri-
ously _inconvenienced. Street railway compames in cities
should force this question to an issue without delay, and find
out whether the right of way which they ame supposed to have
purchased is to be secured to them or not. The rights of the
business and travelling community are likewise concerned in the
settlement of the question.

—————————————

A MONTREAL despatch states that at a meeting of Canadian
and American capitalists held in that city recently the advisa-
bility of arganizing a new linc of stieet cars, for the propulsion
of which gas instead of electricity would be employed, was con-
sidered. It isstated that further information on the subject is
to be prepared and submitted for the approval of a committee.
An experiment with the use of gas in the manner proposed has
Iately been conductcd on the tramways at Croydon, Eng. The
modus operandh is described thus : “ The motor is placed under
the tramcear together with three cylindrical gas-holders. These
three reservoirs hold a sufficient suwply of gas to serve for an
eight-mile run.  The car is about 18ft. long, and, with the ma-
chinery, weighs 524 tons. The motor, whichis of the Otto type,
and is specially constructed for tamway-work, has a slow and
qulck speed. The ignition of the charge in the motor cyhinders
is effected by electricity, and the cylinders exhaust into a con-
denser. At the charging station an § 1. 1. Otto engine drives a
compressor. By this latter the gas, which is taken from the
mains, is pumped into a steel recciver at a pressure of 150 lb. per
square inch. This'plant is equal to the supply of five tramcars,
the number which it is intended to place on the line at first,
The pressure in the tramcar cylinders is about 120lb. per square
inch at starting, and the cost of the gas used.1s stated to be 1d.
per mile with a fully loaded car.”  The results of the experiment
have not yet been made known. It is believed to be extremely
doubtful whether the cfficiency and cconomy to be realized by
this method will equal thosc aircady secued by the usc of elec-
tricity.

DURING a vecent visit to Canada Mr. Alexander Siemens
gave to the press complete figures of the estimated cost, operat-
ing expenses and probable income for the Pacific cable cannect-
ing Canada and Australasia; which'formed one of the objects of
the Intercolonial Conference at Ottawa.  The figures gaven have
all the weight of Mr. Siemens’ great authority in cable construc-
tion and the endorsement of ather cable cxperts, and may be
accepted as correct. It is seldem that complete figures on
cable work are made public, and apart from the main result
shown.by the balance sheet, the details, of which the bulk items
are composed, reveal many interesting facts.  The total length
of the cable, about 8,420 statute miles, would average $1000 per
mile, of which the decp sea portion would cost $1,500 per mile
and cablc for shallower water $570 per mile. Two repairing
steamers’ would be required costing $500,000 cach. Between
New Zealand and Vancouver the cable would be landed at three
islands, dividing it into four working sections, and the mnstru.
ments and buildings for the staff would cost $130,000. The
staff and office expenses at these five stations vary from 310,000
per annum at Vancouver to $30,000 per annum at Neckar and
Canton Islands, where the employees have to be boarded and
lodged, and in addition receive 50 larger salaries, these islands
being mere rocks in the ocean, and as Mr. Siemens mildly ex-
presscs it very undesirable habitations.” The chief items of
repairs and renewals are 200 miles of cable replaced per annum
and the cost of maintaining the two repairing ships. Euch
vessel costs, $3,500 a month to keep it lying in pont ready for
business, and an additional $300 per day when it is actually at
seaand at work, which it is estimated will be for about two
months in the year.  On one point no information is given, and
that is during what portion of the four months cruising of the
repairing s cable ¢ ication would be actually inter-

rupted, which would mean irretnevable loss of revenue.  The
cruising time, no doubt, includes carrying supplies to stations,
and if a fault develops gradually the cable steamer may be able
to reach the spot, grapple and splice without any actual wter-
ruption, but with a sudden ground it might require more than a
week to reach the spot. We regret Mr. Siemens did not touch
on this topic.  An interruption would be a public calamity at
Neckar and Canton Islands ; not lively at the best of times
when work was brisk, with no occupation for the staff but to draw
rations and watch the acc ion of pendable income,
they would be ~well “very undesirable habitations ™

INVESTIGATIONS of the distance to which water power can be
transmitted by electricity and profitably sold in competition with
steam power have been numerous of late. Also criticisns of
these investigations, and counter-criticisms of these criticisms.
Where the critic’sms have been sufficiently ill judged or the
counter criticisms sufficiently acrimonious the matter has been
dropped, and it is probable that more than one rash “espert”
is sorry he spoke.  But when these are eliminated and we turn
with relief to those who remain in temperate discussion
of this most important question the conclusions we are led to
are largely negative.  We find that amongst those who have the
right to speak with some authority there exists profound differ-
ences of opinion as to what it may be faurly said has been shown
probably possible by expericnce. The Lauffen-Frankfort cx-
peniment of 1891 is really the only actual experience of trans-
mission for aver 23 or 30 miles. This transmission delivered
200 H. P at a distance of 109 miles from the generator, with a
maximum pressure of 30,000 volts between conductors, and was
in operation only during the time of the Fr‘mkfo&t exhibition.
This basc is too small to give confidence in the electncal esti-
mates that have been buil: upon it.  There is no doubt that the
t5 mile transmission from Niagar to Buffalo will be successful
both clectrically and commercially, but we think that the engi-
neering profession will he greatly surprised if, even in this com-
paratively simple case, with only 20,000 volts, there are not many
unlooked for difficulties in getting the plant to successtul
operation.  On its commercial side the agitation has brought
into usctul prominence how radically the cconomy is affected by
the size of the plant ; not only, as in ordinary enterprises, by the
smaller proportion of yeneral expenses when distributed over
large business, and the generlly smaller cost per .1 of de-
veloping large water powers, but alsh by the marked incicase in
cfficiency and decrease in cost per H. P of large clectrical
machinay. 987 efficicncy is stated for 5000 H. P. gencrators
and 1000 H. P. motuis, and prices of $6.50 t0 $7.00 per H. I
The net results are 1o show the impaossibility of laying down any
gencral rule as to the cconomical distance of power transmission
applicable to all conditions, and to add to the impatience with
which the electrical world awaits the completion of the Niagara
plant, whosc promoters know more about it and say less than
any onc clse, and who have contiacted to scll power 1o barges
on the Eric canal at $20 per H. I. per annum.

In the meantime both water power and steam power are
threatened with a new rivalin the development of the gas engine
By combustion of gas in the engine cylinder the heat energy in
the coal is converted into power more cfficicntly than when it is
carried round vit & steam bailer.  But the known thermal econ-
omy of gas engines has not been available commercially awing
1o the cost of making gas. But in the last few years scveral
cheap modes of producing fucl gas have been devised, and thus
stimulated, manufacturers have gradually increased their sizes
until to-day they are not far from 1000 H. I~ and giving 1 H. P,
10 ¥ 1bs. of coal.  As this is twice as goad as the best perform-
ance of triple expansion condensing engines there is a large
margin 10 work on in the cost of producing gas from the coal as
compared with the cost of producing high pressure steamn. A
large gas producing plant at the mines, using not only coal at
the pit's mouth, but the slack and shaley waste, could cither
transmit the gas by pipe lines, or with gas cagines on the spoy
produce power for clectrical transmission.  Such a power plant
wauld be likely to compete seriously with natuial water powers,
whilst in gas transnussion by pipe lines electric transmission for
Jong distances would find a rival 1o put it on its metal.
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AMONGST those interested in electric street rilways there
has recently been some preliminary discussion looking to the
formation of a Canadian Street Railway Association, whose
abjects would be similar 10 the street railway association in the
United Sunes,  In view of the rapdly increasing mapgnitude
and importance of the clectric street milway interests in Canada
some association for the discussion of common difficulties and
the pomotion of common interests is a natural developuent.
Memberslip in the Amenican Association will mcet many of
their needs, but 1n a different country and climate, the Canadian
railways operate under many conditions 1 which the American
roads have no share or icrest.  ‘These conditions, however,
ire not without interest to other classes of clectrical enterprise
in Canada, and directly ar ndirectly are sharsd by them.  The
street rulways have at present @ very small representation in
the hist of members ot the Canadian Electnical Association, and
1t seems i preat ity that before segregating themselves in &
street nuhway assocation they should not try whether the exist-
iy assocnition will not it the need they ate beginning 10 fecl
Eleciric strect nulways teally occupy a central pasimon amongst
telegraph, telephane, hight and power and manufactunng enter-
prises.  Some of these have apparently very little in common
with each other, but all of them come more or less into con-
tact with the street milways.  They are all well represented in
the Canadhan Electneal Association, which now needs only an
increase in the number of 1ts sticet rmlway members to be com-
pletely representative of all classes of electrical enterprise in
Canada. ANl cicctitcal mterests, however dissimalar at first
sight, have much in common,  Lake it or dishke it, they cannot
help reacting upon each other, butat 1s in their own hands whether
they endeavor to make this interdependence « help, or suffer it
to become a hindrance, and st s here thit the benefit comes in
of beginning by a generid assoctation whose abjects, as stated
in the constitution of the C. K. A, are* to foster and encouripe
the science « { clectiiaty and promote the interests of those en-
raged in any electrical enterprise, and for the discussion and
interchange of opinion amonyg 1ts members.”  Such an associa-
tion is an endeavor to moedify the natural narrowness which
comes to all of us when we cach know our own business and
are cach struggling for aur own profit, and when in the obvious-
ness of the points of difference between us and other struggless,
we are prone to lose sight of what we have in common, and
regard contact as synonomous with conflict.  To begin by class
associations is to intensfy this narrowness. To begin by a
seneral assouation is to finst try what profit we can derive from
intcrcourse and such conunen action as 1s possible with those
engaged in making a hving in kindred occupations.  Following
on this the subscquent organization of special associations will
come naturally as the ouigrowth of healthy business develop-
ment ; but thewr memberslup overlapping with that of the gencial
parent association should preserve them from the uaprofitable
narrowness of isalation.  Whether a Sueet Railway Assaciation
ts arganized 1 the near future or not, we trust that the Scptem-
ber meeting, of the Canadian Electnical Associaton will show a
large addition in the hist of n:cmmbers nterested or cmployed in
clectsic street milway work.

QUESTIONS AND ANSWERS.

BLLLEVILLE, ONT,, Junc joth, 1894,
Edtor Canatnan faisa vricat Nane,

SR, A water power 15 situated] two miles from our pumping
station, could these pumps be run by electniceny generated at our
water power and what woulid be the percentage of «iste in
comveying clectucity that dastance 2

Coultd our pumps (Henry R. Worthingtan, New Yois) be
arrnged to chanke cas-ly from stcam, as run now, to chetnic
motor, or vice versa?  Our water power may anv year ful or o
wonth or so.

Youn tnuly,
M. ML Taompsox,
Supt. Bellewille Water Watks Co.

{Elecineal power transmussion for 2 miles is perfectly feasible.
Perventage lass i hine depends on voltage used and mitial out-
lay for copper.  Elecine power could be applied to your pumps
wmterchangeably with steam power  Both technically and com-
meraally the best amangement of plant for your case  including
means of provading for varying pump dehivery to mains under
constant pressure  would depend lareely an a aumber of local
conditions. It would hie a matter of skall and judgment applied
to a detaled knowledge of your actual conditions, and would
require carcful planning by some competent clectrical and
mechamcal engineer.  Ed. ELECTRICAL NEWK]

A covespondent asks . (1.: Is there a storage battery which
has proved to be of sesvice fur camage locomation along ordin.
ary hghwavs2 (2 Why, when the brushes are raised up
higter on the cammutator, s the current reduced ?

ANSWER. «1 ) Storage battenes have been fiequently tried
as a motive poner bath on tughways and on surface milroads,
As yet they bave not proved a comnicreial success on mailways
owing to thair weight and mpid detenoration  much less are
they suited 1o propelhing a canmage on an ordinary highway.
12,3 \When the brushes of a dynamo are moved forward of the
ncutral point or point of commutation a smaller electromotive

force is made available owing to fewer coils of the armature
being in the active field of the machine.

138 Drolet Strect, MONTREAL, July 7, 1894.
Falitor Kuxcraican Nuws

S1r,~Since vou invite correspondence, and wishini tb ad-
rance the value of your paper, 1 take the liberty of drawing your
attention to an item in your July issue, which does not reflect
much credit on your informant’s ability,

At bottom of page 83 *“W. N.” Hamilton, Ont., -vrites—
“What size storage battery would I require to run 20 mnc. lamps
% ampere each ?”

Now this can noi be solved so casily as the answer given,
because were only 35 cells used, the lamps would searcely show
they existed in thedark. ‘The answer givenand were it correct,
and the battery short circuited through no external tesistance,
the result would probably be an explosion, in which the battery
would be instantly consumed, through having no mternal resis-
tance. 1 will now endeavor to show how far the answer piven
is inerror  just by the simple fict of not allowing for the internal
resistance of the battery.

Assumie each cell to have E. M. F.=2 volts.
n « w «  resistance =one-tenth chms.

then by Ohm's Law Cmg‘— or volts + ohms = current —this

cquals—20 amperes ; this is the current one cell would give
through no external resistance, on short circuit.
Onc t1o volt lamp, ¥ amp. of current has resistance of 220 chms.
and 20 lumps in parallel = 11 ohms.
20 lamps require 10 amperes current.
Now for the number of cells in series, required to give the
proper E. M. F. we have the following :
Valts 1equired in external circuit,
Volts of 1 cell—(atperes required x resistance of 1 cell).
_ 10
2—(10x%1)
than the answer given.  Of course the result 1s affected by the
internal resistance ot the battery.
Now for the proof :
external resistance (lamps) =11 vhms.
110 cells one-tenth ohm cach =11 ohms.
E. M. F. of 110 cells 2 volts each=220 valts.
S = .
C= ::_;'Pa 10 amperes =the current required for the lamps—
=22
Trusting that 1 have made this sufficiently plain to enable any
calculation to be made that may anse, I have the honor to re-
wam.

= t1o cells in series, which 1s somewhat more

Youis truly,
JaMEs WRiGHT.

N. B —1 foigo! to mention in_my letter that _lhc internal resis.
tance of Plantd's storage battery is .06 ohim. This would make the

. 110
: — ~= b : 4 he
calculation (0% o0) 79 cells (about) and very close to what
would be actually required, as soine cnerpy would be lost in the
nccessary wiring, ete.

[The answer given “W. N.,” Hamilton, Ont., iscorrect.  Mr.
Wrnght's mistake lies in his assumption of °1 ohms per cell
internal resistance.  The greatest working resistance of 30
ampere-hour cell of any ondinary type would be about .01 ohms,
which in casc under consideration would give internal resistance
57 of lamp resistance. It is therefore one minor factor amonyst
scveral others, and negligible for the purpase of the inquiry.
The scope and function of answers to correspondents preclude
discussion of all factors immphed irrespective of relative impon-
ance. Answers arc necessarily brief statements, and only of
facts material to what we understand is the information desized,
We aim at answering adequately the questions our correspondents
ask, but not questions they don't ask.—Editor Evzc. NEwS]

e

AL.

Mr. J. E. Berkeley, of the Staadard Electric Co., Ottawa, is at present on
2 visit to Europe.

Mr. James Kent, Superintendent of the C.P.R. Telegraph Co,, is at pre
scnt on a visit 1o Kt John, Halifax, Cape Canso and North Sydncey.

Mz, 5. Oshorne. Sceratary of the Kingston Street Railwa( Co ., narrowly
escaped having his armm amputated, from falling from one of the company’s
cars a foew days ago.

It is reported that .\ll’.J. V. Baker. who for thirty years has been in
the employ of the G. N. W, Tcelcgraph Co , will be appointa! Bursar at the
acw asylum at Brockwlle. Ont.

Mz, J. J. Wright, manager of the Toranto Hlectric Light Co., and Mr,
A. L dmith, of the G. N. W, Tclegraph Co. have just returned from a
crurse on Lake Ontano, on board M, Waght's yacht, ** The Fleatne™

e —————

The Baboock & Wilcox Co., with Canadian head-quasters 2t Montreal,
have just placed an onder withthe Dominion Coal Company, Sydaey, C. B,
for boilers aggreRating 315 h p. These Woilers are now being manufactared
in Canada,

11 is announcad to be the intention of the Toronto Railway Co., to im-
mcdnxc!y creet a large power house on Roncesvalle ave., near High Park.
from which to supply power for the operation of the Mimico and Weston
sysiem,  The site for the ailding is said to have been purchased, having a
frontage of ago feet on Roncesvaller ave., by a depth of 250 feet immediate-
ly north of Queen strect, on the north side.
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ELEGTRIC RARILWAY DEPARTMENT.

THE GALT AND PRESTON ELECTRIC RAILWAY.

Fouk years ago, Mr. R. i, Con, of St. Cathanmnes, percewving
as he believed a promising business outlook for an electrie ral-
way which should connect the towns of Galt and P'reston, set
to work to arouse the interest of business men of the locality
the project.  In this he so well succeeded that a company was
shortly afterwards formed with the purpuse of carrying out the
undertaking. The management of the company was vested in
the following officials . President, Thos. Todd ; Vice president,
R. G. Cox ; Secretary-trensurer, W, H. Lutz ; Directors, Fred
Clare, J. ). Moore, M.I.P., Hugh McCualloch, sr., and D. Speers.
These gentlemen have succeeded, though not without consuder-
able difficulty, in carrying the enterprise to a successful comple-
tion. The chief difficulty encountered was the refusil of the
municipality of Preston 1o grant the company right of way over
the streets. Noopposition of this nature wis experienced fromthe
three other municipahities through which the route of the railway
lay. ‘The opposition at Preston was due to behef on the
part of some of the intluential merchants and other business
firms that the construction of the road would tend to divert
trade from Preston 1o Galt. 1t took thiee years of persistent
effort on the part of the company to dispel tlus behef and the
opposition founded thereupon, bat the task was cventually ac-
complished and the long-delayed franchise granted.

Early in the present year a contract was let for the constiuc-
tion and partial equipment of the road, 10 Messrs. Ahearn &
Soper, of Ottawa, Canadian agents for the \Westinghouse
Electric Manufacturing Co., of Putsburgh. The omside con-
struction was done under the supermtendence of Mr. Hartuett,
of ‘Toronto, while Mr. John Murphy, superintendent for Messrs.
Aheiarn & Soper, supervised the installation of the plant at the
power station. "The contract for the necessary steam plant was
given to the Goldie & McCulloch Co., of Galt.

The railway company wete fortunate in having the oppor-
iunity to purchase the required quantity of 56 Ih. T-rails, sccord-
hand, though in fisst-class condition, at a substantial reduction
on the price of ncw material.  The construction of the road
began carly in April, and was brought to completion about the
middle of July. On Thursday, July 26th, the official opeming
took place, and was participated in by i number of invited
guests as well as the officials of the roid and prominent busmess
men of the locality.  \Whatever clouds shadowed the enterpnse
1n its carlier days, nonc were to be discerned on this occasion.
The face of the sky as well as the faces of all who witessed the
ceremonies, seemed to smile approval,

At the Galt :crminus of the hne, situated close besude the
G. T. R. depot, a couple of cars galy decorated with flags, were
in wating on the arrival of the train from Totanto, to carry the
officials and invited guests over the line, which is about three
and a half miles in lenpth.  This distance, including stoppages,
is covered in about fifteen minutes. The rand, as stated,
commences near the G. T. R. depot, and runs through the
principal street of the town of Galt, to the C. . R, depot, which
1s reached by a steep grade, and thence, following the highway,
through the open country to Preston.  The road 1s compart-
tively level, with the exception of three heavy grades, onc of
which has just been mentioned.  Of the other two, onc s situ-
ated in Preston and the other midway on the line. Taere 1s
only onc sharp curve, situated near the Galt termunus.  The
tracks are ballasted with gravel, and the road-bed s very
solid and substantial in charicter. The hine throughout is
bonded with No.o wirc.  There are no ground plates and no
return wires. No. oo feed wires run the whole length of the
tine, with feeder to trolley wire every sixth pole. The span
wire is of ordinary feed wire, the bell being of solid iren, not
insulated.

The:pad is at present equipped with only two cars—-onc fitted
up as an ordinary strect car, the other with reversible cushioned
seatson iron {rames, after the style of a milway coach. A novel
featurce of this Iast mentioned car is the passenger baggage de-

artment, in the rear, which occupies about onc-third of the
interior space.  The cars are vestibuled, and lighted by two
clusters of incandescent lamps pendant from the ceiling.  The
cars were made at the works of the Ottawa Car Company.

The power station, where a halt was made to allow of an
inspection of the motive power, is situated on the outskirts of
Preston. It consists of a substantial stone building which,
though originally built for other uses, has been remodelled and
conveniently adapted for its present purpose.  Attachedd to the
bailer house in the rear there has been cunstructed on a stone
foundation a ULrick chimncy So fect in height and measurning
about 9 fect square at the base.  In the boiler house are two
boilers, exch h. p. of steam. These supply steam to two
compound Wheelnck engines, cach of 150 h. p, in the front of
the building. These cngines were manufactured by the Goldie
& McCulloch Co., of Galt, and display excellent workmanshap.
They are joined by a coupling on center of shaft, and can be
run_singly or_conncc:«:cr as desired. At present only one
engine is required.  The regulation of these engines is said to

be so close that there 1s o vanation of only §to tovolts. These
engines ae belted to a No. 7 Westinghouse 85 Killowatt gener
ator tunning at 173 amperes. But linde more than half the
capacity of this generutor has thus far been brought mto use.
The company anticipate, however, that the 1oad will be estend-
cd to Hespeler, three miles north of Preston, n which case it s
believed the capacity of the present power plant would be found
to be sufficient 1o meet the added requirements.

Water for condensing purposes is obtained from a creeck
which flows close beside the boiler house, and whech s fed by
never-failing springs.  “This water passes through o Northey
jet condenser located in the basement of the building.  Attached
to the Northey pump is anantomatic vacumm breakor, which pre
vents the water from rising too far.  The generator is drnven by
100 feet of 14 inch double ply belt supphied by the F. E. Divon
Co., of Toronte. ‘There is now being put in a Witz tank
lightning arester with set of choking coils. It consists of four
t:mcls, each containing four coils of 10 taras of trolley  wire,

cvery coil is connected with the witer in the tank, the tank
being grounded.  The switch board, which is of aak, and rather
unsubstantial looking in appearance, is fitted with 2 handsome
set of Woestinghouse recording instruments, switches, and a
Wuriz non-arcing lightning arrester, separately mounted  on
blocks of marble.  The arrester consists of twa blocks of hgnum
vitag, carrying two brass plates, & inch apart.  Between these
plutes are fine lines burnt on_the blocks, so that & path 1s car-
Lonized for the discharye, which passes off without arcing.  The
cover is of lightnum vitae, and the size of the artester 3% square
inches. The arrester requires no attention.  The company
have placed these arresters, encased iniron, at intervals aleng
the line.

The plant is cfficicutly operited under the ditection of My
W. AL Lea, formerly with the Toronto City and Suburban Elec
tric Railway Company.

Far the present the two caiars running on the line are house
in one side of the power station, but the erechon of a1 car barn
adjoining the station is in contemplation. 1t is also intended
to add to the present car cquipment two trilers.

The Company are giving at present « half hows senve be
tween Galt and Preston, and by the termns of their franchise are
compelled to meet all C. P R, trainy on their armval at Galt,
The gauge of the electric rmilway corresponds to that of the .
P. R, and 2 switch has been put in connecting the two roads at
the C. P R. depat, with the intention of hauling freight
night over the clectric milway tracks by means of a1 dummy
engine. It is believed that in addition to a profitable passenger
wraffic the road will do a large freight business.

Afier leaving the powes station the trip was resumed.  The
widening of a2 bridge on the priucigal street of I'reston at pre-
sent stands as an obstacle to the running of cars through the
town. The tracks huve been Lud to cither sude of the bridge,
however, and immediately that the structure is widened to ad-
mit of carrying the milway tracks, traffic from end to end of the
line will begin.

Beneath the shade of a masmnnath tent pitched on the lann of
the Hotel del Monte, the company were invited to partake of a
tastefully prepared lunchicon, presided over by Mi. Todd, the
president of the road.  Following the repast there were i e
sponse to a bricf toast list some enecllent speeches, m which
well merited praise wis bestoweca w the management of the
company and the contractors for the energy and skill displayed
in the construction of the road, and cordial wishes expressedd for
the prospernity of the enterprise. On behalf of the directors,
Mr. Cox, the vice-president, presented to the president a hfc
pass over the road, consisting of a card of pure silver. hand-
somely cngraved.

There is little doubt that in the near future the Galt and Pres,
ton Electric Railway will be eatended to Hespeler, which s
quite an important manufacturing town, and from which a lar,, .
amount of passenger and freight business would be denved. ¢

A new fire alann service, with twelve  <tations, s e guit an by the cor
poration of { ollingwood, Ont. %! Neott, of Oshawa, 18 domg the aotk
under contract.  ‘The alarm, besiies bang connected to the central station,
will connect at the aity hall wath a large bell, which nings the alarm,

The Ottawa Electnc Street Railnay camicd dunng the first year of s
opcration 1,520,000 passengers,  Dunng the yeur cnting May, 1893, the
numbcr of fares registeral was 2,700,000,  Thr cquipment of the toad con.
sists of 65 cars, including three pustal cars, which aie uparatat by 1,500
h. o cmployment is given 1o 200 tien,

Mr. J. N Taylor hasan aruclcon * The Romance of the Telegraph ™
10 Donatiue’s Magazine in the course of which lie telates an ancalote of an
old French Canadian wonian who spent half a day ganug at the telegraph
wires that stretchad along i fiont of the little old hotise 10 whach slic hved.
Khe was watching for a message. and a passer by, who was attracted by
the old lady’s attitude, asked her what she was looking at. and if she ex-

cd 1o 3ce somcthing pass on the wires, to whah she rephicd . Deres
ong tume ahTllook docs ting. mc sometaime motncen . sumetsime heev mn,
tat ab'll nevair see someting o passon ‘cem.  How crsdat? Wen an
iook long taime, hy'm bye he's mck sometaimie cuncue nose tak sing., deb
ah sposc he's huny fas as cunt scc somicting any motc?  Ah don hender-
stan’ mc.



N CANADIAN ELECTRICAL NEWS

August, 1894

WINNIPEG STREET RAILWAY CONPANY V. WINNIPEG
ELECTRIC STREET RAILWAY COMPANY AND
THE CITY OF WINNIPEG,

REroRrE the Judicial Committee of the Privy Council at the
beginning nf{nly an appeal from a judgment of the Court of
Queen's Benclin Mamtoba in the above case was heard.  The
case wits recently argued beface a Board consisting of the Lord
Chancellor, Lord Winson, Lord Macnaughten, and Sir Richard
Couch, when judgment was reserved.  L.ord Watson, m now
delivenng judgment, went fully into the question at issue be-
wween the parties,  The action wis originally brought to sccure
certam nghts climed by the appellant Company under a deed
of mdenture executed in July 1882, between the appellants and
the autharitics of the city of Winnipey for the construction and
working of street yalways within that city.  Having very ex-
hausuvely reviewed the cvidence, his Lordship said that the
privileges conceded to the appellant Company were to endure
for 25 years from the date of the deed of indenture executed in
July, 1582, 1t bemg i the option of the city to acquise the Com-
pany’'s undertaking at the expiry of that period upon their giving
five years' previous notice to that effect.  ‘The Company at once
proceeded with their tramway enterprise, in accordance with the
terns of the sud deed, which gave the appeliant Company
powers to use and occupy such parts of the stieets of the city as
were necessary for the use and working of their railways. Be-
fore 1892 they had completed and were in course of working
upwitrds of mne miles of street milways.  In Feburary, 1892,
the Mayor ind Council of Winnipeg pasced a by-law authonang
James Ross and William M'Kenzic to construct ralways upon
the strects of the aity.  ‘The respondent Company in Apnl, 1392,
obtamed n Act of the Provincial Legislature, incorporating
them for the purpose of their taking over the rights acquired by
Ross and M’ Kenue, and carrying out the scheme sanctioned by
the by-law of February. The tespondent Company’s Bill was
opposed by the appellant Company, who alleged that they were
entitled to a monapoly for the period of 25 years from the date of
their agreement of all those sueets in which their railways had
alrcady been open for traffic, and also of certain other streets in
which they had intimated that they were willing and ready to
construct and operate rilways.  This right was (the appellant
contended) spectally safeguarded by a clause in the Company’s
Act. 1t was (said his Lordship) unnecessary to criticise the en-
actments of this clause, because it was not disputed that these
would be sufficient to protect any such privilege as that which
was claimed by the - J:pcll:mt Company in the appeal. The
appclants commenced the present suit by presenting to the
Court of Quecn’s Bench a bill of complaint against the respond-
ent Company and also against the city of Winnipeg. The ap-
peliants crved a declaration of the exclusive rights which they
claimed agamst both respondents, aud an injunction restramming
the respondent Company from constructing or operating  rail-
ways in any street occupied Ly them until an offer had bgen
made to them of the privilege of constructing a milway upon it
and had not been accepted by them within two months.  In de-
fence to the suit the respondents maintamed, in the first place,
thar the appellant Company were no possessed of any exclusive
privilege, and that the <ty had therefore power to sanction the
canstruction of rulways by the respondent Company, in any
street of the oty, whether it was already occupied by the Com-
}um,‘ or not; and, i the sccond place, that, if the city had in
act agreed to give the appellant Company a monopoly of the
milway traffic in cenain sireets, the agrecment was wlffng vires
and voud. The original action had been decided agaiust the
Appellants, as had also an appeal belare a full Court.  In the full
Court both ponts were decided against the appellants.  Their
Lordships did not find a single expression tending to show that
the Legistature cither intended that no tramways other than
thase of the appellant Company wete 1o occupy the streets of
Winnipeg or had it in contemplation thiut the appellants were
16 obtain & maonapoly from the Council of the ciy. If sucha
claim were valid, the right must be denived fiom the indenture
of 18825 but 1he only authority there given was expressly limited
1o the construction, maintenance, and operation in each street
which the Company might sclect for that purpose, of a ratlway
consisting of a single of double line of mils, with needful ap-
pustenances ; “and such milway shall have the exclusive right
of such partion of any <trect or streets as shall be eccupied by
the smd imidway, and shall be worked under such regulations as
may be necessary for the protection of the citizens of said city.”
The appellant Company angued that the wards last quoted
ought to be cosntrued as a declaration that the Company’s
ralway was to be the only milway permitied 1o occupy any part
of those streets into which 1t mig?\t be introduced by them. In
their  Lordships’ apinion, any such construction would be con-
trary to the plmn meamng of the worls of the agreement, which
in substance inphed that the Company were to have no use or
ocvupation of, and no concern with, those portions of any street
which were not actually occupied by their double ar single
hine of muls.  The only clanse at all beaning out the appellant’s
connection ran thus.  *“In the event of any other parties pro-
posing ta construct street rulways on any of tac streets not
occupred by the parties 1o whom the pavilege 1s now to be
grnted, the nwture of the proposal thus made shall be com-
municated to them, and the option of canstructing such proposed
railway on similar conditions as are herein stipulated shall be

offered ; but if such preference is not accepted within two months
then the Corporation may wraut the prnvilege to any other
parties.”  Theiwr Lordships did not think that it was going too
far to say that, laying aside the terms of that stipulaton, there
was not a single expression in the deed of agreement which gave
the lcast countenance to the suggeston that the Municipal
Council intended 10 grant to the appellants an exclusive right to
use and occupy any street for rulway purposes.  Those clauses
of the deed which dealt directly with the use and occupation of
the streets which were to be enjoyed by the company were not
only silent upon the question of eaclusive right, but were con-
ceived in termns which it was exceedmgly difficult to reconcile
with the thenry of an intention to create such a right. Had
there bren any such intention, nothing would have been easier
than to indicate its existence, in the proper place, either express-
ly or by implication. Their Lordships were therefore of
opinion that the leading clauses of the agreement winch defined
the Company's rixhts of user and occupation, could not be
qualified by a subsidiary clause, such as that upon which the
appeliant Company relied, unless its terms were clear and coer-
cave.  They were unable to hold that the terms of the clause in
question were in themselves sufficient to control the plain mean-
ing of the previous stipulations and to constitute the right of
monopoly which the appellant Company clamed. The clause
could not imply an undertaking on the part of the council that
in the event of a rival company obtanny statutory powers, and
desiring to compete with the appellant Company in those strects
in which their system had already been established, the Coun-
cil should be bound, although against the nterest of the com-
munity which it 1epresented, to 1efuse its assent to the new
scheme and to allow the Company to remam n the enjuyment
of a monopoly. Their Lordships’ decision, therefore, was that
the judgments appealed from ought to be affirmed, and the ap-
pellant Company must pay one set of costs to the respondents.

TESTS OF SMALL ELECTRIC RAILWAY PLANTS.®

By Jesse M. Sairu,

Tu1s paper gives the sesults of a test made in Qctober,
1893, on the power plant of the Wyandotte & Detroit River
Railroad, which is a suburban road running from Detroit to
Trenton, Mich, 10.5 miles long. .

The plant contains too tandein compound candensing engines,
rated at 150 #. p. each, and guaranteed for 2 maximum load of
2235 H. P, made by the Phaenix lron Works Company, Mead-
ville, Pa. Each ‘engine is belted direct to a Westinghouse
railway gencrator of 130 E. #. P, The vacuum is obtained by
a Conover air pump and condenser belted directly to the engine
shaft. The boiler feed pump is driven from the air pump shatt.
Steam is supplied by two Manmng vertical boilers.  One engine
and dynamo only were used during the test. It will be noted at
the outsct that cach engine and dynamo are designed to deliver
an average of 150 H. &%, but that during the test the average
load an the engine was oniy 70 1. H. . and the maximum 131
1. 1. . The best conditions of economy were therefore not
realized.  The test was made under commercial conditions for
the owners of the plant.  All the machinery had been run about
three months and no adjustments by the makers had been made
since it was first putin.  No special care had been taken to get
very close repulation cither of the engine or generator. One
boiler was fired with coal, and used exclusively to supply steam
for the fucl atomizer of the other boiler ; * straight crude oil®
was used cxclusively as fuel for the boiler, which supplicd stean
to the engine, and no steam was used from that boiler for other
purposes. Indicator cards were taken at intervals of five minutes
dunng the 17% hours of the test. A Tabor indicator was ap-
plicd directly 10 cach end of each cylinder, and all operated by
the same mechanism.  Indicator cards were taken simultancously
from the four indicators by two persons on a signal given at the
proper time, without regard to the load on the engine. The
speed of the engine was determined by 2 continuous revolution
counter which was directly connected to the shaft of the engine.
The vanation of sipccd was shown by a tachomerer belted directly
to the engine shaft, and constantly in service. 1t was carcfully
compared with the revolution counter when on constant speed,
and was made to agree with the counter. The speed of the
dynamo was taken at four different times by a revolution counter
held in the end of the shaft for five consccutive minutes each
time. Thice readings yave 603 revolutions, and onc reading
gave 503 revolutions per winute. The speed of the air pump
was taken in the same way. .

The steamn gauges on the boilers were connected to the boiler
near the hottom, so that they show the pressure due to a head of
water of about ten feet in addition to the steam pressure. The
boiler gauges therefore show about five pounds more pressure
than the pressure of the steam in the boiler. The standard
gauge, when placed on the steam pipe of the engine just above
the throttle valve, showed about five pounds less pressure than
the boiler gaugce, so that there was practically no loss of steam
pressure between the boiler and cngine.

The amperes were measuted by a Weston standard ammeter
connected in senes with the station ammeter.  The volts were
measured by a Weston standard volimeter connected to the bus
bars of the switchboard.  Volt and ampere readings were taken

> Atraract of a pager read before the Amerian Sodicty of Mechanical Engincers.
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every ten seconds by a different peison at each instinnent, the
time being given by a third person.

The water used by the boilers was taken from the overflow of
the air l)ump, and weighed in two barrels on two scales, and was
pumped from the barrels by the regular feed pump worked from
the shaft of the air pump. The feedwater passed through a
closed heater with brass tubes, the heater being connected with
the exhaust pipe between the engine and condenser. The fuel
oil was stored and fed by the Snell water pressure system.  The
amount of fuel oil fed to the atomizer was measured by measur-
ing the number of gallons of water which flowed into the
storage tank,

_The dimensions of the plant and data, and the results, we
given in the following tables :

Botr.Krs —Kind, Manmng vertical tubular ; number, 2; size, known as
61 inches, nited capaenty, 150 1. ¢, nside dameter of fircbox, 6 feet;
height above grate, 3 feet 6 inches, number of tubes 184, outside diatieter
of tubes, 2} inches, totul length of tubes, 14 fect 10 tnches , leapth of tubes
BDelow water line, 10 feet 7 inchies ; heating surface in firebox, 89.2 squace
feet; heating surface in tubes below water line, 1,272.7 square feet | heating
sutface in tubes above water line, g11.1 square feet.

ENGINK.—Rind, Phacnix lron Works Company, tandem compound,
condensing , diameter of high pressure cylinder, 11 116 inches ; diameter
of low pressure cylinder, 20 1-32 inches, stroke ot piston, 15inches, piston
valies on both cylinders, both controlled by shatt governu s, number of
fly-wheels, 2, diameter of fly-wheels, 7834 inches, face of fly-wheels, 165§
inches ; weight of rim of each fly.wheel, 2,445 Ibs,

AR Pusti, —Kind, Conover belted to engine, size, No. 7, dinmeter of
piston, 15:inches; stroke of piston, 7 inches; revolutions per nunute, 67.

BoiLrx Feep Pump.—Kind, single acting plunger dnven from shaft of
air pump ; diameter of plunger, 3 inches; stroke 6 wches.

DynAno,—HKind, Waestinghouse four pole ratlway gencrator; rated
capacuy, ;‘50 B, . 1, , standard speed, 625 revoliutions per nunute, speed
when tested 604 revolutions per minute.

CARrs —Maker, Jones; length, 16 iret ; weight, 14,500 pounds; number
of seats 22; kind of motors, Westinghouse ; number of motors, 2 ; rated
power of cach motor, 30 E. H. 1. number of cars in use, 3.

Roan.—Length, 10.5 miles ; kind of rail, T weight of rail per yard, 52
and 56 pounds; supported on csoss ties ; ties covered with sand, and rest.
ing on sand, except from Wyandotte to “Frenton, which is stone ballasted,

SPEKD OF ENGINE AS CONTROLLED 1YY GOVEKRNOUR,
Revolutions per minute by revolution counter, average for

eight minutes with dynamo beltoff................. 238 revolutions
Average revolutions per minute on regular work during

36aminutes.. .cooeiinnes eseseteesentrtetaiasnaeas 234.3 o
Per centage of variation of revolutions. ... ooeeevenn.s 1.58 .
Minimum revolutions per minute, dynamo producing 180

amperes, engine developing 165 1. . Poo.i.. ..., 227 "

DISTRIBUTION OF POWER USED.

Power consumed by friction of engine, air pumpand boiler

ced pump, withmain belt off.......... ... ..o, Q.22 LW 1,
Friction of engine, air and feed pumps, and dynamo, with

brshes Off . oot ieieraiioniies ciit seiaiiaies e 11,34 LM,
Frictionof dynamoand belt..... ....ovevies ciueninnn 2.12 £, 1
Power consumed by engine, air and feed pumps and dyna.

mo, with brushes on and main circuit open.......... 14.33 L H.B
Power required to charge fields of dynamo.. ....... . 3.00 LIL ¥,
Pereentage of engine capacity required by friction of en.

gine, airandfeed puUMPS..oovrieiiee cae oen P 6.13
Maximum power developed by engine as shown by nds-

cator cands, during cconomy teste ... ..vvin. seeenn 1484 LWL,
Minimum power developed by enginc as shown by indica-

tor cards, dUring cCONOMY O . . ... viee cnrraannnn 21.27 L W,

Average power developed by engine, as shown by 208 sets

of indicator cards, dunng economy test 70.1 1 8. 2%

Average clectrical horse power delivered by dynamo S5 E. ML 1%
Average indicated horse power delivered to pulley cf dyna.

mo, estimating friction of armature shaft to be the

same as friction of belt.. .. Ce eeeen eee e 59.81 1. 1.
Average numbes of cars in use during test......... .. 2.89 cars
Number of passeagers on carsduring 17 howrs........ 1,014
Average number of passengers on car per single trip..... 15.2
Avcrage number of passengers on cars at any onc time

(EStMAtEd) ceeeeeciinanrs voeaeniones saveennnas 8
Weight of 10 persons at 140 Is each...... 1.4v0 pounds
Weiht of CATS .icvviiirisornnninvennanns 14.500 °*
Total weipht of Cars and PersonS. . .vveeeeneacenanceases 15,900 s,
Average Weight in motion....coe vvvereeenecnne,aonene 43950 *
Average electrical horse power per 1,000 pounds of weight

MOVES L iiieiiiirarsacceactaiosaconennns cee e 0.98 E. i, &
Averagq horse power developed by engine per 1,000 Ibs.

of wéightmovedd ,..... etesescasansees sseee ses . 1.52 L.
Average clectneal horse power per car, . . 15.54 K IL P,
Average horse power developed in engine percar,....... 24.25 L M,
Average watts ¢elivered by dynamo per horse power de-

veloped iN ENRINE L oviieiees ceiciririotanaennens 478.8 watts
Avcrage watts delivered by dynamo per horse power de-

livered 1o bielt Of dynamo....... cevevcennneccanen 557.3 watts
Average speed of cars per hour, including all stops, 21

mMileS in 1.5 BOUMS. ... covivineiiornnnrncanas sone 1y milespth'r
Average speed of cars between stops. .. . ..1538 *
Total cAr hours. ... tiivietiennn. civreniniicnnines 50.2;5 hours

Time of test....... teenee L . 1733

ECONOMY TEHST.
Duration of 1ol .eiiieiire veniiianeenenarones vanns
Average harse power developed in eagine as <hown by 208
scts of indicator cards taken at five.minute intcrvals,
Aveage horse power delivered by dynamo as shown by
6,209 scts of readings taken at ten-scocond intervals, .

174 hours
70.3 1L ¥

4% K. ML T

Net average steam pressure in boiler by §.hour readings. 113 8 M.
Average vacuum by half-hour seadings...... ... . 23.2 103,
Steam used by engineperhour, . oooeeiea L L L 1.721.3 s,
Steam used by engine per horse power per hour ... .. EIRI
Steam usAd by fuel ol jet per bovur. ... .. ceies ea e .. 2908
Steam used by engine and fucl oil jet per hour. .. ... 20088 °
Per centage of steam used by fucloljet.eeeen . ovun.. .. 14.5
Fucl 01 used per hour for engine, 20.35 gals...... ..... 133 Nls.
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Fuel oil used pet horse power per hour for ene, 29 gals 19 W,
Additional fuel oil which would be tequired to wamtn ol

jet for vne hour, 3 43 gals [ 22,88
Average temperature of water Howing from e pump 9.8 Fah,
Average temperatuse of feedwater enteriog boler. (... ... 1260
Ruse of temperature of feedwater due to heter L. Mu8
Per cent ge of fuel saved by heater. ..., .. R XU
Fuel oil required to evaporate 1,000 fbs, of water from

126.6° Fah. into steam at 12 Ihe pressure.... ... 11,70 Wils
Water evaporated from 126,607 Fab. wito steam at 1oz 1hs,

pressure pergallon of fuclod. ... . ... L. 8.8
Dito et poundof ol .ooooee coen Loe Ll oLl 129 s

Atea of steam outlet of sttonmzer.. ...
Which is same as a round hole .3 w. dincter

It will be noted that 14 5 per cent, of the total steam generated
was used by the fuel oil stomizer. ‘The atomizer was not pro-
perly proportioned tor the work, and did not receive enough air,
‘The flame was red and evidently not ¢conomcal. “Fhe atonizes
and furnace have since been arranged with much better results,

In this engine the piston valves which distnibute the stewm to
both high and low pressure cyhinders are controMed by the
governor,

It will be noted that while this is a condensing engine the
high pressure cylinder does a good share of the work cven on
the lightest loads, and the receiver pressure dues not vary
greatly either during a single revolution, or during a change of
load of from 21 to 101.8 1. 1. While the lead changes 488 per
cent., the average receiver pressure only changes 1067 per cent,
and even when the engine tan with the belt off and deseloped
0.2 H. ', there was no negative work in either end of enther cylin-
der. These results, which I believe to be ghly important,
both for cconomy and close regulation, are due to the valves of
both cylinders being controlled by the governor.

The results of a study of the indicator diagriims are given in
the following table :
L poin i, 1 cybander

W07 S)m,

Set No. 1. Set No. 2. et No. 3.

Crank cnd.. 2.4 13.8 25.3

HeWend..ooooeeeins oon o 2.5 14.8 26.1
o, v ini. v, cylinder

Crank end.. . coveniniiannnn.. 8.3 16.6 25.2

Hewlendoooooieveeiiiienane. 7.8 17.6 25.2

Towls s, o, ... ...... 21.0 62.8 101.8
Maximum pressure in receiver ...... 5.9 9.0 it.0
Minimum o e 3.0 6.4 7.3
Average o e 3.9 7.2 8.2

‘The variations in load in a plant of this kind are not only ex-
treme but rapud, and were fiom 3 to 134 amperes. In one
interval of 10 seconds the load increased 115 amperes, which
equals 120 1. H. P,

During the regulai operation of the plant and with these
extreme variations in load, the ncedle of the tachometer never
left the space enclosed by the 230 and 230 revolution marks.

FLY WHEELS.

For convenicnce of those designing or buying steam engines,
we give herewith a table applicable to engines of various horse
powers, ot different speeds, and from which the required weight
of fly-wheel rim in pounds may be ot by divading the number
given by the dinmeter of wheel decided upon.  The larger the
wheel the less rim-weight it needs.

TABLE FROM WHICH TO GET WEIWGHTS OF FLV WHEEL RIMS,

REVOLUTIONS PER MINUTE,

H. P. 6o 70 So 90
Constant Constant Canstant Constant
23 45126 33163 25393 colt
3o 54152 39790 30409 24133
40 72202 5300 Jo623 32178
50 00233 06032 50781 40222
0o 108303 79592 60938 48206
70 120354 923857 71004 56301
75 135379 99490 70172 00333
So 134404 100122 81250 64303
90 162435 119388 91400 73400
100 150305 132634 101503 So444
123 2235631 163816 126953 1003335
130 2707358 198980 152343 1200006
175 315884 232143 177733 140767
200 361010 265300 203133 160888
223 406130 208469 228516 130999

THE GEAR BUSINESS.

THE gear business has grewn to be quite extensive, so much
so that onc of the firms in this linc has dedided to securc a
patent on bevel gears with plain surfaces for the flanks of the
gear teeth. It may be that this firm has a speciat curve of tharr
own to run with a straight flank tooth, but if they will look into
the theory of the matter they will find that there 1s only onc form
that will work properly witha staight flank, and that form is
determined by the flanks themselves, without any discovery being
needed from any source. —Joumal of Commerce.
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SPARKS.

An clectin ralioad fiom Chaham 10 Furnt
Lambton. sia Dover, is talked of.

‘telephonic comtunication wits recetnly estab.
hishiedt between Guedph and Clvcyo, o distance
of Huo nntes,

e Winmper Electne Street Railway  Co,
have decided to issue transfers over theie entice
aystem st one fare.

11 1 sand 1o be the itention of the Wellington
Cod Co,, of Nanalmo, 1L.C, tonstall an electne
plant fn their smines.

The management of the Taght, Heat & Power
Co.. of Kingston, Ont,, has recently been placed
i the hands of M. B W, Folger,

iy the narrow majority of five, the miepaycts
of ‘Oniha have apptoved the expenditure  of
$13.000 on an incandescent hghting system,

A by.law anthonizing the purchase by the city
of Viancouver, of the dectnie rmatwaiy at that place,
has been disapproved of iy vote of the mtcpayers.

L he apphicstton for neorpotation of the Niagara
Falls Llecttic Bridge Co.. whneh was recently
belore the Donnion Parhament. has beea with.
drawin,

The tatepayers of Weston have expressed up.
provitl of the granting of « bonus for the exten.
sion of the ‘Toronto Suburban Ratway 10 that
viibgte,

The agrecnient etween the corporation of Ot-
tawa nd the Ottawa Electtic Co,, for the ety
hehtng for a period of ten yetrs, has een for-
mally concluded.

Thete has tecently been o change in the Mon.
treal Electrie Co,, Mro WL FL "Taylor having re.
e, The naness wall be cortinued by Me s,
John and W, 8. Shaw,

Messis, . 3L Sleeper & Co., of Coaticook,
Que., aie endeavoring to form a company to
supply clectric light to the village of Ormstown
and the town of Funtingdon.

Mr. Geoggze W, Kicly, formetly Presudeng of
the Toronto Radway Co., diad suddenly at tus
resulence i Toronto on July 18th  Mr, Kicly
very Inghly sespected in the community,

‘The Bamilton papers look upon the comple.
tion of the Galt & Preston Raldway as an mchen.
tion that the propose] Hamulton Radial Elecuic
Railway project will be successfully carned out.

‘The Electric Light and Water Supply Co , ot
Gananogue, Ont,, are said to have under cansad.
cration the construction of an electric rutway from
that town to Gananogue Junction, a distance of
{ouar anilex,

‘The cugine in the Kingston Electtie: Radway
Company’'s powet house was damaged by bighs.
ning on the z0d of July to such an extent that the
operatton of the sticet Cars was delayad untd the
followitg day.

Atthe twenty-ffth anpgual mectng of shares
bolders of the Donamion Pelegraph Co., biedd in
‘Toronto on July the tith, Mr ‘Thos Swimburne
was restppointed Presdent, Sir Frank Smith,
Vice-Presudent, and Mr. Fred Roper, Sec.- Treas,

‘The Nova Scona Telephone Uo. has recently
etablishal commumeanon with Maitland, via
Trato, ‘The hne extends through Chfton am)
ek Rock, and grom thence to Mattland by
means of a sobmanne cable, 3,500 feet long,
crowung the nver.,

The ofler of the Capatian Genaral Electric Co,
to hight the streets andon wih are hebts at
2% cems per hight per night, hasbeen accepted by
the Gty Connetl. The offer of Mi. It HL
Everett, for the electoie stieet salway franchise
was 1ot entertauned,

The Donumon Parhiament has granted incor.
pomaton to the Bovnton Micycle Electric Ritluay
Ca,, which putpnises 10 run from Winnipeg via
Totono, Uttawa, Montten! and 8t john to
Lounbutg, Cape Brcton county, N. 8, and from
Moutreal to Quelxee,

The Chief of Police of Montread has been in-
structed by the Counctl to cause the antest of any
motagasan who s his car at a faster rte than
cight mules an bour, It wall b sntencsting: to
Yearn in what way the police will detetnune at
what rate the caus are run

he €ty Counatd of Victorne, R €L, 15 consid.
cring the quanon of a sutable ate for the elec.
111c powet house which 1t is proposedd 10 vreet,
111 suggested that asTangements shotsld be mande
n connection with the envtion of s station for
the aemation of the ety garhage.

A Keewatn dispateh states that the Power
Caompany af that place are talhing of nuaking the
attempt 10 amenlsh clecine power to Winmipeg,
adistance of 100 milea,  ‘The company will da
well to wan the result of the Cataract Con
struction « o s efforts on s hine, before proceed
ng with the capenment.

Reveral afticers of the Toronto. Montreal an |
Cleveland rutuay syndicate, with Mg S
Hughey M.P L of Landuay, have Leen ancorpor-
atee? as the > Hughes Car Ventslating Ca, Lam.
wel. wih a caputal of half a mulhon dollars, for
the purpone of placing upon the market an 1inven.
tion by Mr. Hughes for the ventilation of enrs.

The city council of Winnipeg will be petitioned
to suanction the runinng ot stieet cars on Sunday,

The Standud, Chavdiere & Ottawa Electnie
Light Compames hive been formally amalga
nutted under the name of the Ottawa Elecine
Co. ‘The oflicers of the new company are:
Prosident, Mr. 1, Abearn; vice president, Hon,
E. 11 Bronson, ‘Uhe capitnl stock of the com.
pany s $1,0u0,000, with a  piideup capital
of $645.000.

Negotiations are st to be i progress for the
k\mch.l.\c by the Toronto Radway Co. ol the
Metiopolitan Electrie Ranlway at Norgh Tatonto,
bat it 15 stated that 20 agreetent s been acnved
At It s deoted that an aguactton Bas born .
su~d by some of the shareholders of the Metro-
politan Ratlway Co. to prevent the consuannation
of the deal,

‘§ e construction of a beltline electric nualway,
three mtles in length, at Nanaimo, B, C,, with o
continuons hne sia miles in dength to the neigh.
bonng town ot Wellington is proposed by Mesrs,
Jo Ho Bownlee and W L Haywood, of Victona,
1t 15 proposed also to hight thestieets of Nanaimo,
Wellington and  Nosthteld,  The cost of cany-
me out the proposal 1s estimated it §147,000,
I'lie interest oh tins sum the ity wall be ashed to
guasntee,

‘Tl Tornnto Ralway Co. have recently posterd
w their cars regubations foradd.ng passengers
o attempt to alight frone a car without previous
notice 1o the conductor ; to atlempt to get on or
oft it car winle it 1sin motion ; to Tide on platfonm
or steps of cars, or Jean on gates it stde of cars ;
to crosy tracks without stopping «and loohing for
cars  The cumpany will not entertta any clum
which may anse from violattan or want of tegied
of any of these rules and warmings.

I'wo clectric companics have sccured incorpors
ation at St George, No B, One is cilled the St.
Geotgee llectnie Lo, Lad,, amitis composed of T,
1. Estubrooks, A. 1% Bamnhll and Dr. \Wm
Iayard, of St. John, and Hen. A. 'I. Dunn and
F. B Duno, of Musquash, 1t has a capnat
stock of $5,000 in $100 shares, and one-hialf ot the
stock s preferred,  ‘The other is kuown as the
St George Electrie Laght and Power Co., with a
capital stock of §5,000 1 $10 shares, It 1s conr-
posed of St George people~]. Sutton Clark,
Tunothy O'Baen,  Andrew S, Baldwin, john
Frawley, Dr. H. ). Vaylor, James Bogue and
John O Bricen.

The following gentlemen have been elected as
the Bowd of Ducctors of the Hauunlton and
Dundas Rabway Co.. for the ensuing year:
Messis, B 1, Osler, . U, Adam Brown, Alex.
Bruee, Q. C,, George Bamberger, M. 8. Osler,
ticorge 8, Counsell, and John Garrett. At
ameeting of directors held tumediately  aftes-
wards, Mr. I3, B, Osler, Q. C.. was chosen press-
dent, Me. Adam Brown, sice-president, and Mr.
W, 8. MceBimyne,  Scoctuystreasurer. The
converston of the wad to electncity was  dis.
cuseadd, and progress was repotted i the com.
pletion of the com.pany’s atrmngements in thas
direction.

Owing to nght of way troubles the Hanulion,
Grimushy and Beamswlle Electric Railuay is not
expected 10 e ready o go into operthiun before
September.  Severl watlthy fasoiers at Gsimshy
have yet 1o be settled wath, probably by arbam-
ton, and the procadure of the courts 15 conducted
with great dehiberavon.  Fhe worst part of the
grading has been done, vz, «t Red Hill, where
ttlingz wats tequured 1o a depth of 310 19 feet for
distance of goo feet, ‘The iron brulge at thns
pointas now e crectal, The power station
anlding 1s completed and the engises are being
crecied, The generators have not yet arrived.
Cwinst 1o the sefusal of the county to gramt the
nght of way. the road will be constructed only
as far as Gnms*y village this year, bt the ex-
pectation 1s that an agreement will be reached
with the county authonities under which the hiae
will be eatended to Grnnishy Park,

TENDERS WANTED

Temders wall e roecived by the undenigued, until
WEDNESNDAY, the 15th Augua, 1894, for the eraction
and furmtding an

HLEGTRIG LICKT PLANT

e tudig? pades and wire, Langn, cte., €tce Amd for
anting a 'ower Hitise ot the water jower ouwnal by
e Tomn of Lrenton, 10 hie vwtied aand opeerated by the
wunnyadity

Al a teswder for izhitang the Tomna of Teenton, the
tendet to uate jie separately) amd to furninh their
swn plans and sjen itr@te e

Further anf wmuten can tee s dtuined foam the under.
agned  The bimest o any temder ort nvesanty a

cepaed
GLO. CROWE
Chaitinan Fire, Market amd P.dive Cammittec

Ticnton, 2ath July, 185

darlinnient bas sanctioned  the Wil providing
for an incrvase in the capital stock of the Mo
treal Park and Island Railway from $500,000 to
$1,000,000,  Mr. Walliame, the promoter of the
banus for the soad, bas been granted §125,000
worth of stock in the company, as remuncration
fur s srevices,

SITUATION WANTED

Elauician and Engiucer open for engagesmant s
tharoughly undentamds putagement and repain to
machines and Lumgn, wiring, etu.: strictly temneate |

references
R IFT, SAXBY, Jx.,
163 Walker ave., Torunts, Ont.

Ry
.'xg‘tg‘l

TBENDBRS.

o FOR .,

ELEGIRIG Lol

Tenders will be eveived by regivteral st anly, ad.
dresaad 10 AL WUT, Stewart, clairman Connnittee on
Fuce and Liglit, Torunto, up so 13 oedoch aum, of

Saturday, the 1st of September, 1894,

Far the invallation of & complete clectric light plant

for the
CITY OF TORONTO, ONT.

Sepanute tenlers will be reqivad for the varivus puar-
tons of the work, siz:

1. Bagine Equipment.

2. Counter SL[;. and Pulleys.

3. Beltiug.

4. Boilers.

s. Pumps apd Steam Pipng.

o, Beonomizers.

7. Dysamos and Station, Electrical Apparatus.
8. Arc Lamps,

9. Poles and Overhead Cigcuits.

10, Mast Arms aud Lamp Attachments.

Plans and specitications may be seen and fonus of
tender obtauned 2t the office of the City Engineer on
amd after Satunlay, the 13th of Nogust, 1894,

Kpecifications for items Noyg 2, 3, 8amd 6 oy be with.
beld ontil Wablance of appamtus is dedided upni,

A depanit in the ferm of & marked Chague, jayable to
the order of the City Treasucee, for the sum cf o4 jrer
cent. on the salue of the warh tendered for, must
accanpany cah and esery temder, otherwive they
will ot beentertainad, Alltenders must bear the Jena
fule siguatnres of the antractor and lus sureties (see
<pecifications) oe they will be rulod out us inforinal,

The committee do 1ot bind themsclves to accept the

lowest or any temder.
o WO STEWART,
Cliwirman Com, on Fire and Light,

Committee Rewnn, Toronte, July 24, 1894,

TENDERS

For Lighting the Streets of the
City of Toronto.

—

‘Tenders adidrecsed to the tndenigned willbheraenal
Ly sepistmind ot uge o 13 wcdeek nenn of

SATURDAY. SEPTEMBER 1st, 1894,

For the lighting of the Atzcely, aventey, wquancs, amd
It of the city of Toronto with clectric lizht and gas
for a petiad of ﬁ\’c)cﬂ'\ from the tat «of January, 1590
Spovitiaations and forme of tender i be oltained uyon
apphention at the office of the Kecretary of the Fire ’k-
partment, Ray street Fire Hall, an and after Wednes-
day, August st

Cash depunit or marhod cheque, made jayalle to the
wnder of the Uity Treasueet for the sum of § 3,00, thust
accomjury cadr and overy tender, togethicr with ghe
Lo I sigatures s € two 1 punsible perans wbo will
levvane sureties for the duc futfilinent of the conteact.
The depemag acommpanying the tender 2 ill te forfeired
to the aty in the event of the peran or pereun whine
tendet 1 accepeed failing to evecute thecontract or give
Wiislactory sureties for the due fultilment of the \ame.
Dlegonits of unsucrewful tenulerers will te rcturnead.

Lowest we any tender nat necewanly aceeptad.

W T.STEWART, .
Chairman Com, on Fire and Light.

City Clarl's Office, Torunto, July 37, 1564,
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65 to 7:,\;2:."‘ Street General Brawgreﬂr;fgﬁrss.and
TORONTO, ONT.

124 Hollis Street,
CAPITAL,

i HALIFAXN, . N. S

@
i 1502 Notte Dame St
| MONTREAL, - QUL

50 Main Sueet,

WINNIPEG, - MAN.
¢ Granville Street,

$'o500'0000 Gompany VANCOUVER, - RB.C.

LIMITED.

Electric Miﬁing Locomotives, Hoists, Pumps,
and Mining Supplies.

Electric Railway Motors and Supplies.
Electric Power Transmission Apparatus.
Arc Lighting Apparatus.

Alternating Current Incandescent Lighting
Apparatus.

Continuous Current Incandescent Lighting
Apparatus. .

Generators for Lighting or Power Circuits
connected direct to Engine Shafts.

Three Phase Power Generators and Motors
for long distance transmission.

' . S ESS SR

We manufacture only the most modern and perfect machinery, and

our standard of workmanship is the highest.

We have just issued new illustrated catalogues on
i . _

___ RAILWAY APPARATUS
@©)  ARC LIGHTING APPARATUS . o
" INCANDESCENT LIGHTING APPARATUS (Rlstans,

Pleaso meontion tho CANADIAN ELECTRICAL NEWS when corrosponding with Advortisors.
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MOONLIGHT SCHEDULE FOR AUGUST. 3 )
] e e e 106 Bell Teleph()ﬂﬁ C()y
1. .M. OF CANADA, LTD.
| N In M. 7.30 AM. 400 §.30 MONTREAL
2o w  7.30 v 00 .30
3 ... " 7.;0 u: ::00 8.?,0 MANUFACTUKES AND HAS YOR SALR RVERY DXSCRIFTION OP
..... + 730 . .00 8.30 and
§ " %30 " oo | 730 TELEPHONIC st ELECTRICAL APPARATUS
O...... 0 Q.10 w400 6.50
7o " 940 W 300 | 63o LINE MATERIAL AND SUPPLIES.
8 ..... w 10.20 " .00 40 Will furnish tenders forsupplying Warchouses, Public Buildings, Hotels
4 5.4 P
[+ JOURN uw LLoo w410 S.10 and Dwellings with
10..0.... w 135.20 w410 4.50 PRIVATE AND LOCAL TELEPHONE SYSTEMS,
1" W 1150 \ : BRURGLAR ALARMS, HOTEL, ELEVATOR AND
""" ' Tttt " OTHER ANNUNCIATORS, HOTEL ROOM AND
R B IR LU FIRE CALL BELLS, ELECTRIC BELLS, PUSH
13 ..., A.M. 12,50 " 410 320 L e BUTTONS, ETC. . ..., . ...
1y ... v 140 0 420 2.40 Will also furnish tenders to Citics, Towns and Villages for Fikk At.AkM
15 ... No light. No light. .- AND Porick PATROL SYSTHMS,
6. ..., Na light, No light. e Catalogues will e furnished om application.
170000, {:’0 |I};:ll. No light. EETT
8., ‘o light, No light, .
19...... ML 700 I M. 9.30 2,20 SIlEs DENHT“E":
20 ..... " 7-10 o 10,10 3.00 .
TR w 7.0 « 1049 | 330 MONTREAL:
7 N " .10 n 11,20 .10 el f'dept 6. Building,
7 4 .
2% ... « 7.0 «w 11,50 4.40 367 Aqueduct Strent,
X PR w 7.10 A M. 12,20 5.10 .
b " , . TORONTO:
35 e 710 ' Leo 4 550 Bell ‘Telephone  Building,
26. .... w  7.10 T N 6.00 “Temnerance Stieet.
2?; ...... v 7.00 w210 g.to ¥ Perance Street.
a5 .. n  7.00 v  3.30 .30 HAMILTON:
29 ... v 7.00 v 430 9.30 Bell Telephone  Building,
30...... W  7.00 w o 4.30 9.30 Hughson Street.
k1N " 7.00 " 4.30 9.30
OTTAWA
T'otal, 159.20 Bell Telephone Building,

Queen Street,

QUEREC:
Bell Telephone Ruilding,
St. John and Palace Sucets.

‘The advantages of clectrical transmission of power are largely
those of the relation of the position of the machinery with the
mative power of the establishment.  Each room is entirely in-
dependent from other rooms, and any motor is always ready for
service as long as the machinery from which it derives its
clectricity is in operation,

EDISON & SWAN ELECTRIC LICHT C0.144

LONDON, - ENGLAND

f

WINNIPEG:
Forrest lock, Main Street.

/

e MANUFACTURERS OF___nsnet.

/

il

Dynamos, Motors, Arc Lamps,

7 Incandescent Lamps. Rosettes,

; Cut-Outs, Branch Blocks,

; Tumler Switches, Snap Switches,

7 Jack-Knife Switches, Storage Batteries,

) Transformers, Rubber Covered Wire

EVERY : DESCRIPTION [ OF : ELECTRICAL : MACHINERY : AND : ELECTRICAL : SUPPLIES
—z==¢ Large Stock on Hand e=-—

JORN FORMAN, Agent, : 6350 Oraig Street, Montreal

Please mention the CANADIAN ELECTRICAL NEWS when corresponding withy Advertisers

W
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STUDY ELECTRICITY AT HOME

By our correspondence method.  Thomugh instruction with Free Apparatus, illustrated inéuly iwue of Canaviany KLxuTrican Nxws.  Ciiculans Free,
....................................................... ScimaTIFic MACHINST, S, Water St., Cieveland, L. .. . .

Alterna_ﬁﬂg and Continuous Current

Dynamos "~ Motors

. AND L,

TranSformers

GOPLETE INSTALLATIONS FOR LoIGHT OR POWER TRANSMISSION

Get our prices, and hear what we have to say
before purchasing clsewhere,

EH SUPREGL - GO QU

.

MACHINE o Stee!l Rim Pulleys are practically
MOULDED unbreakablo, aro lighter and easieron
STEEL RIM shaft, and cost same as cast pulleys.
[ ]
anp GRIP ANY STYLE FURNISHED SPLIT
TURNED !N ANY LENGTHS UP TO 28 FEET.
SAVING COUPLINGS. STEEL OR IRON.,
PERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.
RING OILING AND RESERVOIR OIL. BEARINGS. STANDS
FOR BE/ATINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES
AND PROMPT SHIPMINT.

(" ames)  WATEROUS

THE EXAGT ARG LAMP

NON-MMAGNETIC

«es FOR ..,

Direct- Incandescent or Alternating Circuits.

IT IS WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES

It is not affected by the flashing of machine.

IT CAN BE REPAIRED BY ANY ONE.

ft is much more reliable in action and would save the cost of patrolmen.

The encigy cxpended on the clectto magnets’ mechanism to operate most are
lamps is utilized in THE EXACT to enhance its candle power. Its resistance is lower
than any other lamp. . .

By using this lamp all the rcquirements of a city for power arc and incandescent
lighting may be met by an alternating plant thercby saving cost of dircct generators,
engines, shafting line construction and maintenance of same, thus reducing the cost of
installing and maintenance nearly fifty per cerit.

Onc lamp can be burned on a's” Light transformer and from 23 volts up.

It will pay you to destroy your lamps and

To Electric Lighting compames_purchas‘:: dircct from vs. . . ... ... ..

The Gurney-Tilden Co., Ltd. | Tus EXACT ARC LAMP CO0. 0F cANADA

Sole Manufacturers J
it ohn St. North, HAMILTON, ONT.
For indoor lighting. under the W, E. hish Patents. CORRESPONDENCE SOLICITED. 4 '

For street ighting.
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BUSINESS TROUBLES.

Wet regret 1o e compeliesd 10 announce the Lulure, during the last month,
of two of the best Anown Canadian clecttical manufiuctunng companices,
vit,. the Reliance Company. of Waietford, Ont., and Messes. ‘1. W, Ness
& Co, of Montreal. K\'c hope to learn that 1t will be possible foc these
compinwes to seake such arrangements with therr croditors as will enable
them 1o resume business at an culy date.

SPARKS.

The telephone office at Romacy, Oat., was teeently destroyad by fiee,

1118 saud to be the intention of Mr. Cane to install an electric light plant
at Parey Sonnd,

‘The Toronto and Montreal railway compinies have recently equipped
many of theis cas with fenders,

The construction of a telephone line Gom Eganvitie 10 Bulger, Ont., a
distance of cight miles, 18 talked of.

‘The ratepayers of Kineardine have approved of a by.law for the expen.
ditiire of $10,000 on an clectric hght plint,

A telephone kne has recently been opened for service between Lethhridge
amd Conddston, Alberta, o distance of 46 unles,

The Hell Telephone Co. hase recently expended upwatds of $10,000 on the
mprovement of s oflices ad plant ay Kngston,

Notice 1s given of the intention of the Colomal ‘Telegraph and Telephione
Ca, Lanuted, of Nugam Falls, to apply for imcorporation.

‘The Sanforch Eleetee Laght Co,, has giver 2 contraut 10 the Johnston
Electrie € 0., ol Taronto, for a 1,000 light incandescent plant.

Messes. Mills {& Pettes ate beng compluiented upon the satisfactory
manncr i which they are highting the town of Knowlton, Que,

Me, Sunmonds, superintendent of the Kingston Electric Street Railway,
has recently patented an avention for the electric ightung of trand cars,

M AW HL McEvoy has given a contmet to the Canadian General Elec-
e Co, for n soo bght incandercent plant 10 be installed at Awmbherstburg,
Ont.

Konte Totouto capitahists are aid to be imteresting themselves in a project
for the construction of an clectne ralway between Chnton and Rayfield,
Out,

The Rantford Electnie Street Ranlway Co, are sud to be negatinting for
the purchase of a park on the outskirts of the city, with wlich the com-
pany's lines would be connectedd.

‘The Bell Telephone Co. are erccting a line of 4o foot poles between
London and Strajord, which will complete a metallic cirenit from London
to Tosonto, via Siratford and Guelph,

The new power house now in course of crection for the Montical Steeet
Radway Co,, 1s expecied to bhe compieted early in the autumn, “The build.
ing and cquipment will cost about half :t mithon dollars.

The question of the renewal of the Haaultan aty lighting contract has

again been before the council, but no conclusion has yet been reached. The
matter will again be discussed at the next meeting of the council.

Mr, David A, Starr, who recently resigned the position of geneml sales
agent for the Royal Electric Ca., is at present in the West Indies, acting ns
consulting enginver to the Trinidad Electric Light and Power Co,

‘The town of Carleton Place is said to have withdrawn the bonus which
was proposd 10 be given to Messrs, T, W, Ness & Co., of Montreal, in
considentition of the removal of the company’s works to that place.

Mr. Henry W. Darling, well known in T'oronto as the ex-president of the
Canadian Bank of Commmerce and the “J'oronto Board of Trade. has revently
been elected trensurer of the General Electric Co,, ir the United States.

1t 1a behieved ta be unlikely that the ‘Toronto and Scathore Electric Rail-
way Co. will extend their line to Little York, but the line will probably
be extended to Queen street and there make connection with the city hne
near Victoria Park,

‘The town cotincil of Galt have been looking into the question of operat-
wp theirown clectric tighing plant, and are said to have arrived at the con.
clusion that the cost by this methad would be greater than under the
present contract system.

1t has been decided to subimit a by-law 10 the ratepayess of the village of
Lanatk, empowering the council to grant a bonus of 45000 for the canstruc-
tron within two years of an electric railway to connect that place with cither
the C.B.R, or G.'TI\R, line,

I'he motor and repair shops at the Montreal Street Railway Co. will
s-hmlly he removed lcom Hochelaga to the company’s huilding at Chenville
and Vitre streets, where extensive alterations are now going on, with the
view of adaptinjz the buildings to the purpose,

A 30 years® frunchise has heen graatad to the Trenton Electric Light Ca.
for the construction and operation of an electric «reet milway from the
town to the Grund ‘Teank depot, with a loop line cunning through the town.
The length of the road will be two and ene-half miles.

‘The preliminary plans of the company winch is about to construct
watks for the utifization ol the water power on the Canadian side of Nuagam
Falls, are said to have been approved by the Qiicen Victoria Patk Commiis-
stoners, so that it Is expected the development of the scheme will be at onee
commenced,

The Stanstead Electric Light Co. has been incorporated with a capital
stock of szf.ooo. The promoters of the company are:~Henry Lovell,
Moady B, Lovell, Charles A, Lovell and Fritz £ Lovell, manufacturers, of
Coiticook ; Michael . Hackett, John M. f.e Moyne, Alfted N. Thomp-
son, Heney £ Channell, of Stanstead Plin; and George F, Terrill, of
Sherbrooke.

As the result of recent difficultics between the two companies, an action
for $10,000 has been taken against the Merchants” Electric & General Ser-
vice Co., Limited, by the Electric Surface Co., Limited, of Canada, at
Montreal,  ‘The city of Montreal has also entered an action against the
Montreal Street Rnﬁ\my Co., to recover $26,354, half the cost of clearing
snow from the city streets during last winter,

HAWORTH BELTING CO.

MAKERS OF ALL THE WIDE DOUBLE LEATHER BELTS

Used in transmitting power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PETERBORO,

WINNIPEG,

and VICTORIA, B. C.,

ELECTRIC

RAILWAYS

OFFICIE AND FFACTORY: 9 AND 11 JORDAN STREET,

TORONTO

YULCANIZED FIBRE (0. =srasrismeo iews.

SOLE MANUFACTURERS OF

HARD VULGANIZED 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, DL,

OFAGE: 14 DEey ST1.. NEW YORK.
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Tuoysas AHEARN. Warren Y ~59}_'1::5.

Contracting Electrical Engineers
o3 W by

AHEARN & SOPER

OTT A WA, OINNT.

CANADIAN REPRESENTATIVES OF THE

Westincnouse Evectic & Mrc. Co.

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

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.

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

NOTICE - The Westinghouse Altcrnator 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 FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA

Please montion tho CANADIAN ELECTRICAL NEWS when corresponding with Advertise~=
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INSTRUCTION-MAIL

in Arohitecture

Architectural Drawin 5.
Plumbin Homlngan Ventilation
Bridge neerin

Rallroad Eﬁ\mneerﬁ\

Surveylmx and Mapp
Mechanlics
Mochnnlcn\ Drawling,

Enulls‘f; Branchos, and

Bing.

o .I } "
N/

HOKIZONTAL YVPY,

Little Giant Turbines

WATER WHYKLS FOR ALL FLREOALS
HORIZONTAL OR VERTIGAL
Water Wheel Governors, Machine Dressed Gears,
Pulleys, Shafting, Hangers, Etce,

Write for Catalogue anid Gear Liste,

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

ELECTRICITY

Divlomas awsrded. To begin students need onty
know how to resd and write.  Send for Free Circular of
informasion stating the sulject 'v\uhmk duu\()'m to !
The Corrveapandence School of Mechanics :
and Tudustrial sctences, Nertuton, Pa.

4000 STUDENTS. ' s one

THE CALVAN BATERY WIRKS oo

1:\ MES LAUT,

MANAGER.

J. H KILLEY. Consulting Enginear,
Subscribed Capital, $200,000,

TH SIEHM BOLER & PLATE GLASS INSURANGE GOMPANY

The unexpected gen-
erally happens. Don't
trust to uck. It jays
to hnow that you are
right. Have your builes
inspected and inawred
Cue policy covers the
hves of men in charge
of boiler, wuhout any
additional charge.

JOHN cAIRGRIEVE, Chief Inspector.
Full Government Deposit.

t4s WELLINGTON ST. WV,

» SECOND-HAND »

ENGINES

IN GOOD CONINTION,
FOR SaLL LOW

50 H.P. Corliss

TORON1O ,

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

50 * . Armington & Sims
25 ¢ . Westinghouse

~— EEPLACED BY
ROBB-ARMSTRONG ENGINES

>t

ROBB ENGINEERING €O., Lo,

Ambherst, Norva Neotia.

ELEGTRIC
WATERWHEEL
COVERNOR

PATENTED.

Variations in speed de-
tected by fast running,
sensitive Govetnor Balls.
Gﬂc movement instantly
set in operation by elec.
tric current.  Quick and
powerful action.

WVrite for pasticulars.

WM. KENNEDY
& SONS

Owen Sound, Oat.

THE CANALIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, ONTARIO.

MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

ARNINGTON X Siats HIGH SPEED ENGINE FOR ELECTRIC LiGuT PLANT, ETC

NOTICE.

The Canadn Locototine & Engiae Co |, Luntted, of Kingston, Oatario, have the eaclusive license
for building our lusproved Patent High Speed Engine for she Dominion of Canads, and are fur.
nihed by us with drasings of our litest improvewents.

PROVIIMINCE R 1, Nov 1hh. 183, (Sizned) ARMINGTON & SIMS,

THE
HAZLETON
BOILER,

The
Handiest,
Safest,
and
Most
Beonomical
I : g Boiler.

“ GYGLE " GAS ENGINE

IMPULSE EVERY ‘RE\OLUTION without
a separate pump. NO SLIDE.

Descriptive Catalogues of the above on application,
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PACKARD TRANSFBRMER

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

b

NO SHORT CIRCUITS [ NO BURN OUTS

HIGHEST EFFICIENCY
PERFECT INSULATION

SPLENDID REGULATION

“ e

(d3us ) ond asnd

FUSE BOX COMPLET

h L K

Your trial order is solicited, and if any Packard Transformer fails to give ENTIRE
satisfaction, we will allow full credit.

THEE : PACKARD : LAMP : CO.
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G W. HENDERSON auictusrand tontstsr_ FLEGTRIGAL SUPPLIES

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

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTERNS.

LIGHT MACHINERY AND COMMUTATORS.

ELECTRICAL AUPARATUS OF ALL KINDS REPAIRED. ]em'y treet . . .. ... :
STORAGE BATTERIES, DOCTORS’ AND DENTISTS’ ELECTRICAL

APPARATUS AND MACHINERY. (CORNER JURORS)

ELECTRIC AND GAS FINTURES. ']

ErLkcTRIC FAN MOTORS. . M ON I R EA I
SOMOFF'S FANCY AND MINIATURE INCANDESCENT Lamps, ¢ o e

\\‘ STEAM PIPE axp BOII.ER COVERINGS

Asbestos Goods Steam Packings
Cotton Waste Gaslkets, &c., £c.

LARGEST ARD BEST ASSORTMENT 18 CANADA,

Ganadian Mmeral Wool Go., Ltd. - 122 Bay Street, TORONTO.

LAMKIN PATENT

Moxtxrat Acknt: LEWIS SKAIFE, j07 New York Lire Burimive. Telaphone 2376,
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MANU FACTURI'.RS OoF

Machinist & Brass Finishers’ Tools

As B, WILLYIAMS, General Agent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBORBUGH CARBON AND PORGELAIN GO.

. can furnish them equa to any ln tha world, as they are .
MANUFACTURERS OF

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORGELAIN FOR ELECTRICAL AND HARDWABE LINES.

ancoBELTING

TANNED D)

76 gg,ggggg%m THE J. C. NICLAREN BELTING GO. montreat
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

> I8 NOW BUILT IN CANADA : : :

Suitable for all purposcs—-Mllls. Electric Lighting and Railways, Heating, Etc.
Owver 1,000,000 Horse Power in use

Send for our book, STEAM—Free on applicatien. «0e Full information and Estimates furnished

Head Office: 415 BOARD OF TRADE BUILDING, MONTREAL.

E. G. FRENGH, : ‘General Regent for Ganada

BRANGCH OFFICE : DESERONTO.



