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JONNSON ELECTRIC COmMPANY

34 YORK STREET, TORONTO, CANADA
SOLE REPRESENTATIVES FOR

United EjJectric Improvement Go.’s Slow Speed Flternators

(PAID UP CAPITAL, $10,000,000.)

Walker Manufacturing Go.’s Railroad Generators and Motors

WE WILL SHIP ON TRIAL THE BEST ARG LAMPS AT $20.00 EACH

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELECTRICGAL - ENGINEERS - AND - GONTRAGCTORS

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 Waddell-Entz Alkaline Storage Batteries.

- THE THOMPSON ELEGTRIC CO. -

WATERFORD ONTARIO

—— NANUFACTURERS OF ——

EIBGBFIG Lu,munu aml Power_Apparabs

—

Successors to THE RELIANCE ELECTRIC MFG. CO., Ltd.

We have purchased a1 a low figure the Large Stock and Manufacturing Plant, with all details, patterns, patents, rights and franchises,
of Ttz Reriaxce ELkcTRIC MrG. Co. Estare ..... We will sell at original cost the following
apparatus, which is now finished or in course of construction :—

NEW_AUTOMATIC ARC DYMAMOS .. ... AUTOMATIC ALTERNATORS anp EXCITERS . .

from 13 t0 75 lights capacity (4, 6, 8 and 10 ampere cutrents). from 300 to 1,000 lights capacity.

STARDARD RELIANCE ARC DYNAMOS . .. . 950 Axp 500 VOLT MOTORS . ......

from 2 1o 60 lights capecity (4, 6, 8293 20 ampere currents). from 3 b p. 10 30 h. p. Gyadity.

DIRECT CUBRENT INCANDESCENT DYNAMOS  * 500 anp LAMPS wiwse e e ., . . | .

from 25 to 400 lights capacity.
WE FULLY GUARANTER ALL APPARATUS WE SELL,
We supply everything necessary foe complete installation and operation of flants. o Write us for quatations on any kind of Blectric Mackinery you require.

THE THOMSON ELECTRIC CO.

JOEN W. THOMPSON, General Manager. «>e e WATERFORD, ONT.
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NONTAEAL INSULATED WIRE WonKs,
J. ROSS, SON & CO.

INSULATED
ELEGTRIGWIRES

And Wires for Annunciators,
Offices, Magnets and
Dynansos.

FACTORY: 41% WiLLIAM ST,

MONTREAL,

Orders solicited and carefully executed. ‘

P. 0. Box, 1498,

E. GARL BBREITHAUPT
CONSULTING

ELectricaL ENGINEER

" Geaduate in Electrical Engineering at Johns

Hopkins Unlversity, Baitimore,
....... Address : BERLIN, ONT,

STEAM USERS
Desiring (the services of CONPXTENT EN-
GINEERS of any clase, oun odlain
seber, inteliigent and relinble
wen, by appiying to

CANADIAN ASSOCIATION
STATIONARY ENCIMNEERS.

. YoRK, President, Board of Trade BRuild.
(onuu

NALER LA FLAMMER JONN A, ANDERSON

LA FLAMME & AANDERSON
CONTRACTING '
EvLectricaL ENGINEERS

I3 Lateur Street, XONTREAL
uwcnuau. SUPTLIRS O7 ALL

U‘SCI""“OX’
""""‘“ ® Coacenod Wiring in Franed
Heetricnaie ¢ Bafiiags & Bpecialty,

................... REPAIR WORK cae ooecvnonssenens

It you mnt'td e
SELL
ANYTHING

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

ANYWHERE

In Canada, you ean reach them
through the

CAnADIAN HarDwARE MERCHANT
J+ B. MCLEAN CO., L.

TUBLISHRRS
10 FRONT ST, E. Toronto,

Kuoexe F. Pritrs, mem. Joun Canou..s«:. and Treas,

EUGEE . PHLS El[l‘J MGl WORG

MARUFACTURERS OF

Magnot Wire, QMoe and Annunojator ere, _
Rubber Covered Wire, Lead Encased Wire,
BB \ . TELEPHONE AND INGANDESCENT CORDS.
FARADAY GABLES :
RAILWAY FEEDER AND TROLLEY WIRE

OFF ICE E AND FACTORY:

New York 0_0’00 10 Cortiandt Street. MO““’GM Ganada

Providence R. I.: American Electrical Works,

" Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE. MARKET!

Less Fricrion; LESs \WWEAR; LESS HEATING IN Jounmxs H
AND LESS Ou. USED 'm.m WITH ANY OTHER METAL.

Asliquid as water when melted.  Once used, atways used.  Prices right.
. . A TRIAL SOLICITED
W. 8. BATES .- MEAFORD, ONT.

 The F. E. Dixon Belting Co.

* (LIMITED)

MARUFACTURERS OF

EATHER BELTING

39 FRONT STREET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

CONSVLTING ENBINSL“

6. C.ROBB CH |
AFRASER Str Tria ™™ HeaD OFFICE TORONTO

Please mentionthe CANADIAN SLRC‘I'R(CAL"NSWS when' oorro_opondlrig-wlth Advorl!un
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FALLGENEINE ELEKTRIGIATS- GESELLSCHAET

(Genesal Blectric Co., Berlin, Germany,)

CANITAL SUILN FARD L), $qammaum

Nanulactuncts of .

A. E. C. INCANDESCENT LAMPS

Bare and [nsulated Wites, Rubber Goods, Rlectrical Supplies
and Railway Equipments, Instruments, Dynamos
. . .and Motots . . . .

FREE APPARATUS ' i

Direantas Anaxnnn, Courses in other trades, all
including thorough mstruction in - Mathematics ml
l’h)’:uu. Send for FREE Carcular atatinge subyect
wish to study, to The Correspondence é}hoo of n |
dustrial Sc! ences. Scranton, Pa.

LONG DINTANCE TRANSMISSION A SPRCTAT LY,

e e e e e

MUNDERLOH & 0., Soicaeents Mumm

oA
TRADK MARK.

;SPECIAL ® ©

| High Class Split Clutches
and Couplings

! ... AND

ngh Class Spht Pulleys
= - ==_.. FOR ELECTRIC POWER PLANTS

-+« WRITE FOR PRICES ...

DODGE WOOD SPLIT PULLEY CoO.

Office: 68 KING STREET WEST, TORONTO.

GBW.
TERT -

(ECLaicns  a°

[
14, WELLINGTON ST. W . TORONT10

ROBIN, SADLER & HAWORTH

MANUFACTURERS OF

OAK-TANNED LEATHER BELTING

MONTREAL s TORONTO

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUFACTUKERS OF

Locomotive, Marme and Stationary Engines

THE
HAZLETON
BOILER.

The
Handies!,
Safest,
and
Most
Beonomical

b Boller.

~—
ARMINGTON & Sims” HiGH SrRED ENGINE FOr ELECTKIC LIGHT PLANT, ETC.

NOTICE. '
The Canadian Locomotive & Engine Co. ?::E:! ﬁl\lEnzsmn Oatario, have the exclusive hicense ¥ cycLE » GAS ENG'“E

for buding our Improved Patent High Speed Engine for the Domunion of Canada. and are fur- IMPULSE EVERY REVOL bTION without
nished by us with drawings of our latest improvements. a separate pump. NO SLID
PROVIDZNCE. R. 1., Nov, 18th, 1885, (Siggned) ARMINGTON & SIMS, Descniptive Catalogues of the above on apphication,

Ojgase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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KAY ELECTRIC W ORKS

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

. MANUPACTURERS OF ,

DYNAMOS

For Arc and . . . ...

Incandescent Lighting.

MOTORS

From 3§ H.P.to 50 H. P,

Electro l’lating M:\chincs .'md Gcnera!

Electrical Arplnnccs 'specn al '\ttennon

BRITE FOR CIRCULARS.

NORTHEY MFG 00 TN

LIMITED

MANUFACTURERS OF

STEAM
. ) AKND
il T (e POWER

A U For General Water Supply
\\\\\“"\ i 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.

GHE JONES & MOORE ELECGRIC CO. - 146 Y0RK SI., TORNO

: = ESTIMATES FURNISHBD FOR -.-: Telepbone 33to0.

COMPLETE ELECTRIC LIGHT and POWER PLANTS

Transformers, Lamps, Telephones, and Supplies of every description.

REPAIRING NI PUIUNNY @ wiire ok gy MDONDUGHS ELECTRIC DUAPER REGULATOR 5815351

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

FINE, - - ®:

s Street Qars

. OUR SPECIALTY ...

We also manufacture Horse and Trail Cars
of every description.

PAGGERSQN & CORBIN . . ST. GATHARINES, ONT.

® 350 LIGHT lNCANDESCENT DYNAMO o

-- FPOR SALE -——

We carry all kinds of Electrical Supplies and ship promptly.

GEG OUR PRICES

‘TORONTO ELECTRICAL WORKS . 33, 35, 37 Aveaioe STREET WEST, TORONTO
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ELECTRIC PERCUSSION AND ROTARY DRILLS.

THE accompanying illustration shows in operation at the
Windsor  Gypsum Quarries, Windsor, Nova Scotia, portable
electric percussion and rotary drills which have lately been intro-
duced ard are being manufactured by the Canadian Genesal
Electric Co.

The percussion drill in general external appearance confonns
very closely to the regular type of steam and air drill ; in fact
the tripod and shelf are of the standard steam drill form.  Elec-
trically, it is artanged in the form of a solud piston reciprocating
in a magnetic field and controlled thereby. The piston is pro-
vided with a stan-
Jdard air drill ro-
tating rifle-bar
and theusual form
of surings to pro-
tect the front head
of the drill from
blows. The drill
has a piston diam-
eter of 37, a
leng'h of stroke
from 6%  to 8%°,
length of feed 247,
number of blows
per minute, 360
10 380.

The first of these
drills was instail-
ed on the Cana-
dian * Soo” Canal
last winter, when
the contractors,
Messrs. Hugh
Ryan &{Co., were
greatly pleased
with its perform-
ance. On these
works the per-
formance was
equal to that of a
3" steam drill, and
the facility with
which the drill
could be moved,
owing to the com-
plete flexibility of
the connectinns,
was especially re-
marked. As far
as economy goes,
it far surpassed
any other drills on
the works. The cost of operating, mcluding power for operating
the generator and labor of the autendant at the power house, was
somewhat under the average operating expenses of the steam
drills. Bearing in mind that the attendance at the power house
is the sanfe whether one drill or fifty itre in operation, and that the
increase of power is by no means in proportion to the number of
dnlls, it will be readily seen that a very great saving will be effect-
ed over steam drills where the number in operation is the same.

{n the Windsor Gypsum Quarries, Windsor, N. S,, where one
of these drills is in operation, every satisaction is being given
by it. The best day's work of one dnill on record is ten 1o ft.
holes in 9 hours and 20 minutes. This was in glow lime stone.

The rotary drill is designed especially for use in coal mininyg,
but hasalso been used with great success in the Gypsum Quarrnies
of the Windsar Gypsum Co., where the clayey nature of the
material tends to clog the dnil and imposes the severest test on
the capability of the machine. The dull is simmlar to the well-
known Howecll's drill with an electric motor geared to it in such
a way as to form a light and efficient tool. The control of the
motor is effected by a small plug switch. No rheotsat being
used, power may be taken from the same wire supplyiny current
for lighting, pumping or haulage.

Feed screws of different pitch are furnished for varying the
speed of boring and a friction clutch protects the motor should
any particularly hard obstacles be stiuck suddenly.

ELECTRIC PERCUSSION AND ROTARY DRiLLs,
IN OFKRATION AT THE WINDSOR GVPSUM (. & QUARRIES, WINDwWIR, M. S

The columns are made in dhfferent tengths and each 1s adjust-
able for about two feet vatiation.  The construction of the dnil
and s methad of mounting cnable the operatar to dall close to
the roof, Hoors or walls is well as in any direction,

The dnil weighs with post complete only about t6o 1hs,, the
drll atself wenghing oo h»s. In biuuminous coal this drill shows
a sheed of drilling of 7 to to feet per minute.

WHAT ZERO MEANS.

‘The word zero 1s from the Spamsh and means empty, hence
nothing. It was first used on a thermometer in 1707 by & young
Prussian named
Gabne Faluenheit,
then but 19 years
of age. From a
very small boy he
had been a Jlose
observer of nature,
and m the years
mentioned  above,
while experiment.-
ing by putting snow
and salt together,
fonnd that it pro
duced a degree of
cold equal to the
coldest day in the
year. ‘The youny
discoverer was
struck with the co-
incidence of his
little scientific dis-
covery, and hastly
concluded that bhe
had found the low-
est depree of tem-
perature known in
the world, either
natural or antificial,

The Carriage
World adds that he
called the degree
tzero,” and con-
structed a  ther-
mometer, or rude
weather glass, with
a scale praduated
up from zero to boil-
ing point, which he
numbered 212, and
the freezing point

2, because as he
thought, the mer-
cury comtracted the 32nd of its volume on being cooled down from
temperature of freczing water to zero, and expanded to the one
bundred and cighticth part on being heated from the freezing to
the boiling point.

Tine showed that this arrangement, instead of being truly
scientific, was as arhitrary as the division of the Bible into verses
and chapters.  Fahreoheit’s thermometer became widely adopted
before any one adopted a better scale, and those who now use it
cling to it as Englishmen ching to their difficult and cinmbersome
fractional money. The three countries which use Falirenheit’s
scale are England, Holland and Amenca.  Russinand Germany
use Baumer’s, wn which the boiling pmint 1s counted $o above
freezing, zero.  France uses the centigrade, so called because it
makes the boiling point 100 degrces ﬁom the freezing point.

e —— ™

The town council of Lachine, Que., will ask Mr, R, Bickderdike to re-
nounce s nght to construct an electric road from Moatreal to that place,
1 order that the council miay be sn 3 position to accept the ofter of
Montreal Park & Istand Raulway Co., 10 begin at once the construction ot
such a road.

A Toronto syndicate, at the head of which ts sant (o be Mr. Alex. Man.
ningz, annonnces that it has purchased the Druaimondwville street railway.
which it 1t proposed to tra sforiu into an elrectnic read, with terninals at
Niagara and Chippewa,  Th- promioters of the comp iny huve made apph.
cation to the town counci! of Nisgara Falls for a bonus of $75,000 to and
the transformation and cxtension of the hre.
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REPORT ON DUTY AND CAPACITY TRIAL OF WORTH-
INGTON PUMPING ENGINE AT LOW LEVEL PUMPING
STATION, MONTREAL WATER WORKS.

By Prorsssor Jo T Nicotsos, Bae L aso ] Evik Vasiek, ¢ B,

T following ieport was recently presented by Messrs, Nicol-
son and Vanicr to the Water Commttee of the Oity of Mon
treal

Acting ander your instructions, we have conducied duty and capacity
tratls of the new ten nntlion gallun ligh duty Worttnngion Pampug Fmpine,
recenitly instatied at the Low Level Pamping Station, and have the honor
to report as follows

Actording to the contract, the cogine must be capable of pamping at the
mte of ten msllions of Laipenal gallons of water i 23 hours, against.a differ-
ence of pressie 1o suction aml foree mains of not exceeding 8o Ibs. per squatre
inch , and it must be able 10 perform a duty of one hundied and five anllion
foot pounds of watk for every hundied pounds of cosd burnt,

In liew of the latter stipulation, your experts ugreed to aceept a petfonm-
ance of oue htnetred aned five nullion foot pounds of wark for every thousand
pounds of feedd water supphed by the boiers, 1t being understood that the
steam tsend by the feed pump shoulid be counted against the manafacturers,

‘The engine 18 of the latest type of borirontal Worthington Hyth Daty
Pumpng Eagine, having cybinders artanged on the double tandem com.
potrid direct actng prmciple,  The geaeral features of construction ate
shown 1n the accompanying cuts.

The steam cylinders are all jacketed. both on sides and eands, with steun
of boiler pressure, and tehicaters are provided  through which the steam
passes on s way from the igh to the low cylinders, which are bkewise
steun jacketed,  The steam wineh is usedin the packets isthat denved from
the drain pipe of the separator, which belongs to the engine, and the steun
from this point passes 10 succession thtough the reheaters, which are at the
highest clevanon, and thence through the packets of the tour cylinders, tin.
ally being deliveted into a commion draim pipe, which proceeds o a tank n
wihnch the water of condensation iscollected,  The jacket tank s drnned
by a small duplex steam pup, worhing automatically, the throttle valve being
under the control of a tloat 1n the tank, and this water s pumped nto the
bolers.  I'he size of the pump s 3x2x 3 inches.  The pipe leading from
the pump 1o the boders i idependent of any ather feed pupe. The exhanst
steam discharged from ths pump s cureasd 10 the hot well m the basement
of the engie house, which serves for the supply of water 1o the boilers, being
tself supplied by the overtfon  water discharged from the ur pumps of the
engine.  Flhic bot well tank 1s one which has fonmerly served the same pur-
pose for the old engtnes in the pusiping statton, s diameter as 24 mches,
and its length 13 feet,

In addition to the jacket pump, there 1s a second steam pumip connected
with the engine, whitch, by means of a st of pstons, furnishes air to the top
of the accumulator cybinder, and, by means of a set of plungers. turnishes
water 10 the unider side of the accumuiator mm.  he size of the pump,
which 1s of the duplex type, 13 334 x 3x 4 inches.  The exhaust steam from
this pump, hke that from the facket pump, 15 carried tothe hot-well tunk
justrefersed to.  Tis1s an auxthiary prece of tpparatis, as the pressure on
the rm s usually kept up by a pipe supplied from the force mamn. The
air punps of the cundensiag apparatus are operated by direct connection
with the aLun engine, the only sccessuries about the engine itsell which con.
sume steam, ate the jackets and the two direct-acting steam pumps referred

l‘bc feed pump, for supplying the boilers with water, 1s onc which has al-
ready been in use for the old plant. It s located in the cellar, under the
engine room, near by the hot well tank.  Fheexhaust steam from ths pump
i carnied into the tank,  Its size 1s 6 x § x 6 1aches duplex.

1he cylinders are protected from rudiavon by a covenng of ashestos, out
stde of which 13 a layer of hair felung, and the whole 15 encased n black

walnut laging.  ‘The steam pipe, extending the whole distance from the

boilets to the engine, 1s covered with magnesia, and that part withun the en-
ginc-room 1s finished with black walnut laggng.

IIMENSIONS OF KENGINE.

Dhameter of each of two tigh-pressure cyhnders ... ... 25 inches.
Diameter of piston rods of same .o .. §% inches,

Net area of high-pressure cyhnders, . . .. . 409,11 sq. inches.
Diameter of cach of tv 0 low -pressure cyhmlrrs ..... so inches.
Diameter of piston rouds of ame § wches.

Net aren of tow-pressure cylindess 1953 68 sq.inches.
Maxunum stroke of steam pistons. . . 38 nches.

Diawmeter of cacl .. two plungers. . .... 27 % inches,
Diameter of plugger rods, ... ... .. 5% and 33 ins
Net aren of plungers. .. . . 583.74 sq. inches.
Avenuge length of stroke dunm, wal ... ee vee ee.. 3157 feet.
Diameter of 1wo double-acting are pumps.... . ...., t2wches,
Stroke of <ame. e . 3152 fect,
Diameter and stroke of !eed pump piston, .. 6.nches,
Diametcr of plunger of saiae. . . 4 imches.
Diameter and stroke of jachet pu-np. . . 3wches.
Diameter of plunger of same. . .. ... ... . 2.nches.
Vertical distance bLetween centres of suction and force

main gauges. ... . ........ [ ... 10,66 feet,

TRIALS

The engine was run for 5? 33 hours at wts full power without interanssion
1t worked smoothly and well, without undue heating of any part, or leakage
of any kind.  Thus run began at 1o.g40 a.nm. on Frday, July 2nth  Qnthat
day the temperature test was made, all the conditions of operation being
retained 1n the proper normal state for the purpose of obnering the teme
peratitres of the vanous supphies of feerd water to the bolers  On the 28th,
the duty and capacity tnal lasting 10 hours was made, the feed water bring
supphicd through suitatile tanks and weighed the juckets  reheaters and
separator dron beiog also caught and weighed. At 7.23 p an on Saturday
the tnal ended, and the engine was stopped at 6 pum, on Sunday. the 2gth,

Dunng the temperature test, the feed pump (made by Snow) exhaust was
1ed 1nto the hot well . the jacket pump was not worked, but the jacket tank
drained into atcasunag tanks, s temperature being obtaned before the
nressure fell | the temperature of the main feed was vinenod close to the
boilers.  Readings were made every fifteen ninutes « 7 the steain pressigre
and vacuum gauges of the gauge on the foree main, of e mercury column
on the suction man, of the numbier and length of the strokes of each engine |
1n onder that the engines nught be hept working in exactly the statesn which
thmy would petform their rated duty and capacity,

The Jduty and capacity traal began by a signal given when the height of
water in the three boilers and in the feerd tank had been simultaneonsty
noted , the reathngs of the two cuunters in the engine bang then read. At
the same ume the j-\ckﬂ tankh drain was divetted, bang caught and waghed
throughout the tnal.  The matn feed pump recened steam from the <ame

boilers as supplicd the mam eagine, and was reckoned as part of the
steam used by . Tt exhansted to waste.  The amount of steam nsed by
{eed pump was ascertained by cotnlenung its exhaust on a subsequent day,
1t welve indicators were used on the tral eight Croshy indicators on the four
steam eviinders, and tino abors, and two Fhompson’s on the two pump
chambers

Indscator cueds were taken every hour, of which average spevimens are
presented below  The readimgs made every fifteen nunutes included
Temperatures of enpie room, jackel dram, pressure of steam, vacuum and
water gatges, tiereury column, engine registers and botler ganges, and the
lengths of ten successive strokes of eich pump.  The deyness of the steam
was tested for one hour at o tune. by three independent tests,  Fhe instru.
ment used was 4 Peabody  Throtthng Calonmeter, which was attached to
the main stewm pipe just before the separmator.  The separator drzn was
estimated by means of the Calonmeter, the asstunption bemng that all the
wethess in l{ll' steant was left in the sepasator.

1ns tnal ended mine hours and g6 nunutes after s commencement, by a
signal given in the eagine roory, when the boilers had been tilled up 1o the
same heghts acat the bhaginning of the test, when the engine registers were
again sead, The feed tunk was then tilled to the hook gauge used at the
commencement, nnd the feesd und gacket dram shevts closed A counter on
the feed pump ennbled the namber of strokes made by it danmg the e 1o
be recorded.  The exlumst from it was subsequently condensed and weghed,
when wothing at the same rate of spead,  The pressure agaumsg which the
plangers worked ey ¢ 37 1be, 10 excess of the stipulated 80 1bs | it was
mutually agiced to by )om exprerts and Messes, Worthingtens' sepresenta.
tive, that the stean pressuce on the boilers would be 103 Ihs, instead of 1co
1hs,  Acnng nponnstructions, the stokers accondingly Aept the pressure be
tween tog and 106 1hs, on the boder 2auges dunng the whole tral

Az anges, indicator spongs an') weeh scales were tested and calibe sted
by the standards at McGill College, Before and after the tnial.

Fhe asastants employe:d on the part of vour experts upon the tnals were
Mr. G, Smaclur Snuth, BLAL, Sc., Demonstrator of Thermadynanues, Me-
Gill College , Mr. J. 8 Cosngan, B A, Se., M Leonard Dyer, BAL, Sc,;
Mr Archd, Datt, B AL, Sc .\h. Robins . \lr Hutclinson, and Me, Lauria,
C. I, Chief Assistant in Me, Vanier's othee.

DATA CALCULATIONS,

The following are the pnncipal data obtained from the wnals, and the
caleulations based threupon

Duntion of test. ....... .o hre, 36 mns 9 77 brs,
:\v:ragc pressure hy bollu g nu,u (com:urdl 104 8 e,
* absolute ta6
. . engine gaures {cortected) w33y
N . ** absolute. . ngag
Avcr.u;,c pressure in steam pipe at the throttle valve { tabs. ) 1o
harometer, . . ' 8 -
. temperature of m.un feed 15562 F
' . of jacket tank drain. . 3104 K.
‘Total weight of water measured to bolet<. . 749 79 lbs,
Werght of water dramned ftom separator gackets and reheaters 8228 5
\V--ghl of steam lost by Calorimeter tests... ... ..... . .. oo v
© supphied to engine eud feed pamps L, 73719 *°
. water dritned from separntor (23719 . 006) e 4423 "
Dryness fraction of steaun supplied . ... .. . .. . 99 4%
Absolute pressure in steam pine. . ... cee eve v . 19 lbs,
Heat of water at tesperature, 330°. .;2 13 .. g 1 U
L.utent heat of steam at 119 s, abs | e 8734 1. U,
Absolute pressure in Calonnmeter. ..., C e .. 37qlbs
1 emperature corresponding to same . a0 1
Actal temperature in Calor meter. ... .. 208°0 F
Total hcat of steum at pressure 30.¢ 1bs. [RE3: 200 N 0
Dryness fraction * e 138 - 30 aBz0R - 3sar 004
824.4.
MEAN EFFECTIVE PRESSURES,
North Engine —
HI[,,h pressure, cast end 110 lbs
* westend, . .. . 3218
Low pressure, east end, .. . 1632 **
v west end, 688
Pamp, castend .. ... ... .., 8343
* westend . 8573
South Engine :—
ngb pressure, east end . 43 45 lbs,
0 west end, . 433
Low pressure, eastend. ..., 15.45
. westend L L, 17.944 %
Pump, east end 85.28 **
* westend,, 83.68 *°
HORSE POWER,
North Enge. . e e e e 229.03 WL1%
South Engine ._.... . ..... e e ieieeeenaes 23345
Total ...... Ceeee e eeeieseieaes 362 50 1L.¥,
Horse power of pumy: ;obtaned from cardsy ... . .. ...... 438 97
Mechanieal efticiency. ... ... ..... ..... R . .. 0.9
Number of strohes in g hr\.. .;6 nuns . ..e -« . .. 33830
Average tengthof stroke ... ..., 3137fL
Piston speed dunng tnal foet per mmuu-) 135 o2
PRENGURES IN PUMY
A\cn;:c pressure per «q. in. on force mawn gauge . ..... N 76 735 lbs
- in suctionh mun (mclcur) column} 33 "
Pressure due to difference of height ot gauges... . ... g1

Total mean average eflective pressure ava nst plungers 84 57

WORK OF PUMI.
Work done by plungers in g.77 hiours,
84.57%x583734x53850x 3 |5~- 8.373.601,020 {t. lbs.
Steam used in perforning this woek ... ... . 73.277 lbs,
Duty per 1000 Ibs. of feed supplied. . ... e eve e 113,332,000 M1 Ybs

CAPACITY IN 24 1IOURS.
At 145 1. piston speed,
3357 ¢ 583 74% 53840 2 « 6 2322
133N Q.77
At 142 {t. per nin. paston speed as per contract... .. 10,306,300 lmip. gals.

=10,524.300 lmp. gals.
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DUTY IER 1,000,000 THERMAL UNITS,

To1a) heat above 32° . of.stc.lm ut tiglbs,, abs, .. . uBg8 U,

Hentof water at1gg’. 62 F. .. (.0 .. 1238
fHeat received by engine ;hcr 1, of mamn steam. | tohzo
Heat in water at 330°. ¢ |, . . Lo
Heat received by engine per 1 of jacket steans, #3;.8 -
Heatin water at temp. of 11l steam. . ... .. ..., o3t
o - " 30, . e joroe
Heat receved by engine, per ™ of separator den [
HEAT RECKIVED DURING 9.77 HOURS 1Y KENGINK.
From main steam, 65490 §x 10630=69.250 voo 'T° W
** Jacket audd tehenter stenm L. 7786 2 x BBy 8= 6.889.250 1. U°,
' sepantor steam ‘e e e 4.000 '
Total ... .. ceves ~0,443.850
Duty per t.000,000 Thermaluns, .. . . ... .109.785.000 (1. ibs.

FEKD UMy,
Feed water used by feed pumpm .27 hrs.,,. . . ...,
Horse power of feed pump, ... . .
Steam used by feed pumip per horse power hour, ... ..

.. 1,099 tbs.
... 0,038 1, 1

119.8 1hs,
CONCLUSION,

It appears from the tesults of the tral made by your experts that the en-
gine performed a duty of more than one hundred and fourteen nullion foot
peunds for every one thousand pounds of feedd water supplied tot.  1f nbe
assumed that one thousaad pounds of steam at a pressure of one hundred
pounds pet squate inch are equivalent to one hundred pounds of coal (an
estimate your experts were wilhing to accedr to, although Messrs. Worth-
ington were thereby relieved from making goud the performance of the hanl.
ers, which by the letter of the contract they were bound to do then the en-
ﬁmc has exceeded 1ts contract duty by ¢ misllion foot ponnds,  1f only nine

undred and fifry pounds of steam be allowed per hundred pounds of coal
{(an c.aporation which is casily obtainable with ordinary botlers) then the en-
gine shows a duty of 108 nuthon foor pounds per 100 Ibs, of conl.

On the score of duty the manufacturers 1n the operation of this engine
have therefore abundantly fulfilled the supulation of the contract.

The engine showed a capaciy, when on tnal andd warkmng nt 2% over the
pistun speed allowed by the conttact, of 10,524,000 hinpenal gallons.  Tts
capacity at the imted piston speedd allowed by the contract is therefore 10,-
306 500 Impenal gallons i twenty.dour hours, a quantity about 3°., 1 ex-
cess of that which 1s requited by conttact, so that in this respect also the
contractors have exceeded their guaranteed performance,

‘The wmatenals and workimanship throughout of the engine have been ex-
amined by your experts and are found to be of a high quabty, the design
being of a substantial chanscter and the beanng surfaces ample,

‘Throughout the trial the engine ran smoothly and well, even although
working somewhat beyond its normal duty and capacity, and the consump-
tion of o1l did not appear to exceed a warrantable amount,

Your :>xperts have therefore decided to recommend the engine for accep-
tance by the Water Cammittee of the Council ot the Caty of Montreal, and
'hV hereby recommend the same for acceptance.

our experts have the honor to be,
Your obedient servants,
}Signrd)
Signed)

onuN T Ni1cotson,
s EMILE VANIRR.

A CORRECTION.

TuE following letter has been received from Mr. Chas. F,
Medbury, of Ottawa, with reference to the equation presented
by lim at the Montreal convention of the Canadian Electrical
Association for determuning the distance at which the cost of
transmitting any given power clectrically by high or low voltage
is c(pl:nl, and which was printed in the convention proceedings in
the ELECTRICAL NEWS for October :—

“Owing 1o my absence from town 1 was not able to po over
the type written copy of data which was sent to you from this
office and therefore did not have the opportunity to make any
corrections. | notice that through a typographical error in the
last equation giving the weight of copper, it reads, ‘¢ is equal 10

3950.5 A4 This should be & instead of d, which, as
volts lost.’
you will see, makes quite a difference n the value of the equa-
tion. Moreover, following this equation, it should read: ¢ where a
is the amperes on the line and d is the distance under consider-
ation.’ Otherwise, | belicve it is correct.
Yours truly,

Cuias. F. MepnuRy.”

QUESTIONS AND ANSWERS.

W. S. D, Halifax, Nova Scotii, writes: [ would very much
like 10 hive your opimon on the following if you care to give it.
We have a Knowles jet condenser for using salt water.  Water
cylinder is 147x 14" Do you think it is large enough to con-
dense for 300 #t. .2 The exhaust opening is 87, injection 57

ANs.—Assuming that 3o tbs. of water per H. P. per hour are
requited, 300 x 30 equals gooo lbs. per hour ; and as thete are
10 Ibs. of water contained in each gallon, then 9,000 divided by
10, equals goo gallons per hour. It is usually conceded that for
every gallon of water used by the engine, 30 gallons of injection
water are required for the condenser, so that goo x 30 equals 27,
000 gallons required per hour.  Yout water cylinder is 147 dia-
meter, and has an area of 153.9 squareinches: and for every foot
of its travel it will displace 6.6 gallons of water  If this pump
be run at 100 feet of piston speed per minute,—a very maderate
speed,—it would dispiace 39,600 gailons per hour, without taking
mto account the shp, so that your pump is large enough for the
engine mentioncd.

The Toronto Elecinic laght Co. announce that they are completing
arrangements for the distribution of current on their system for the purpose
of operating clocks on starstard time,

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.  Secretanesof the varsous Assaciations are tegquested to furwand t us matter
for publication e thas Degarument not Jater than the sh «f eah imenth

WINNIPREG ASSOQUIVTLON, Ny,

Mr. C. . Robertson, Dommmion Government Steammboat {n-
spector, dehveted a few evemmpgs ago the first of 4 senes ot e
ttires on engmecrmy subjects, to the memvess of the above As
soctittion,  He called attention to what it was necessary that
competent engmeer should know before tiking chasge ot wsteam
cagime.  An evplimanon o the techmeal terms used by steel
plate manatacuers followed, after wineh Mi Robertson went
o an evplanation of the vanous causes leading 1o botler es-
plostans, and pomted oot the dangers most to be gamdedigamst,
An explanation fotlowed of the duterent suengths of the vanous
manufactures of iron and steel. His nest lecune wall deal with
the calculations pertumng 1o, and the constutction of, o boiller
of sixty mches drameter and twelve feet long, The lcome was
tlustiated throughout with samples and blackboard diagrams

RINCARDINE ASSOLINTION, N 12

Fduor Rarctusar Nrws,

SIR,  \We have to report progress.  We ae holding onr meet
mps regularly and the attend ince 15 good. We have good and
mstructive discusstons. We e alse makimg tangements 1o
secure a teacher for a mathematical dlass

ANDREW SCOT1, See.

139 BORDEN SERERL ToroN 10, Oct, 15th, 1844,

Falitor Canatias Ervcikicar News

StR,— Before you gao to press cor at the kitest shortly thereafter
1 hope 1o be able to repont the organmization ot new asso-
cratiens  Brockville and Carleton Place 1 luive visued
Brockville a number of tmes, and otten tried to ntetest some
of the engimeers m fornung a branch of the C.AUS KL there, |
was there on business about the atter part of August, and met
Mo W.EF Chapanan, Chief Encinear for the Brockville Carenage
Co. (whose kidness to the writer will never be forgotten:, and
1 took the 1esponsiiliy of ipviting him up to Toronto, to attend
the Convention, which he did. On retutnang: home igaun, he
at once commenced work an earnest, and after i few  commung-
cations with him, i reterence to organ zatton, T was most pleased
to receive an appheation for 2 Chanter. L am just in recept of
a full list of ofiicers and members from Mr. James Aikens, the
Secretary -clect of the new Association.

The Association will start with sinteen charter members, com-
posed as follows ;- W, F. Chapman, President 1 Geo. Whitney,
Vice-Presudent ; James Aikens, Rec, Seeretary @ Chas. Bertrand,
Financial Secretary ; A, H. Frankhn, ‘Treasurer ;. Edward De-
vine, Conductor ; Albert E. Henry, Doorkeeper o M. Twikington,
J. Grundy, E. Carr, Trustees; Jas. Runnngs, R. Turkington,
W, Robimson, Jas. Window, W, Stanley Beavesstock, and 1Y G
Donovan.  Scveral ather engaineers in the viamity have sigmfied
their intention of Joming the Assocation when 1y organized.

Brockville Assocuttion No. 15 well be a viaduable addition to
the order, and under the direcaon of theu worthy President,
Bro. W. F. Chapman, 1s success is fully assured, T am pleiased
to see the name of A, H. Frankhn among the officers as Trens-
urer.  Bro. Frankhn is a veteran engineer of over forty years’
standing, itnd at the present tme s chief enineer i the Brock-
ville water works.

1 shall be glad o hear from engineers 1 other towns ~vhere
there there s any praspect of startypg associations, and will
give them the necessary information with pleasue,

ALBLRT E. EDRINS,
Prov. Depaty for Ontario,

Toronto, Ot 27th, 1894
Editor Eancraacat News,

SIR,. As it result of considerable conesnotdence which | have
had during the past four months wuh engimeers in Carleton
Place, a mecting was held there on Oct, 20th, 1o consider the
advisability of fornung an Assocution,

After the matter had been fully discussed, i comnuttee was
appmnted 1o usit all engimeers m the towo, and sk them 1o at-
tend a meeting on Oct. 27th at 8 P, for the putpose of organ-
iz,

I am expecuing to recewve the charter members” names moa
few days, when 1 shall forward them to the Bvecutine Searetary.

I think ot very Likely that the Associations 1w Catleton Place
and Brockville will be msututed aboat the sane e,

If any of the readers of the Ntws an the teans of Ontanio
would like to help start new Assocutions, and will wite me, |
shall he most happy to give thew the necessany afornaton, c.

Arnr gt FEpRiNs,
Prov Dep., CASE,

A nutnber of members of St Lanent Biano b, No 2, of the
C. LS. E, Montreal, have recently withdrawn from member-
ship in that body, and have formed themsehes anto a4 new
organmzation. styled the * Mutaal Soaiety of Mechameal Engn
neers of the Province of Quebee.”
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THE MCNTMORENCY POWER COMPANY'S TWO
PHASE PLANT.

THE Montmorency Electzie Pawer C o, of Quebec, intend to
furmish several thousand horse power i the aity of Quebec for
incandescent and arc hghting and power purposes.  Tlus power
will be obtained from the Montmorency Falls, a dhistance of nine
males from Quebee.  For the ongmmal mstallation the Mont-
morency Electne Power Company  wall install three 675 u, r.
two-phase A, C. gencritors of the S. K. C. type, bnlt by the Stan-
ley Electne Mfp. Coy Patisfield, Mass. These generators are
wound for §,500 volts, and the loss m the linc conveying the
power to Quebec 1s so arraned that when the hne s warking
at its full cavacny, the generators will deliver ?ooo volts at the
subestation i Quebec.  In the sub-statinp will be arranged a
switch-board for ncandescent hgbung, a switch board for are
highung and a switch-hoard for power work, all of which will be
connected to the man hine runming from the poner station at
Montmorency Falls.  The Falls altogether bave a fall of about
300 feet, thete bewny one perpendicalar fall of 268 feet  The
total amount of thes full, howeser, wall not be utdized, as ample
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TRADE NOTES.

Messrs, F. E. Dixon & Co.. of Turunto. the well known maaufacturers of
leather belting, have removed to No. 39 front sireet vast, aete they will
have increased facilities for their extending bueiness,

The insolvent estate of Messrs. 1. W Ness & Co., manufacturers and
dealers in electrical supplics, of Montreal, has been purchased by Mr.
Rankin, a member of the late firm, at 3o cents on the dotlar

The Thompson Electric Co., of Waterford, have sold to the Laght, Heat
& Pawer Company. of Newmarket. Ont , an Boo light alternating plant,
600 hight capacity in {Iiamond) tmasformers , 4oo lights installedt , plant to
be in openttio s this mionth,

1he well-known belting manufacturers, Messes. Rolnn & Sadler, Mon-
treal, wnd the Haworth Beltung Lo., of Touronto, have merged nto one
cuncern, and will carry on business i future under the firm name of Robin,
Sadler & Haworth, with offices at Montreal and Loronto.

Mr. C, R Garnoch, of Oitawa, who for several years was agent for the
Pivncer Electne Light & Power Co ., and Mr Godard, formietly of the firm
of Godard & Anderson, of the same aity, have entered into partnership
under the firm nawme of Garnoch, Godard & Co.. tor the purpose of doing
all kinds of clectneal work

The Hahfax Chromicle of Sept, 27th gives a descniption of the interesting
electnical exhilnt made by Messis John Stars, Soa & Co | of Halifay, at the
recent exhibition in the mantine provinces.  ‘The exhilat embraced **Stare”
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THE STANIEY ELRCTRIC €078 290 KW, TWO-PHASE ALTERNATING GEMERATOR.

ower can be obtamed for all purpases for several years to come
Ky utihzing only a small part of the total fall avalable.

These generators will be connectesd to water wheels which are
alrcady mstalled wn the power stattion.  The current will be de-
hivered at 5000 volts pressure at the sub station and here con
verted to 100 volts for incandescent highung, 3o volts for arc
lightng, and 500 valts for power work, by means of tansformers
of large size.  These will be placed in the sub station built specs-
ally for their recepnion, and a very complete arrangement will
be provided for keeping the transfortiuers cool by air blasts.  The
three 675 H. P single phase generators are to be dehivered at
Quebec an ar before May 1st, 1895, but in order to enable the
company to take care of their wortk during the commg season,
the Stanley Electne My Co. have loaned them two 320 H. p
generators which will be used temporanty.

PUBLICATIONS.

The Arena for November gives the place of honot to Kuma Cistu, A, M.,
Ph. D, a famous Japanese scholar, who consuders = The Causes which Led
to the War in the East, from the standpoint of hius navwnaliy.

Announcement 1s made of the publication at an early date. by the Flec.
trician Publisting Co., Salsbury Court, Fleet siseet, London, E C., of the
thirteenth edition of the Electnical Trades Directory and Hand.book—cor-
rected to January, 1895

incandescent lamps. Lahmeyer dyramos. umque telephones, switchboards,
measurng and testing instnunents, &c., the dypamos bewng run by & Robb
engine.

The ‘Thompson Electric Co., of Wateiford, Ont.. have recently sold the
followtng arc dynamos. Bowman & Zinkan, Southampton, 35 lght:
Hanover Electnnie Light Co., 25 hght, Jos. Willlms, Glen Wilhams, 45
hght,

The Roval Elecine L9 have made recent sales as follows  8oo hght
altesnating plant to Conroy Bros., Deschene Mills , 601 ght arc plant to
Ottawa Electric Co.. 1500 hght generator Wingham  Electric Co., 1800
hght generator to Victona Electrie Light Co., Landsay, 1400 light genera-
tor 1o Ratz Bros., Elwira, 2000 hight generators to Haaulton Electnic
laght and Power Co., and Charlottetown, P, E, 1. Light Co.

The Kay Elecinie Works, of Hanulton, Ont., were recently obliged,
owing to dullness of trade, to call a meeting of their creditors. At the
Jnecuing the company’s offer to pay 33% cents on the dollar in settlement of
ther hatuhittes, was accepted by the cteditors.  In consequence, the com-
pany’s works have not ceasexd operations, and it is protxibie that with the
relief granted by their crditors and more active business conduions, they
will meet with no further dufficulues.

The manufactunng plant, pateats, franchises, ctc., of the Rehance Elec-
tnic Mfg. Co, of Waterford, Ont.. have been purchased by the ‘Thompson
Elecine Co., of which Mr. J. W. Thompson, formerly President and
Manager of the Reltance Co., s the Manager. The Thompson Electric
Co. have the works in operation again, and will continue the manufacture
of a!l kinds of clectncal apparatus.  Attention is directed 1o the company’s
anaouncement on front cover page of this Journal, .
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RIVALS OF THE STEAM ENGINE.*

Tur utle of this paper m ght lead one 10 b -heve we were on the paint of
W new erain engineening.  fiv * Rivals of the Steam Engune,” [ sunply
mean, however, small powers of from one to sixty 1.t Some builders go
so far as to say from 1 10 tco 0.t 'he ecunomy of large plants where all
the beat appliances for genrrating and developtag power are e, may be
seen from the duty test of the N, 8§ Camipamia’s engines, which deseloped
30.000 1.1 {same as holer capaeity of Waoeld's Fasr), with the low mie of
3.36 Ibs. of coal per 1 1.1 perhour,  Thns plant has made a saving of .25
or ¥ ths. of caal over the last lirge manine engine built.  The great saving
that may be attaiacd by cutting the coal per 1101 per hour, down 4 of a
Ib,, will be seen to be great.  In a plant of the above named capacuy, the
saving would be 3% 10nc 1 1 hour, and go tons in 24 hours Bt in ‘small
powers this saving 1s far trom being attained.  Some engines from 1 to 6o
11 use from 6 to 10 s of caal per Lt ¢, per hour,  These engines are
mostly 1n the hands of incompetent prersons, and the plant fitterd wih the
poorrsy n‘mlmnu‘s. I think that in such cases the steam engine has anval

[ts rivals ace comprised o three classes 181, the cas or explosive engnine |
and, compressed :ur mowr, Jnd. electie motor, | will first 1y t0 givea
descniption of the gas engine and e mode of working.,  “They are gencrally
of the strught line, sell.contned type. with very heavy frmme.  ‘They are
single acting.  ‘The connccting radd 18 directly attached to the piston. and
15 the length of the stroke, so as to give good bearing. having to act as
the ctoss.hieuf as well as piston.  Thewr method of wortmg 1 as follows
The gas 1s exploded ance in every two revolutions—some having one explo-
sion in three revolutinns,  Ihe engme having just pasced the centre, the
charge of gas is exploded, ‘The rapd expanaon of the exploded gas drives
the piston to the end of the stroke, when the exhaust valve opens and
the returntng piston dnves the exhaust gasout 1t then returns agun this
time acting as 1 air pump. deawing i the nest chargeof gasand e The
piston then starts on the teturn, the exhaust valve rennining closed dunng
tlus stroke.  Che gas 1s now compressed, and whien the engine again passes
the centze the cxplosion takes place, the piston benge thus dnvea forward
agan, the same action taking place as before  the governor admitting the
fiecessary amount of air and gas for the load  Thete are three different

MOTOR,

1R STANLEY ELECTRIC CO.N 0 PHASE AL TERNATING
THE STANLEY ELECTRIC CO.s WO B2 L1 ATING

ways of exploding the gas—ist, by an electric spark in the combustion
chamber ; 2nd, by a gas jet in combustion chamber, and 3rd, b{ a tube
heated red-hot, with which the gas comes in contact at tune of explosion

It will be readsiy seen that the heat of the explosions would be likely to
heat the cylinder to o very h gh degree, thereby rendenng lubncation iffi-
cult.  This s remedied by the cylinder being jacketed and the jacket sur
rounded by cold water.  In places where a runming stream may not be had
atank isused. 1lhe water passes through the jacket and returns to the
tank thus keeping up a constant citculativn.  Sunie engines in France.
with one explosinn 10 three revolutions hase ny water gacket  The cybnder
18 supposed 10 be cooled by drawing «n atr wt the second revolution and ex
hausting it and then drawing 10 the air and gas at the third revolution
This necesstates a4 very high speed 1o be steady hut would be all nght for
carnages, avoiding the necessity of cassying a water tank [ hese engines
are now being used on carnages with great success, attuging a speed of
froni 8 to 10 tiles an hour at a very nominal cost . and 1f improvements go
on at the same rate as iatterly, they tbid fawr to prove i strong competitor 10
the horse.

There are six difterent kinds of gases used 1n these engines, viz * Hluoun-
aung gas. gasohne gas. naptha, coal.ol, producer gas and natural gas. ‘T he
Wuminanng gas at one dollar per thousand costs 2 cts. per LiLP per hour,
(Gasohineggas 15 imostly made by passing the gasoline through an atomizer,
the current of air converting 1anto a grs.  There 1s no danger from the
gasohine. A tank 1s placed on the outside of the building, allowing only one
quart inside, the connection beiag hy a very small p pe. thus presenting any
serious explosion 1n case of accident.  Naptha and coal o1l are protecied in
the same manner.  T'he cost of gasoline per 1 111 per hour 1s one cent,
gasoline cosuing 10 cts. per galion  Naptha gas s forme by the ar being
drawn through a tank 1n winch there 1s a tatenal whnch absorbs the naptha,
thus fornung a gas.  The cost per 1 it ¢ per hour 1s 8-10 of a cent., naptha
costing 7 ct~, per gatlon. Lol ol gis 1s formed 1n the same way 4s nap.
tha and gives an 1.1+ 1. per hour at i cost of one cent, coal oil costing 8 cts.
per gal  Producer gas, or gas made from anthracite coal, takes sbout 1%
1bs. of coal per 1.1 ¥ per hour, equalling .35 of a cent—coal costing $6.00
aton The cost of naturl gas where avaulable is nominal,

There is one place in thus city us-ug light that 1 think could make a saving
by introducing & gasohine engine and dynamo  The cost of ight 1s ane cent
per ampere per hour.  They are using three hundred and ﬁ'lz {350} hghts
at one ampere per hour an average of four hours per dav, which equals 1400
amperes,’ at a cost of §14 less 15 per cent discount, equathng §11 9o cents,
Now let us see what saving would be denived trom using a gasohne engiae,
one 1. p. giving 10 hights of 16 C.P. =330 lights requning 335 H.i. —allowing
15 H.». for loss i belt and machinery, equalling go 1.1, T would cost
1 ceat per .k, socts. wn 3 hour, or 32 for every fonr hours., Allowing

*Paper by Mr. Geo, Mackie, read before the members of Hamilten Asoxciation,
No. 3, C.AS.E, ;

30 cts for repxurs, there woulid be a saving of $9 30.  The highteare not gen.
emily on all 1ogethier, but 1 took them in that way for the purpose of the
comprison, to shiow the saving that aught oe attained

| know of anather place where nman poys 35 cts a day fot one 111, us
ing 1t far about 6 hours a day  U'he same service performed by a gasoline
engine would cost apout to c1s. a day  Another place whete they wonhkl
do gomd service 1s i small yachts, saving the room of a taaler and being
more econotnical A small boat here i the tay, developing about 8 n.re,
it drven steadily for 12 houre, would consutie % of a ton or.«oh cual, cost
R $3 00, winle using a gasoline engine the cost would be 8 cta an hour,
equal go cts., and the hoat would have made better speed, owing to the
abeence of displaceinent cateexd by the boiler

U'he reason these engines ite 20 ccononical 15 we receive power only 1n
onc way, that 1« by heat  In the steam engine we transmit this heat to
water. which forms steam, losing, as you all know, 467 heat umits ont of
every I of coal, but ar s cogunes the products of combustinn do their
wotk dhirectly on the prstan, there being o loss through trananpssion  there-
fore. 1 think you will agree with me that now that gas can e produced
from coal at the rite of 13 s per 1 11 1, per hour - wineh can and watl be
nproved upon  the jas emuine has o bodhinat future.  The largest gas
engine so far balt s too 1.7, and one of ity great advantages 1s that there
tano getting up steam i the morang.

We will next take up the compressed sur system, which is extensively adopt
edin Panis whichhasat the present tune a plant with a capacity of ag, 000 1t ¢
In the first place, we must have alarge plant with a large umt of power atd
all the latest appliances, so that the plant wall give the utmost econvimy. built
where cheap water could be had for condenungg putposes, using tnple ex
rinsion eagines and the very best compressers  ‘The next thing 1o decide
is whether the pressure shall be 200 or 500 Ihs, per sq. 0. The <aving of
high over low pressure s small the pipes being much simadler for tngh
pressure thereby making high pressure favorable  uning ceducing vialves at
the powt of cistitbution.  Foos & well known fact chat in the best ar cotin
prvssers we anly get go per cent of the efficiency of the engine used to drve
them, so that to make a profitable power we must in some way regam the
power lost 1n compression  Tlusis done by pasang the wir through hot
water  kept hot by a coal ol lamip or siiall fite  In this way damp, hot
air is made, to which is miven the properties of steam.  The cost of lu':\lmf
the air s only t cent per 1. When (ns heated aic s used expansively, it
gives the expansion curve on indicator dhagrun, just the sime as the steam
engne,  In heating this air we regnin the €o per cent we 1ost in compres.
sion  Deducting g per cont. for friction and other losses we get 95 per cent
at points of dhstbution. 1o selling steam for power, we have no means of
registenng properly the amount of steam used, i man with an automatic en
mne (rying 18 much as a man with a4 shdi vilve engine, and using Irsy
ston. But with the cotipressed air system the amount consumed may be
registered  The air not being heated until just before entening the engine,
a man pays for just what he consmes. 1 think also that compressed ar
would be advantngeous 1 street aulway work 1o electiic tanways there s
o great loss i teanspnssion 10 the wire  besides the danger to Wle and in-
convenience in cases of large fires.  In the winter time there 15 8 great in-
convenience by the trolley wires being coated by ice, which 1s an sulator,
and must be hroken through , and in wet .\r.n{n-r great toss through leak-
age.  fanything happens to stop the power at the station for one nunute
the whole system s patalyzed.  With compressed air each car has its own
motive power. thus shght stoppages at the station would not inconvenience
them.  Electnic cars gise only 45 per cent. of the power applied te them,
whtle compressed air gives from 70 to 8o per cent . thus eflecting quite a
saving.  This s from tests made by Mr, C. E Haupt, C.ELM E - Where
compressed aur s distibuted 10 cousumers, the air is genentlly tecetved into
a large tank i the buldmg.  No damage coulld bhe done by the explosion
of thus tank the e merely escaping with a lossing sound  Fxpeninents
made by some mecliinienl engineers in Pans showed this eftect A weight
was allowed to fall on the tank. so as to rupture 11, with the foregoing eff -2
We thereby make a saving i mnsurance over handhng a steun plant.

In testing the saving, 1f any, by uwing quo 1bs. per sq, tn,, 1t was found
that it took as many cubic fi. of air at 400 Ibs persq m. as at 200 lhs, per
<. in., and the theory advanced was thiat the increased fricton on working
prts overciitie any advantage ganed by very high pressure. Now that
high pressure 1n steam engines 1s becoming unsversal, 1 think a hittle study
in this direction would be profitable,

I will now conclude with the elrctnic motor.  T'he electric motor has been
10 use since 1t was found that a dynamo with condhittons reversed would act
asa motor, and it has kepit on improving until 1t has become a much used
mouve power.  In lurge plants, where a great deal of pawer 14 distnbuted
by long hines of shafung. the elecirie moter shows a great saving hy dniving
dicectly the machunes or the shafting of a single room  The biss i long
fines of shalting  due 1o friction andd shp of helts mutkes only abotit 50 or 60
per cent of the engine powert available white with electne mewnr we get 70
10 75 per cent of the enrine puwer  \Where the dynamo s the acrtual fly
wheel of the engine a ltitle more saving s attamed on account of the shp of
the belt which s cure 1o fullow hy runming from a trge wheel to a small one
necessary to give the generatin the regquired speed In Lrect connected
gener «tors the speed s atta nemd by the Yuge Lameter of the goauature thus
giving it nm speed, and also by the increased number of poles, 1 think 1
a well equipped siation, with direct.connected dynamos giving 70 per cent.
at points of distnhbution, f the distance be not too great, it conld be made a
cheap power  Another wey in which the electne power mav be utihzed 1s
by mrans of transmiesion from a water fall.  But as the greet cost ot
copper conductors i< ane of the chuef sems of such i plant, we wus, first
look at any saving 1o be made in thrs dirrction,  Aswe well know the fngher
potential or pressure we nce. the less the sze of the conductor required, A
Iine carrying a thousand volis wonld cost §8o oo p=r m le, B( rasing the
voltage 10 ten thousand we reduce the cost to $10 00 a mnle,  Mast aptors
are run by direct current, hut no direct current machine can make a voltage
of over 3,200 10 1,500 valts, the 1nsulation of the commutator not heing able
1o stand any higher voltage, $0 that we have to ook {71 a new kind of cur-
rent.  This s found in the aliernating or multiphase currents With these
curr#nts, by means of transformers. we can ruse the curtent tn ary potential
we ke, and lower it agan 1o Any porential tequired at points of distnibution,
but the difficulty with the alternsting cnrrent as th ot the altercanng motors
have to be hrought up to speedd by some other power, belnre they will carry
the Inad.  This difficulty 1s remedimd by the use of the mulnphase current,
which 15 merely a double alternating current. A machine using this current
can be stanted up under full load  Another way in which this difficuliy may
be remedied 1s by having n a central station an alteraating motor, dnving
direct currert dynamos, thus giving du=et curtent to the consumer,  ‘The
commercial success of such a scheme depends upon the first outlay for con.
ductors and plant. and the dividend 1o be denived on such capual,  Edison
is crertited with saying that current conld not be as cheaply sent to Taronto
from Niagar as it could be made on the spot, with the Lest compound en-

nes. .
g In summing up this paper. | think you will agree with me that in‘sorhe
conditions small steam engines have a rival.  We ought thetefore 1o look
around us and observe these powers, for at some time they may fill some of
our necessary requirements,
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IT has been decided that the next meeting of the National
Electric Light Association of the United States shall be held in
Cleveland, Ohio, on the 19th, 20th and 215t of Feb., 1895.

THE Dominion Government has announced that the new
Electric Light Inspection Act will go into operation on the first
of April next.  The Controller of Inland Revenue is purchasing
the necessary electrical testing appliances, and the gas inspectors
whase services it is proposed to milize as inspectors under the
act, will be instructed in their duties durinig the coming winter.

1T is very likely that the recent opening of the Hamilton,
Grimsby and Beamsville Electric Railway, may be of vreater
sinificance than is now 1ccognized in marking the opening of a
new era in the industrial history of Canada.  The Niagara Falls
clectric road has a special function as seiving a tourist route,
and the H. G. & B. road is therefore the first electric 10ad in
Canada of any considerable length which serves a purely local
tratfic.  The question of light railways as feeders to trunk lines,
and as drawing freight and businessto railroad centres, isa very
hive one.  In England the question has lately been the subject
of much discussion, as a means of affording relicf to the agricul-
tural depression fram which the English farmier is suffering, by
cheapening the carriage of his produce from the farm 1o the
large transportation lines. On the continent of Emope large
sums have been spent, provided an interest guarantieed by the
goverament, on light tmlways for the same purpose, notably in
France and ltaly, though on the whole these roads have not
pad interest on the investments. The question of drawing
trade to the lavger towns by passeager tratfic on such railways,
scems to be more particularly a question afiected by the condi-
tions of life prevailing in Canada and the United States. The
H. G. & B. road is designed to serve both passenger and farm
produce traffic, and though the results of this road should not,
and will not, be conclusive in scttling the question, cither one
way or the other, they will give most vatuable information as to
what are the essential conditions to be met by such roads in
orucr that they may be commercally successful.
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1 should be pointed out to those who contemplate beconung,
members of the Canadin Electnical Association, that there s
financially no reason for defernng sending an their apphications
to the Secretary.  The finanaial year begms m June, and those
jowning between now and nest June are not assessed for the cur-
rent year, thein memberstup dues dacing enly from the year be-
ginning with June, 1893, The Ottawa meenuny already promises
to be most successful, and apart from the wterest of the pictar.
esque capital city, Ottawa has more to show the convention i
the commercinl use of electnaity than any other town of s size
on this continent.

THE thirteenth annunal convention of the American Street
Railway Association took place m Adanta, Ga,, on Oct. 17th, 1Sth
and 1gth, and is declred to have been one of the most success-
ful ever held.  Mr. Gianville C. Connmghiun, manager of the
Montreal Steet Rinlway, and Mr. Grfith, manager ot the Hanul.
ton Street Railway, were present. The tormer was elected a mem-
ber of the Excentive Commitiee of the Associion.  The nomi-
natmy committee rcmx)uncndcal that the nest meeting be held
in Montreal, Que. This et with spinted opposien from
a section of the membership who were desirous that the meeting
should take place in Philadelphia.  The question wis submatted
to vote, when by i large majonty the decision was given m favor
of Montreal. Mr. Cunmmgham expressed his pleaswre at the
decision.  He assured the members that there would be no difti-
culty m having supplies brought 1o Montieal for the exhibition
which forms such an interesting feature of the annual meetings
of this Association. The date for the convenuon in Montreal
has been finved for October 15th, We bespeak for the
Amercan Street Ranlway Assocatian a hearty welcome 1o Mon-
treal and the Domanion on the occasion of this their first visit,
and feel assured that while here they will find much that wall prove
nteresting and perhaps instructive from the electrical stand-
point.

1t is announced that the investigation betore the county judge
into the alieged recent attempt at boodhing on the part of some
of the aldermen, in conncction with the Toronto street hghting
centract, will be held in the carly pant of November. \What-
ever may be the outcome of the investianon, the baie fact that
such an accusation should i pnori obtan credence to the ex-
tent that judicial wvestigaton is considered necessary by a ma-
jonty of the aldermen themselves, 15 a commentary upon the
present condiion of snunicipal stitunons 10 Canada, which
should be pondered over by thase who have been inclined 1o
civic ownership of a street hghung plant.  For the credn of
Toronto we hope that the accusation will prove groundless in
this case, but that it should so readily be thought possible 1s
suffictent to make prudent men pause before creasing the in-
dustrial interests comumitted to the care of the mumapahty.
A lighting contract is let once in five, ten or twenty years, but a
lighting plant would require contnual purchases of supplics and
frequent cmployment of men, with continual opportunitics for
jobbery and corruption ; which, bein ena smaller scale in each
instance, would be the more difficult 10 detect, whilst the :n-
stances being more wide-spnecad, the effect would be more de-
moralizing to the commun ty at large, than any one big “*boodic”
confined to a few already corruptindividuals.  With the Lusiness
parallel of ratepayers as sharcholders and aldermen as directors
in the municipal concern, and the directors under suspicion of
sbhusing Their trust for tharr pavate gain, what scasible business
man would vote for ncreasiy the opportunities for the suspect
ed dishoncsty.

THE late convention of the Canadian Elcctrical Association
at Mantreal marked a distinet advance.  The general quality of
the papers 1ead stood higher than at any previous mceting.
Some of them wonld have done credi to the older and larger
associations cstablished 1o the United States and England, and
were warthy of fuller discussion than they actually recewved.  In
this respect the mecting brought out the present need of the As.
sociation, and that s increased membership. Though same of the
papers provoked lively discussion, the good i them was not
threshed out  as thoroughly as would be the case with
a larger membership of all classes, msunng that a sufficient
aumber of speakers familiar with the subject of any onc paper,

maght be present to give a full discussion. 1t 15 much to be
hoped that many new members will beadded to the Association
before the conventivn ta be held at Otawa nent Septemben.
Any objection that the annual dues were too tugh for an associnr-
ton which at present only holds one meeting dunng the year,
wits et by the acuon tiken at Montread, ceducmy the anouat
subscrption of active members to $3.00 and of associte nembesrs
to 32.00 per annum.  To those who have refimned from joining
until the Assocation should have successfully passed the iminal
stage and become an established and representanve bady, it
may now be sid that s both successful and estiblished, and
it bes with those who are not already members to make it
thoroughly representative by jounng . At the cast of time,
labour, and personal inconvemence to many of the members,
the Association has been advanced to that point, that the tone
of its meetings and the character of the papets presented, are in
advance of its size, and wmay fly clum from those who bhave
awaited results, that they fulfil then unphed pledge by swelling
the membenshsp and antendince.  The Association has fully
justitied s formation ; it is doimg good work m establishing
sohdanty of feehing amongst electnical men in Canada, and in
promoting witercourse amongst them. By the efforts of its pre-
sent members it has attuned a good standing, and its further
rapid pregress must depend vpon increased membership.  The
fees are ittle more than nominal an! there is no reason why
every electncal man i Canada should not be i member, and
every reason wity he should for his own personal beacefit, both
directly by attending the meetmgs and rubbing brains with his
fellows, and directly by promoung the growth and increasing
the weight of a representative Canadhan electrical body, which
may speak with the authority to command attention if need be
n matters of common interest.

The Canadian Law Tunes for September in an article on the
law of *nwsances” and “furious driving” as illustiated by recent
deaivions, deals with the probable beating on the noise and
speed of electric street cars. The conclusions are decidedly
adverse to trolley cars as at present operated. 1t 15 to be pre-
sumed that the article 15 a correct statement of the legal aspect
of the case.  But though aymen are not competent to discuss
what the law s, they are entitled to form an opinion of what it
ought 10 be, provided they can give reasons for the faith that is
m them.  The arucle indicates the probable apphcation to elec-
tric street cars of the Law governing the speed of steam railroad
locamotives where they are permitted to use the hughway, and
also that governing ordinary velueles.  But 1t is well to remem-
ber that in the endeavor 10 adapt itself to new conditions law
somrumes requires assistance from the legaslature. Fo ignore
this 15 to violate the wholesome prinaple that the law shouid be
iespected but not worshipped.  Otherwise wood L may some-
times be poor justice.  And underlying the whole treatiment of
the subject trom the pomnt of view of precedent there seems to
lurk a fallacy in the form of an assumption that the electric
street car 1s anntrudes on the lughway  either allowed only on
sufferance, or constituting a tyranay ta be tempered by legal
injuncuons. A steam railroad hich may be allowed to run
fot some distance through the pubhic streets is a real intruder.
But the clectnic car s merely a new form of vehicle using the
streets for the pnimary purpose for which they were ongmnally
cypropnated, and for which they are maintained at the public
cost. Inthatits a vehicle for general use and so of greater
benefit than private conveyances, it may be nghtly jven by
contract cettain privileges over the latter, such as the right of
way : and within the himus of safety to other vehicles and foat
passengers, be perantted to travel 4t a1 lagher rate of speed than
ather vehicles.  The fact that it moves only along the hine of uts
rails, and that its course is therefore perfectly obvious to the
other users of the streets, determines its safe speed at a con-
siderably higher lumit than, far anstance, the crritic butcher’s
cart. As a noise producer the trolley ciars certaniy very
cffecive a mare melodious substitute for the clanging bell
would be welcomed  but 12 1s not inat with the carly moming
icc cart, or with heavy trucking of any kind. 1t 15 to be eapected
that the hest restdences will seck streets that are near but not an
a trolley hne.  In other wards the teadency will be to dnive
resudences off trolley streets and turn them into business streets,
butihis also 1s the tendency where there s much traffic of any kand
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an a street, without 1t being necessanly a good reason for stop-
mng the traffic.  The article in the Canadian Law Times ponts
out that an annoyance to damntiness, fastidiousness or delicacy
does not constitute a legal nuisance, which must be such a
physical annnyance as matenally affects the ordinary comforts
of hfe to people of all ranks, ages and states of health.  The
trolley car must keep its noise within this hima, and it should
have no difficulty in domg so, winlst such a provision as that in
the Toronto Radway Act that the street railway speed shall be
“* deternuned by the City Enpineer and approyved by the Council”
scems to satisfuctonly cover the question of speed, by placing its
control in the hands of thase most affected by 1t and best fitted
to judge what best swit them, namely, the citizens of the town
where the street rathioad operates.

IN the case of the Toronto Street Railway Company v. the
Queen judgyment has been given in the Exchequer Court at
Ottawa, against the plainuff.  The company took suit for $56,-
000, being the amount which they had paid as duty on rails im-
ported in 1891, 1892 and 1893, and which weighed 69 lbs. per
yard. They asked for a refund of this amount. The customs
department had exacted a duty of $6.00 per ton, claiming that
this was the correct re:ding of izemn 88 in the tariff, bearing on
steel mails. The contention of the company was that the rails,
imported by them, should have come under item 173 of the tanff,
wiuch provides that rauls “for use mn railway tracks,” weighing
over 25 lbs. per hineal yard should be adnutted free of duty.
The real question at issue 1s whether the term *raslway 7 includ-
cd tramways. The judgment of Justice Burbidge 1s one of
peculiar interest to all concerned ‘¢ the development of electric
railroads. It is argued that in 1887 the government were en-
deavoring to promote two interects, which somewhat clashed,
namely, the manufacture of iron :and steel, and the building of
lines of railways ; so they put 2 duty on light rails and admitted
the heavy ones free.  They did not wish to promote the huilding
of street ratlways, contended the Court, as that opened up no
new country, and <0 10 the term *railway” they did not intend
to include street rulways.  In the new tariff of 1894, the govern-
ment left no doubt as to their position on this matier, it beiny
expressly stated that steel rauls for tramways and street railways
shall be made dutiable at 30 per ceat., while the free stem n the
tanffieads very plamnly, so as toexclude *rils for use in the
tracks of street rulways or tramways.” In a word, according
to the tanff in existence to-day, a steel raul weighing over 45 lbs.
is free for a steam railway, but is taxed 30 per cent. when un-
ported for a strect railway. \With the development that has
taken place in the building of clectric railways, not only as a
most cfficient method of propulsion in all our larger towns and
aities, but also as a means of connecting varnous Mmunicipalities
throughout the country one with the other, it is difficult 10 un-
derstand the considerations that mflucaced the government in
fixing the tanff on thus tem as they did at the last session of
parhament. 1t 1s worth remembering that out of fully 1,000
street car plants existing in the Un:ted States and Canada, at
least 25 per cent. of these are operated by elecincity.  Orto put
it another way, where in 1891, there were only seven electnc
railways in the United States, it 1s computed that to-day there
ate probably over 300 cities in that country equipped with elec-
tric roads, while progress in this line 1n Canada has been greater
than 1 any other part of the Bntish empire, excepting the
mother country. \Within the short penod of twelve months, the
development in the building of electric roads in Canada has
been very remarkable. We may refer simply by way of sug
gestion and illastration to the lines recently completed, connect-
ing the towns of Galt and Preston, and to the projects under
way umung smpontant sections of country in the vicimity of
Hamilton, Dundas and Guelph, as also the proposition now on
foot to huild an clecine railway between Ottawa and Brockville
In all pants of the Dominion projects of this kind arc being
planned and in many cases put 1nto aperation.  To what extent
clectnicity will, in the future, become a competing element with
steam in the transportation of both passengers and freight along
our great highways need not, perhaps, be discussed at this
moment, but what has already been accomplished in the case of
the Niagara Falls Park & Riner Railway, and what 1s projected
by the Canadan Pacific in certun parnts of Bnush Columbia,
is at least suggestive of large development in this direction, in

the not distant future. A New York electrical journal points
out, in this connertion, that steam railway managers have “in
more than one instance of late had to face the electric road as
a competitor; and we belicve the time is not far distant, when a
serious strugyle for supremacy between the two, at least for
short haul traffic, will be in full progress.” How far also the
rovernment should draw a distinction between the development
of interior sections of the Dominion, and the growth of our
towns and cities is a question that will come irome to capitalists
in all parts of the Dominion. Lines of electric railway are be-
ing built in every direction, and who will say that both city and
country have not been benefited, as o result of this develop-
ment? It 1s quite likely that an appeal will be made tron the
judgment of the Exchequer Court at Ottawa, and this case of the
‘Toronto Street Rulway go*o the Supreme Court.  To this extent,
the case is yet, perhaps, sub judice, but despite the fact, capitalists
will not hesitate to take contention with fustice Burbidge in his
Judgment as already given out from the Court, and see more
clearly than before the unfinrness of the tanff of 1894, as bear-
g on steel rails when used for street r:}ilways and clectric pur-
poses.

THE A.S. M. E. IN CANADA.

Therc is little doubt that thereis a very general regret that
the relatively few cities in Canada cuitable for holding a meet-
ing of the American Society of Mechanical Engincers makes it
unlikely that mectings will often be held there, for a long time
to come, at least.  The recent esperience of the society with
Canadian hospitality and good fellowship is one that will be
long and most pleasantly reinembered. From the moment of
arrival in Montreal to the moment of final departure nothing
that the kindest hospitality could sugpest o1 the most open-
handed generosity provide was neglected or omitted, and no
honor, social or otherwise, was by the Canadians considered too
great to be bestowed upon their visitors.

It 15 to he hoped that the result of this interchange of courte-
sics by influential men will result tn much good to both sides,
Engincering and science recognize no political boundaries, nor
should they : nor is it true, as Senator Frye recently declared,
that ¢ Canadians hate Americans,” a declaration which, though
referred 10 1n some of the addresses of welcome, was contemp
tuously cistnissed as unworthy of notice by sane men.  But if it
were true, and the recent visit to Montreal and O:tawa showed
how Canadians treat those whom they hate, then we are curious
to know how they treat those whom they love.—American Ma-
chinist.

LEGAL.

The Sherbrooke Mutual Fire Insurance Co. brought action
against the Bell Telephone Co.. to recover $1,900 insurance paid
to a tenxnt of the building in which the company’s cxchange
was located at Richmond, Que. The plaintifis claimed that
through negligence on the part of the defendants a cross had
occurted between 2n electric light and telephone wire, which
resulted in setting fire to the building. Mr. Justice Archibald
held the defendants to be liable and gave judgment for the
amount claimed.

PERSONAL.

Mz, Thos. Ahcamn, the well-know electncian, of G wwa, has recently re.
turned, with his family from a visit to Europe.

Mr. Spencer, lately with the Ottawa Electne Railway Co.. has removed
to Altany, N Y., having sccured a position with an electncal company in
that city.

Mz, E. R Mernll, who was for several years instructor in electnaty at
the Toronto Technical Schoo!, has been clected pnnapal of that flourishing
instizution.

Mr D H. Keeley. superintendent of Government Telegraphs. is at pre-
sent in the Mantime Provinces, supervising repairs 1o the cables between
Grand Manan, Campotello and Eastport.

Mr. Duncan Mcbonald, who has been coansctied with the company for
a numler of years, bas been appoinied supeniatendent of the Moatrea!
Street Railway, to succeed Mr. Franklin,

Mz, LB Mackay, supenintendant of conwtruction of the Niagara Falls
Park & River Railroad, was tendered a banquet at the Baluimore House,
Chippewa, and presented with a handsome gold watch by the officers and
cmployees of the company, on the eve of his departure for his home in Moa-
treal,
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THE ONLOOKER.

A RECENT news ttem bears the information that in connection ¢
with a certain proposed eatension of the electric milway system
in Hanulton, an attempt will be made to do away with trolley
wires, and adopt in their stead, as a working conductor, a scc-
tional rail laid between the tracks. ‘The suggestion opens up a
wide subject for discussion.  Though the service from the trolley
system generally in vogue to-day is not in cvery respect satis-
factory, yet electricians have found it a difficult matter to furnish
a substitute that can be made practicable.  The Onlooker, in
course of conversation the other day, mentioned this Hanulton
proposal to Mr. James Milne, clectncian at the main station of
the Incandescent Light Company, Toronto. this judgment is,
that it will be a long time, if ever, before this system of electric
street car propulsion can be made workable.  **There willalways
be the difficulty,” smd Mr. Mine, *of moisture affecung the
clectrical curreat,  \We expenence a difficulty as it s, from the
fact that in a measure the trolley system s underground. The
ttouble would be aggravated were a sectional rail adopted, ot
for that matter any of the proposed conduit systems.”

X X X X

It is natural to expect, with the wondetful growth of clectricity
as a method of street car propulsion, and with the very wide
developments in electrical science in all its different branches,
that earnest and determined efforts should be made to improve
on the much abused trolley. *“The ideal system,” said Mr.
Milne, “is, of course, the storage battery, but it scems a hard
matter to overcome a number of difficulties that beset every
experiment made in that direction.” At the same time the
Onlooker is reminded that there are, at least, a few cases where
the storage system secns to have worked well.  Storage battery
traction has been adopted at Birmingham, Eng., with sufficient
success to show that the storage battery may become an effi-
ctent competitor with other methods of traction.  These, how-
ever, arc exceptional cases, and will hardly prove the rule. There
have been many experiments made with the open slot conduit.
At Buda Pesth, Hungary, such a system has proven a practical
and commercial success for some ume. The Onlooker has been
interested in a paper of some length by Mr. joseph Sachs, and
published in a late issue of Cassier’s Magazine, where the whole
subject of conduit electric 1ailways is discussed at considerable
length. This writer remarks that all of the open slot conduit
metheds embody the slotted trough or conduit running  parallel
and adjacent 1o the tracks with the necessary contact wires sup-
ported inside upon proper insulators. The current is supplied
from a central source and the wire is continuously charged along
its entire length. Mr. Sachs says he is of the firm belief that
an open slot continuous wire conduit can be devised that will be
commerciaily practical and efficientat a cost which will certainly
compare favorably with the cable. The main difficully in con-
duits that have previously been experimented with has rested in
the meagre dimensions and bad location of the contact wires,
and lack of proper drainage facilities and protection of the wires
from moisture.  \With the amount of study that is being given
to this question by many of the best electricians of the country
it is not_unreasonable to expect that Mr. Sachs’s expectations
will yet be realized, just as Mr. Milne has remarked that the
time will come when the storage system will be an actuality.
The Onloaker wnust say, however, that this time yet seems a
good way distant, and especially where climatic conditions are
of the character that we expenence in Canada.

X X X X

The system in which the current is supplied to the car by a
continuous bare condactor laid upon the surface of the street
received the consideration of Edison some time ago and was
patented. It, however, has not come into the realm of practical
everyday operations. Then there is what is known as the mag-
netic service contact rarlway, devised by the latc C. J. Van
Depocele, where the working conductor is compesed of sectional
bars or straps of magnetic metal supported upon the conduit so
as to be flush with the surface of the street, and insulated from
one another. A method somewhat similar to this is that in
which contact boxes are located at intervals along the road.
There has also been made recently an experiment at New
Haven, Chan. In this the switch boxes are located iy a siotted
conduit of rather small dJimensions and are separated from one
another by a distance of several feet. The tops of these boxes
form the contact conductor and are so arranged that they can
be depressed by the current collecting plow projecting through
the slot. More ideal, perhaps, than any of the condunt
methods 1s the induction electric railway, in which all contacts,
whether in a conduit, or on, or above, the surlace of the street are
climinated. A Mr. M. Dewey is working on this induction
system at the present time. 1t will thus be seen that the
Hamulton people, should they experiment on the conduit system,
will not be the only ones who are endeavoring to get somewhere
along that line. That there are difficulties in the way 1s clear
from what has been suggested in these comments.

X X X X

It is perhaps not gencrally known that the Incandescent Light
Company furnish power to the Toronto street railway at from
500 10 630 volts, and this circumstance has caused Mr Milne,
no douby, togive considerable thought to the question of electric
propulsion of street cars. He believes that the time will come

when over-head wires will be so adjusted as to completely
supplant the present trolley methods. A German engincer,
“ugen Langen, of Cologne, has worked out plans for what he
calls a suspension road.  Mr. Langen proposes to carry the two
lines of rail on only one hine of poles by means of brackets, The
floor of the suspended car is to be about 17 feet above the
street surface and the posts therefore would have 1o be about 26
feet high., Electnc motors are to be used for propulsion, the
current bemy supphed through a contact stap carried alony the
girders.  Inthe twan towns of Eberficld Barten, w Germany,
the building of a road of this kind is bewny seriously considered.

X X X X

lu the case of the suit brought by Mrs. Agnes Hartford,
in this city, against the Bell Telephone Company, the Toronto
Electric Light Company, and the Holmes Protection Company
for $23,000 dumages on account of injury sustained by the falling
of a hive wire 1n Kinyg street west some time ago, the Onlooker
has noticed that the methods of insulating and hanping wires in
use here have been severety criticised by Mr. Fred. J. Cross, of
New York, an electrician of Cooper’s lnsutute, who appears to
have been brought on as an expert witness for the plaintiff.  Mr.
Cross ventured the opinion in the witness box that the insulation
here 1s by no means of aligh giade, and that in New York,
were no better methods adapted, 1t would be difficalt to obtain
msurance from any insurance company. The Onlooker asked
the opinion ot a local clectrician on this question, and he ad-
mitted that there was room for improvement in our mecthods of
insulating.  * We are sometimes,” he smid, * too carcless in the
work of outside construction. But why an electrician has been
brought all the way from New York to give evidence in 4 case
of this kind 1 do not know. We have many capable men in
Canada who could have spoken with just as much knowledpe
and authority on this matter.  The hest wsulating work that [
know of in Canada isto be found in Montreal in connection
with the work done by the Rayal Electric Light Company.” In
Alrs. Hartford’s case a non-suit has been entered for the Bell
Telephone Ca.  Damages have not yet been fixed against the
other two defendants, but will probably 1epresent about $8,000.

BOILER COMPOUNDS.
AT a recent meeting of Hamilton Assaciation No. 2, C. A.
S. E, a paper was read by Mr. McKimley on “Boiler Com-
pounds,” as follows :

IN consudening the value of boiler compounds two things should always
be known, first, the nature of the scale ; second. the chemical and solvent
action of the mixture on that scale  The scale cn the botles represents the
msoluble part of the total sohid of the water used with the suspended nnner-
al and vegetable matter.  As these insoluble salts differ bothin c’nalny and
quantity in various waters so tnust the quantity and amount of the scale
formed vary. Insome districts the amount of msoluble solds in a water
will be represented by from 2 to § grams per gallon. othess from 20 to 25
and even higher, thus showing that st s unprofitable to use the sameamount
of boiler compounds 1nail localities. It may be supposed that <cale is
formed only by precipuation from the cvaporation of the water to such an
extent that all the total solils are thrown out of solution, but the preaipitate
begins to form long tefore this.  When a solution contamning the insoluble
salts of ime, carbonate hydrate and a sulphate 1< rmrsed to the boiling point,
approximately half of the <alts ure preciptated without any evaporation,
because the lime salts are much less solable 1n boihing thanin cold water.
Hydrate lime solublein cold water, 750 pans hot, t 6350 parts ; sulphate
lime soluble 10 cold water, 300 parts hot, 0o paris ; carhonate linie soluble
in cold water, 23.000 parts hot. Jo,000 parts.  Fhere is no douby that most
of the scale 1s formed duting the night when the water 15 10 a quiet state, as
it then has a better chance to become firmiy attached 10 the tlues and sides
of the Loiler  The chemical nawire of the scale for the Hamalton distnict
may be represented by. Carbonate of lime, 65 per cent., carbonate of
magnesia, 20 per cent.; sind, 3 per cent.; sulphate of hme, 4 per cent.;
oxide iron and alumina, 2 per cent. ; Invisture, 6 pes cent., total, 100,

1n a boiter ur senes of boilers using. say, 1.000 gallons of waler per day the
deposit would be for the Hamilton distnict 9,000 grains of one pound, or in one
week, sic pounds. There can be no douln that in blowing off most of thus s
removed, but thelayer in immediatecontact with the metal 1s not disturhed.
In a boiler with thick hatd scale the cheapest way to remove it 18 with a chisel
orinstrument for the purpose. then follow with a pood compound.  Inaclean
hoiler a good compound should prevent the preapitate from setthng into a
hard state and preventit from growing. Itmust be remembered that stas casier
to prevent a preaipitate than to dissolve one when formied, and aleo ina
hard slate-like scale only the surface is acted upon, whide the precipitate is
suspended, it is subjected to the full action of the solvent. A boiler com.
pound may have a three-fold action, 2 shight chenucal, o solvent and a me-
chamical acion.  This stight chemical acuon may chaage some of the salts
and thereby retand the formation of the scale ; hut in the majonity of cases the
solvent and mechanical actionare the twoimportant faciors,  Thebest solvents
are caustic soda, chlonde, ammonia, hyposulphite soda, chloride soda and
sulphate ofammonia, The best mechanical agents are bark extracts,. molasses
and glycenne,  In all probatnlity the most effectuai work of a compound is
to keep the apitate from sctiling hard.  Supposc you have a week's
preapitate. of seven peunde, in the boiler. and you have used through the
week four gallons of a compound, carrying cight pounds of caustic soda,
chlonde soda, ctc.  These salts baving a strong affinity for water, keep the
preapitate soft, so 1t is readily detached when blowing of,  If the precipitate
consists of clay and sand, witha small percentage of hme. salts, hark extracts
and molasses are the most satisfactory things 1o use.  When the water con
tans carbonate of lime I would not advse using crtbonate of ammonia or
soda in the compound, as carbonate of lime ¢ very insoluble in water can.
ta.ning alkal carbonates, the <olubility being about onc 1n 6¢.000 pans.

1 submit the following formulas for compounds  No, 1—Caustic soda,
30 pounds; (salt) chlonde soda, 30 pounds, aak lark extract § pounds,
water, 15 gallon.  Use 2 gallon« twice a week.

No.2—Chloride ammonia, 10 pounds: moirsscs, SO pounds ; water, 10
galloas.  Use 2 gallons twice a week,

in the discusuion that foliowed Mr, McKinley <a.d that he thought there
was no compoution with which a boiler could be painted to prevent scale
adhering : also that sal soda (washing 10¢a) helped rather than prevented
scale,
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ELEGTRIC RARILWARY DEPARTMENT.

THE NEW ELECTRIC STREET RAILWAY AT
ST. JOHN. N, B.

Tur ey of St Joha has an entuely new system of electric
street ralwav. L he work from start to imsh was carned on
under the direction of most competent overseers and 1s thotough
m every respeet. There s not a better track i Amenca, the
cars are finished comfortably and almost elegantly ; new eng mes,
bolers and genetators have been placed i the power stition
the car sheds and
offices of the company
s have been  enlarged
and evtensive repars
mide on each. ‘The
company has a thor-
oughly rehable and
competent staff of con-
ductors andmotormen.
1t will thus be seen
that St John s abreast
of the tunes i possess-
ing a first class electric
radway.

The first electric
sirect railway in the
oty was opened up in
the spring of 1893, and
took the place of the
old hmse-cars which
had been m usc four
or five years prior 1o
that date. ‘The com-
pany that owned and
opcrated the road at
this time was known as the Consolidated Electric Co. It had
its power station on Unian stree! and did a large share of the
aty hghting,  The company afterwatd became involved finan-
aally, and luast Apni the rulway was put up at auction and sold
for $9o,000 10 a company compascd of the following named
gentdemen : Sit Wi, C. Van Home, James Rass, H. P. Tim-
merman, H. H. Mclgan and Col. J. ]. Tucker, directors; Sir
W, C. Van Hore, President : James Ross, Vice-president ;
F. W. Warren, Secre-

The old over head system was taken down and replaced by a
better and more tecent one.  The wire is copper about 3¢ inch
i daameter carned on a span wite reaching from pole to pole
actoss the street, having all the necessary frogs, insulators, etc.
The cars, which were built expressly for the St. John Railway
Cuo. by the Ottawa Car Co,, of Ottawa, have excited the admira-
tion of all who have seen them.  They are 24 feet in length and
are provided with a vestibule at each end so that the driver and
conductor  will  be
caompletely protected
from the weather, | e . ’
The intetior finish
of the car is of
mahogany, uphol-
stered m Eaghlish
Wilton, with bevelled
plate gliss unrrors,
birds eyve vencered
celding, polished
brass tnmnungs and
automatic  Pullman
car curtains.  Each
car has o coal stove
of the new Gurney
style  which rests
upon the seat in the
centre at one side of
thecar. The register
of the faresis oper-
ated, not by means
of a cord, as in
the old cars, but
by mcans of an iron
rod te which short levers are attached.  Each caris provided
with a clock, and the whole aspect of them is most cheerful and
comfortable. The new cars will not require to be turned, so that
neither Y's nor turntables will be necessary, for the motor men
can operate them from cither end, both ends being alike. This
anangeinent will save much time and will be a great conveni-
ence in every way. The new cars willbe provided with life saving
fenders. T'he car bodies rest upon solid iron trucks and have

powerful springs, and

Cuitas. D. Joxes, Superintendent,

tary-treasurer.

The road had prac-
tcally fallen nto de-
cay. The first thing
theicfore on the parnt
of the new company,
was to order new and
sudgable rails from
England. This done,
they immediately be-
gan  operavons  and
cemployed steadily be-
tween 330 and 500
men. Weork was com-
1icnced on the streete
which had not been
before covered by the
radwayv, butwhich were
to form portions of the
new encut whaich the
company proposed to
make for the better
accommadation of the
cizens.  Grouasd was
broken on the second
ot third day after the
arnval of the rials at
the carner of Crown
street and King strect
cast.  The men were
diaded up o that the work was gomg on ail over the ey at
the same t'ne The work progressed at the rate of from 330 to
300 feet per day on cach track.

The “T7 ral was adopted instead of the old flat rmil. The
1l now in use s 61 anches deen. 1t s placed on heavy cedar
ties ot sleepens tinmly bedded in ballast.  The rauls are bolted
tagether Iy mcans o? ~ix bolts having 2 tish plate on cach sude,
thus making a true and sabstantial job.  The special work, that
1, the mtenedtion, was made by the Canada Switch Co., of
Montreal  Thes wark was made from diagrams showmg only
the angles of the streets.  The 1auls were bevelled and slotted in
the shops and shupped strasght to the streets where they were
it together for the fint e, <howing at a glance the great
cate and accutacy with which the nals were handled in the
shops  The sticets that are double tracked are Prince Wilham
street as far s Indantown whaef, where the niver boats dis-
charge, and Rrussels street. The remainder of the streets have
stnple tracks.

POWER STATION.

running on a perfect
road bed they will be
entirely free from all
jolting and jarring
which have made the
other cars so uncom-
fortable. It may be
said of these cars that
they arc equal in
appearance and
equipment to any
cars on any street
railway in the United
States or Canada.
They are handsome-
ly lettered and the
circuits to which they
belong are shawn by
letter boards on their
sides and in front.

The power station
which 1s situated on
Union street is used
for lighting the town
as well as to supply
power for the railway.
The railway engine
which was built in
Auburn, N. Y, is
expressly  designed
for strect rulway work, and capable of withstanding the sudden
vanauons of load incidental to the work. Belted to this enuine
arc two Westunghouse railway generators of 230 howse pover
each.

As a result of additional plant in the engine room, the com-
pany has had to inceease its hoiler capacity, but owing to the
very contracted space, it has had to build two additional storics.
QOn the ground floor 1s the boiler, and above it the fan and econo-
muer.  Three bolers of the locomotive type have been added,
and they arc eapecied to do good work as they are very fast
steamers and a class of boiler adapted to a station where sudden
changes of load cause great fluctuations in demand for steam.
The intention s to run the station on the induced draft principle,
the first of the kind 1n the mantime provinces if not in Canada.
It does away with a brnek chimney altogether.  The fan which
1s used was made in Boston and 1s capable of handling the gas
from a 1200 h. p. boiler.  The machine has been placed on the
first story above the boiler.  The gas will be drawn through a

L4
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Green economizer of 320 pipes.  On the top of the cconomizer
is an arrangement of gearing for scraping the soot off the pipes.
The soot falls into a pit below. ‘The water which enters the
economizer at 2 100 is heated 10 250" before going into the
boilers,

The car sheds, situated at Indiantown, are two in mumber, 130
feet by 65 ft. wide, and 132 by 62 ft.  One of thena s fitted up for
stonag cars at mght.  In this shed is a washing and drying de-
department where the cars will be cleaned after their day's 1un
The other shed is fitted ap as & repair shop. A boiler will be
placed i one of these buildings for heating purposes.  As hinted
1 a foregoing paragraph the old 1ailway in no sense served the

Clant K0

~tenes

needs of the people of St. John, but the road that has just been
placed 1 operation will serve the city so thoroughly that no
house will be more than a block away from the line.  “There are
twelve or fifteen new cars, then a number of the old clectric cars
were repured and made nearly as good as new.  All these have
been pliced on the track and bave been arranged o give a six
minute service.

A number of St. John capitalists are laying out a park around
Lily Lake, a beauuful sheet of water only a few moments walk
from the city. \When the park is completed, the 1. John railway
Co. has promised to extend its track 1o the lake.  With a car
running to this lake every few minutes it would be onc of the
most popular resorts in the vicinity of the city. Thenit is
intended to extend their line to Fairville, a pretty little suburb a
mile out of the city. There s also strong talk of running the
cars to Rothesay, nine miles out of town, on the line of the 1. C.
R. Many prominent business men live at Rothesay during the
summer. .

The superintendent of the road is Chas. 1). Jones, and the
electrician, A. R. Bliss, whose photos appear in connection with
this article.

SPARKS.

The Ottawa Electric Street Railway Co . have been petitioned to extend
their Bank street line 10 the village of Billing’s Rridge.

Collingwood capitalists are said 10 be considering the question of forming
a company to build an electric street rulway in that town.

Messrs. C. E. Harns, superatendent, and Briggs. chief clectrician of the
Nova Scotia ‘Teicphone Co.. recently selected a ronre for a metalhic cireut
line between ‘Truro and New Glasgow.,

The surt brought by the Edison Electric Light Company against Westing-
house, Church, Kerr & Company, for infingement of the feeder and mam
patent. has been decitded in favor of the defendant by Judge Acheson, of the
United States Circuit Court of Appeals, at Philadelplua.

Mr, P. R, Randallis at the head of a company wiich propose to con-
struct an elecuie raiwnay in Port Hope, and 1o extend the same to Rice
1.ake, there making connection with & line of steamers making four tops a4
day to Peteiboro’.  The company propose also, to build « branch line to
Cobourg.

Amenican capitahists are said to be negotauing for a charter for an elocs
e street ratlway, at »rockwille, Ont,  Mr., W. H. Comistock, a well-known
citizen, holds a charter for a horse railway : but 1s sud to be willing to dis-
pose of 1t at a nomnnal figure, 10 order to induce the consiruction of an
electric raad.  The promoters of the new enterprise ask a wenty yzars’
franchise, exemption from taxation, and the privilege of operatng thesr cars
every day in the wenk.

The Quebee City & Distriet Railway Co., is seeking a charter from the
Quebee Legislature to construct and operte electric radways i the city of
Quebee and adjoiming counties.  The pronioters of the company aic
Hon. L. P. Peletier, advocate, of Quebec, M.P.P.; Hon. Phillippe
Landry. of Villa Mastai, senator: J. J. T. Fremont, advocate, M.P., P, B,
Eumouln, banker; Hernard Leonard. painter; John T. Gregory and
Earnest Pacaud, the five latier of the ety of Quebee,

The syndicate which proposes to constructan elecine rulway from Hamil.
to Guelph, is reported 10 have purchased the Nugara Central Ratway,
which operates between St Cathanines and Niagam Falls,  ltis saxl 1o be
the intention of the purchasers 1o extead e road to Hannlton. and there
make codnection with thetr proposed rachal electric ines, At a mecting re-
cently hrld at Waterdown, of thosc interestad in the Waterdown and Guelph
Elcctric Railway, 1t was stated that a  Boston syndicate are preparcd to un.
dertake the construction of the road, and that the only question now to be
decided 1, what route the line should take out of Hamiiton It s <id to
be the intention cf the promoters to build the road with rails of sufficient
weight to carry a {raght train of tnenty-five cars,  Sir W, P, lowland
made the statement that the syndicate represented a capnal of $30,000,000.
A committee was appo.ated to negotiste a bams of agreement with the
company, and to report to a futuie mecting of the ratepayers,

OPENING OF THE HAMILTON, GRIMSBY AND BEAMS-
VILLE ELECTRIC RAILWAY.

Tur Hanulton, Grunsby and Beawmsville Electric Rabway,
frequent mention of which has been miade i the EirEcirican,
N ews during the periad of its construcuon, was formally opened
for traffic on the 17th of October. A large number of nnated
guests partiapated in the opemng ceremonies. The compiny
and invited guests embarked at the Hamilton end of the hine at
two o'clack pan, and were conveyed o Graushy, stapping en
route at Stoney Creek to wspect the poser stauan and its equip
ment. At Grinsby o tempting uncheon was enjoyed, followmy
which came & nwmber of speeches in which well deserved praise
was bestowed upon the enterprise of the company and the
crecitable manner i whach they have carned out their under
taking., Al were dehghted wath the beaaty of the scenery
through winch the hne passes.  We present portrans of Mr.
F. F. Handy, under whose superintendence the road was con.
structed, and My, Clyde K. Gicen, who has been appointed to
succeed i as electrician for the Company. It should be men.
toned that Mr. Handy s about to make o visit 1o Europe,
Mr. Green s a young man, who, after finislung a college conrse,
aceepted a position with the Edison Co, .t Peterbote’, He con
tinued with the Canadian General Electric Co. after the amalga
mition of the Edison and Thomson- Houston interests,  On the
openmy of the Toronto Street Railway he transferred his ser
vices to them, and was i their employ until last September,

Ih

TR )

F. E. Haxoy, Supenntendent of Constraction

when he received the appointinent te his present position.  The
following paruculars of the voad, with the electrical supervision
of which he has been entrusted, will doubtless prove inter-
esting :—

POWER HOUSE.

The building is a substanuial brick and stone structure, 40893
fect in suze, and standing back from the mam street just east of
the bridge at Stoney Creek.  The botler 1oom, which 1s jovgo
feet, contains two 200 h. p. tububer botlers, with room for a third.
The flues of these baslers are so constructed as to utilize all the
heat possible from the coal consumed, and are bricked over,
allowing room for the smoke after leaving the tubes o pass
between the shell and brickwork back to the chunney tlue. My,
McFarlane, enpineer of the thamihian Water Works, by request
of the Company, put in the steam plant. The first thing that meets
the cye on comitg to the engine room is the switchboard, which
for the size of the pling, cannot be beaten i Americi. 1t has o
full sct of instruments for each generator, all mounted on marble
stabs, and these placed on another large marble board 718 fect
 size.  The arrangement of this switchboird retlects credit on
the electnaan.  Raght here the hoe s divided and sepasate bus
bars are put in for east and west.  The following tostruments
adorn the switchhoard . Two 3-jaw switches, four wtomatic
circuit breakers (two of these for feeders instead of the old-tune
fusc', two generator ammeters and one man hine anuneter; two
voltmeters rone poitable:, 1wo single jaw ssatches for feeders
and trollev, two pencratar hghtmng arresters, and tnwo Wurte
arresters.  The whole of these instruments were supphicd by
Messts. Abearn & Soper, of Onawa.

Two Westinchouse geaceatars, capacity 150 h p. 223 unp
mulupolar, supply the curtent, being belied to two 130 b p.
Corhss condensing cngines, supplied by Messes John loghs &
Son, Taronta. One of these units 18 cnough for the traffic dur
g mne months of the year, bt on  account of the heavy
Grnmsby Park business duning the remaiming three menths,
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Luly, August and September, both engines and generators will ,
ave to be in operation, :

Water for condensing is found in a pond 15 feet deep and Go
x120 feet in size, situated some 20 feet west of the power house.
Two car wheels are grounded in the pond and connected to
minus bus bars and station arresters. The leads, trolley feed
and tracks are strung over rafters in the building and through
a petforated block of sione in front of the building. then branch
of? cast and west along the line. A substantial brick chimney,
100 fect high, towers up at the rear of the building.

CAR DBARN.

‘Ihis building is of brick, sox130 ft. Being situated at Grims.
by, it allows for an carly car Jeaving the barn to bring passengers
and milk to Hamilton by 6:30 aun., insuring 1 much quicker
delivery to the city than the present mode. There are thiee
tracks in the bam, anc with a pit nearly the entire length for
cleaming and repairs to motors. At the west end of the building
is a large store room and machine shop 15x40 ft., where a motor
will be installed to operate lathe, drill, etc.

C.ARS.,

Eleven cars constitute the first equipment of rolling stock.
‘They comprise ﬁ_vc_ trolley cars, four 32 ft. and one 28 ft. bodies,
with double McGuire trucks, and onc single McGuire truck—all

i
CrLype K. GrEERN, Electrician,

having Westinghouse motors of the latest design (30h.p.) Con-
trollers arc the new scries multiple type. There are four
freight cars and two very fine open cars, probably the longest
in Canada.  All the cars were built by the Ottawa Car Co.

THE LINE
15 10 miles long, with six tumouts or switches, and several
stubs Liind sidings for the freight cars. The trolley wire is No.
o B. & S., with 14 miles of cooo feeder. A metallic retumn of
No. 10 copper, telephone system, is also installed. Al bells
and clips, strain holder insulators, etc,, were made by Ahearn &
Soper. The brackets, made in Hamilton, are on the iron pipe
principle, screwed into % inch boiler plate, which is bolted to
the pole.  The poles are 28 feet long, and aill well tamped into
sia feet of ground. One feature of this line is the pumber of
slight curves, nccessitating a large number of stubs and guy
poles.
THE TRACKS.

are of the above length at present, but arrangements aie in pro-
gress 10 run them to Grims f Park and Beamsvillein the spring,
which will make the entize finc 28 miles, Rails are mostly of
the pattern weighing 30 lbs. to the yard, but in the centre
of Staney Creek and in  Hamilton city limits, 86 1b. girder mails
were called for.  These mils are bonded with No. o copper, and
cross bonded every fifth rail with same size copper.  The ferrule
cap style of bonding has been exclusively employed.

Messes. Win, Stewart & Son, architects, of Hamilton, design-
od the buildinus : Messrs. Myles, the Civil Engineering ; the
whole of the clectrical equipment of the road being in the hands
of Mr. F. E. Handy, Electrical Engincer, late of the Vancouver,
B. C,, Westminster and Vancouver Tramway.

Trouble is very often eaperienced with Corliss valves pound-
ing by the breakage of the sprngs that hold the valve to its seat,
says the Boston Jouraal of Commeice. When this occurs a
clicking noisc is heard that is very disagrecable to the engineer
who wants cvervthing 1o run quietly. An engincer who was
troubled with these springs breaking was induced 10 change the
character of the spring. Instead of using brass spring wire,
similar to that found in the engine, he tried a steel piano wire of
rood_quatity, and to prevent rusting bad it nickled when it was
cut to the nght size.  The spring was cut longer than needed,
and put into a vice and compressed coil to coil to give it all the
set it would ever have.  The spnngs have given no trouble since.

SPARKS.

The increasing use of bicycles is said 1o be making serions inroads on the
receipts of clectric street raflways in Montreal, Toronto and other cities.

The Montreal Street Ralway Co. show a surplus for the year ending
September 3oth last, of {) .354.46. A half-yeatly dividend of four per cent,
has been declared, payable on the 8th inst.

‘The Galt and Preston electric milwa{ has ved so successful that
application is to be made 1o the legislature for authonty to increase
the capital stock of the company from $50,000 to $100,000, the object
being toextend the road to Hespeler, The company is said to be now
waking a profit of about $50 per day.

Anoffer is said 10 have tieen made to the Winnipeg City Council by
rfominem officials of the T'oronto and Montreal Street Railway Companies

or the erection of extensive gas works in return for certain concessions.
The extension of the Winnipeg street milway system to Armsirong Point, a
residential suburb, is also <aid to be under consideration,

Ottawa and Rrockville capitalists are said to have decided upon the con-
struction of an clectric railway to connect these cities. It is said that the
head%u:lrlem of the company will be in Ottawa. and that water power from
the Chaudiere and Rideau river will be employed for the operation of the
road to a point twenty.five miles from Brockville, and that for the balance
of the distance, steam power will be used.

It is reported that the Toronto & Scarboro Electric Railway Co. have
transferred the control of their rosd to the Toronto Street Railway Co.,
nc.ccpllnﬁlns payment shares in the latter company, The Scarboro road is
said to have come short of paying expenses. Should the transfer take
place 1t is said to be the intention of the Toronto Railway Co. to complete
the line to Victoria Park and carry passengers to the park at single fare.

A charter has been granted to the Packard Electric Co, Ltd., with a
capital of $300,000. The following isa list of the incorporators: W. D,
Packard, J. W. Packard, Jno. H. Howry, H. K. Howry, Chas, C, Paige,
A. Mackenzie and Chas, L. D. Sims. It is theintention of the company t
go into the manufacture of clectrical apparatus and machinery, as well as
mcal::dscem lamps. They have not yet decided upon a location for their
works.

From the annual report of the Commissioners of Queen Victoria Park,
Niagara Falls, for the year 1893, itis learned that the number of people
who entered the park during Sm year, was §43.924 as compared with
333.1;)5 in 1892. The great increase 18 attributed to the Niagam Falls Park
and River Railway which carried in seven months of xsgﬁiovcr 400,000
passengers.  1tis somewhat peculiar that the carriage tra
creased since the electric road went into operation.

The City Council of Hull, Que., has granted a charter to alocal company
represented by Mr. Theo. Viau for the construction of an electric railway
and for the supply of electriclight. The charter, which is an ex.lusive one,
is for thirty years. The plant, buildings and tevenue cf the company is to
be exempt from (axation for the penod of fifteen years. The company is
bound to commence the building of the railway in the city of Hull, and radi-
ating to Tronsides, Aylmer and Gatineau Doint. within three years: and it
is understood that a regular service will be provided seven days in the week.

Four years ago the right to build and operate an clectric railway in
Ottawa was going a-hegging. There were few who were daring enough to
believe that it was an enterprise that gavea reasonable expectation of profit.
able investment.  The result, however, 18 that 1t has paid a handsome
dividend from the start, but not greater than the enterprising gentlemen
who made the venture are faitly entitled to. ‘The road is controlled by the
firm of expert electricians, Messrs. Ahearn & Soper, who built and equipped
it. and it is recognized wherever electric railways are mentioned as a model
ofits kind. It was the pioncer clectric railway of any mention in Canada,
and its management were the first to demonstrate the practicability of giving
an uninterrupted service throughout the winter season. Since in the remole
past, the building of the Rideau locks, there have been two distinct eras in
the progress of Ottawa: one its selection for the seat of government, the
other the construction of the electric railway..—Montreal Hetald.

¢ has also in-

MOONLIGHT SCHEDULE FOR NOVEMBER.

Da . . .
M oz&f. Light. Extinguish. gg;"(;f
H.M. H.M.

To..... P. M. 6.10 AM. 5.5 11.40

2...... n 730 w  5.50 10.40

Zeeeenn n 820 w  35.50 9.30

. R " Q40 1" 6.00 8.20

Seecene w 10.30 w 6.00 7.30

6...... n 11.40 w600 6.20

Teoooeoel teveenennn u 6.00 }

8 ..... AM 10O | .......... 5.00

[+ T w140 w 6.00 3.20
10...... n  2.10 " 6.00 3.50
..., w310 w 600 2.50
2., w  4.00 w 6.00 2.00
L SO No light. No light. oo
KON No light. No light. cees
15...... No light. No light. ceen
16...... P.M. 5.20 P. M. 8.50 3.30
1700 " 5.20 ” 9.50 $4.30
18. ..., w  5.20 v 1110 5.50
19...... w  35.20 A.M. 1210 6.50
20 ..... " 5.20 " 1.10 7.50
20...... w §.20 w 210 8.50
2. 000 " 5.20 " 3.20 10.00
23 vee " §.20 " 4.30 1110
X PO 520 v 340 12.20
25 ... » 310 n 6o 13.00
26. . v 510 n 6.10 13.00
2700 n  5.10 w 6.0 13.00
28...... w 5.0 w 620 13.10
29...... v  3.10 w 0220 13.10
30. ... w 6.30 w  6.20 11.50

Total, 220.00

I
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CanaDIAN (JENERAL ELECTRIC (B0.

(LIMITED)

HERAD OFFIOCHE
65 TO 7! FRONT STREET WEST
TORONTO, ONT.

S

TR TSI USIO IS IS IS

BRANG{{ OFPICES

1802 Notre Dame St., Montreal; 60 Main St., Winnipeg ; 138 Hollis St., Halifax; Grauville St., Vancouver.

PSSP S S

(5 SN A

ToronTto, Oct. 26th, 1894.
DEear Sirs i —

~W—J
RV AERNTASRATA

Having by the removal of our Lamp Manu-

facturing business to Peterloro’, consolidated this Department

ASTOTIN

with our other manufacturing interests, we have been able to

—,
NN

materially reduce the cost of production and at the same time

improve the quality of our lamps, which are now the best on
the market,

N

We have decided to give our customers the full bencfit

of this reduction, and will therefore from this date supply our

TN

Incanpescent LLamps in not less than barrel lots at the fol-

lowing prices, viz.:

16 c. p. Lamps, 256 Cents each net
24 66 30 €6 (19
32 '{3 35 13 1

Five Cents per Lamp extra when ordered in less than 100 lots.

With many thanks for past favors,

Yours very truly,

THE CANADIAN GENERAL ELEGTRIG GO.

LIM\TED.
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SPARKS.

‘The demand for mica has lately increased to such an extent that Cana-
dian mca propetties are changing hands at high figures.

‘The Petrolea Laght, Heat & Power Co.. has been incorporated with
capital stock of $25.000, and the London Electric Co., with a capital stock
of $250,000,

Me. Grffith, manager of the Hamilton Street Railway, who has just re.
turacd from the steeet milway convention at Atlanta, Ga.. states that he saw
nothing tn the hne of strect raslway fenders at the exhibition there, which
was cqual to those in use in ‘Torouio,

Application for incorpomtion s being made by the Cential “Telephone
Co ., of Bradgewater, N. S ‘T'hie object ic 10 construct a telephone line be-
tween Bridgewnter and  adgjacent towns.  Mr. Nelson . Freeman, of New
Germany, is once of the promoters of the company.

The Ottawa Electric Light Co., which embrices the Standand Electric
Co., and the Chaudiere Electric Co., owns four water power houses and one
steam power house,  The steam plant 1s seldom used,  The dynamos in
these severul power siations hive a combined capacity of 35,000 incane.
descent lights, and goo are lights,

$100,000 has been votedpy the citizensof Vancouver, B, C,, for the purchase
of a mumcipat ighting plant.  ‘The Victonia Colonist, makes the following
significant commient - * On the prinaiple that * nusery loves company,’ we
shiould feel rather pletsed that the corporation of Vancouver have obtatned
authonty from the ritepayes to do the highting of their city.”

Mz, Frederick W, Mount, clectincian with the St, John, N. B., Gas Light
Co., cotumittest stiicude, by shooting himself through the heart with a revol-
ver, on the 5th of October.  Deceased was forty years of age, and i native
of Montreal.  Despondency, induced by some difficulty with machinery,
is believed to have been the cause of tbe unfortunate occurrence.

Messrs. R, & W, Conroy, of Deschene Mills, Que., have had installed at
their nulls, an electiic plant, by means of which power 15 to te transuutted
for cutting corn and other farmy purposes, to their [inn Luldings a mile
distint.  Ther creamery plant is also to be operated by electnety, andos
said to he the first plant of this description to be operated tn tihs manner.
‘The Messts, Conroy control a water power of about 10.000 13, 1%

Following the voung down of a by.law by the citizens of Summerside,
. I 1., to purchase a municipal lighting plant, aas come the tormation of
the Summerside Electric Light, Heat & Power Co., Lamited, with a capital
stock of §10,.000.  ‘The company has ordered from the Canadian Geneml
Electnc Co., the necessaty plant for 1,000 lights, and cxpects to have them
in uperation about the t5th of December.  The officers of the compxany are
as follows: T, B. Grady, preswdent ; R, T. Holman, Neil McQuarne, Ncil
McKelvie, Neil Mcleod, Leonard Nevin, H, \V, R Stewurt,

Mr. George Johnson, Dominior. Statiitician, in a repoct on the subject of
lighting in Canada, states:  Electsicity has been given a commanding posi-
tion, and though gas works have increased from 36in 1881 10 49 i 1891 and
theit continued value to the wage-carner is scen in the fact that 1,164 hards
were employed in 1891 against 1,062 in 1881, yet against the two employed
returned in 1881 as connected with electnicity there were 1,190 wage eatners
in 1891.  Electricity as a motive power has been adopted by thirty com-

anises, having 356 miles of milway thus operated.  This developnient has
its influcnce upon other industnes, such as street car building, and any .
dustries in conncction with iron and steel, cte.

The Bell Telephone Co

OF CANADA, LTD.
MONTREAL

MANUFACTUNXES AND HAR POR S \LX XVRRY DESCREFTION OF

TELEPHONIC 57<. ELECTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

Will furuish tenders {or supplying Warehouses, Public Buildings, Hotels,
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND.
O1HER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
......... BUTITONS, ETC. . .. .. . ...
Will also furnish tepders 10 Cities, Towns and Villages for FIKE ALARM
AND POLICK PATROL SYSTEMS.
Catalogues will &¢ furnished on application.

SALES DEPARTMENT

MONTREAL:
Bell Telephone Building,
367 Aqueduct Street,

TORONTO-
Bell ‘Telephone Building,
37 Temperance Street.

HAMILTON:

Bell Telephone Building,
Hughson Street.

orrawa ;

Hell Telephone Building,
Queen Strect.
QUEBEC:

Bell Telephone Building,
St John and Pulace Streets.
WINNIPEG :

Fotrest Block, Main Street.

—'——;
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LAMPS..

B0 You EVER USE INCANDESCENT LAwPS?

If s0, do you know what a good
Lamp is?  We can give you
Lamps at all prices, and have
the best Lamp made in the
world; namely : the genuine
“EDISWAN." in any candle
power, from one to two thou-
sand ;"to fit any base.  Don't
buy lamps until you get our
quotations.

Prosted Lamps - Colored Lamps - Mogul Lamps

«te

SEND US THAT RUSH ORDER.

JOKAN FORMAN

650 Craig Street, - NONTREAL.

RGENTS: Sea'Sincanan tneandesceat Lamp Co.

T ey
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ELEGTRGHL SUPRIE ~

Do not fail to write for Prices and

Quotations on all kinds of Electri-

cal Supplies . . « e e e s
® [ J

WE CARRY THE LAKGEST STOCKR OF HIGH-CLASS FITTINGS
FOR ELKRCTRICAL WORK IN CANADA

e o
Fancy Porcelain Cut-Outs.
Rosettes, Wall Plugs,
Switches, Brackets, Ete.

Have you tried the LR.G.P. Wire? We guarantee our
wire to have a bigher insulation resistance
than any wire in Canada.

Wiite for Prices on all Supplies required.
Send us that ‘* rush’® order.

o o
JOHN FORMAN
650 Craig Strest, - MONTREAL

AGENT For Crompton Howell Battery Co.: Fdiswan United
Flectric Co. and the India Rubbes, Gutta Percha
and Telegraph Works Co,
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Please mantion tha CANADIAN ELECTRICAL NEWS whon corraspanding with Advertisers
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SPARKS.

A Winmpeg motorman, named Mclaren, re-

¢ ently fell heir to an estate wotth $20,000.

M. O. N. Auge, has been vlected President,
Mz, W, Clendmpeng, Vice-President, and Mz,
A, Prieur, Sccretary, of the Montreat Island Belt
Line Railway Co.

Application will be made to the legislature of
Qucbrec, for authority to increase the cupitud stock
and enlarge the scope of operations of the Mont-
morency Power Co., Montimorency, Que.

I'e Montreal City Councit wall apply to the
legislature for a number of amendments to the
aty charter, amony others, for authonty to ree
gulate the tax on telegraph, telephone, eleciric
poles and wires, sod the apparatus pertaining
thereto.

The Colomal Telegraph & Telephone Co. have
been granted a charter 10 operate and maintiin
telegraph and telephone officrs in Canada.  “The
capital stock 1s $25,000, and the wcorporators
are all  Amerncans, except two, who reside in
Niagam, Om.

Mr. AL V. Whate, of the Canadian General
Electrnic Co., is delinening a series of lectures in
the Mechanies” Insutute, at Peterboro’, on ** Ele.
mentary Mechianies,” ** Meosuration,” ** Machime
Design,” and * Elecincity.”  The lectures are
being well attended.

The St. Thomas Street Raulway Co., will ask
the counail for a franchise to hght the aity, and
for commutation »f taxes. The company stite
that 1t would be smpossible 1o successfully operate
an electne pulway unless they are given the ex.
clusive night to furpish all the electricity that sy
be required for any purpose.

On the morming of the 18th of October, the
large dam, 350 feet tong, and 35 fect high, wt
Colxten, Ont., gave way. The new electric
power houseund incandescent highting plant which
had just teen got ready to go w0 opemtion,
owned by Mr. Aleaander Mclaren, was swept
away, resulting in a loss of about ¢9.000. ‘The
night watchiman who was i the stanon at the
time of the accident, was carned out into the
Iake, two mules distant, but nuraculously escaped
with his life.

Incorporation has been apphed for by the
Buckingham Electric Rulway, Light & Power
Co., 10 build a milway {rom the mouth of Du
Lievre, 10 Buckingbam village. 1n the Provinze
of Quebee, and 1o carry on i generl clectrical
busi ‘The appl sare  Albert McLaren,
of the town of Buchingham, gentlemuan : ‘Thomas
Kennedy, of the city of Quawa, agent: E. 8.
Lecetham, of the city of Ottawa, agent: ‘Thomas
Wells, of the town of Buckingham, aforesaid,
superintendent, and Heary Aylon, advocate, of
the town of Ayvlmer in the district of Ottawi.

PATENTS rrocurep ox

ELECTRICAL INVENTIONS

v RIBOUT & MAYBEE, tc: nav st., Toronta,

A pamphiet on patents sent free.
' RinouT on Patents,” price $5.50, $6.00.

ERGNERI, = MAL

: JRCTS —:
1. Plane and Solia Geomctry} No. 1
H Meachanical Drawing Drawing Coure.

11, Anthmetic
1V. Algebra No. 2
V. Geometry Mathematical Cuurse.
V1. Trigonometry
VI1. Mechanics \ No.
V11l Stecam and the Bagine e

oo N0 3
IN mecuicl}y Jl‘.ngmcenng Courec,

CANADIAN SCHOGL GF ENGINEERING

Canada Life Building, TORONTO, ONT.

FIRSTBROOK BROS,
King St. East, - TORBONTO.

MANUFACTUREKS OF
TOPPINSG,
BIDE-BLOGKS
a0 CROSS-ARMS,

WRITE FOR PARTICULARS,

TENDERS WANTED

A Weelly J ) of advance inf
tion and public works.

The recognized medium for advertise-
ments for *Tenders.

 CANADIAN CONTRACT RECORD:

TORONTO. )

GEO. WHITE - FRASER

C.E., D.T. 5.

CONSULTING ELECTRICAL EENGINEER
&

Electric Railways Surveys, Plans

Municipal Plants } Specifications
Central Stations : Superintendence
Steamn Machinery General Advice
Water Powers Inspections
Factory and Mill Lighting ¥ Valuations

TORONTO

(HE STEAM BOILER & PLATE GLASS INGURRNCE COMPANY

CANADA

I8 IMPERIAL LOAN SUILDING .

The unevpected gen-
ceally happens. Don't
trust 1o ludke 1t pays
to know that you are

Head Office:
LONDON.

———

rght, Have your boiter
tspected and msured
Our oliry cnvers the
Ives of men i chiante
of twiler, without any
additional change.

JOHN FAIRGRIEVE, Chiof Inspector.
Full Government Deposit.

JAMES LAUT,

MANAGHR,

[ J .

J. H. KILLEY, Consulting Eagineer.
Subscnbed Capital, $200,000.

“STARR”

INCANDESCENT LAMPS

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

bases, ctc., arc unequalled.  Made with standard bases
and of all voltages and candle power.

JORN STARR, SON & GO., L. - Halllax, N.S.

M

{xreisTrern.

y - . ; .L.. :
Ml )

REQUIRE NO BRICKWORK
AND GIVE TIHE

Highest rPossible EEconomy

% )

ROBB EHGNEERING GO.. L1D. - FAMHERS. . §.
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SPARKS.

‘The recent health congress at Montreal, recom.
mended the thotough cleaning of tfloors and
cushions of cars.

Under a by.law of the City Counal, the Toronto
Street Radlway Co., are under obligation to vestl.
bule their cars on hines of most traffic before the
18t of Decetnber next, and on the terunimng lines
before the 13t of February, 1895,

The South Shore Electne Co., is applying for
incorporation with a capuial of $25.000. The ap.
plicants are . Hon. lows Tourville, of AMon
treal, lumberman ¢ Andgew Hardee, of Longuewt,
farmer ; Willlam 8. Powell. of St. Lambert,
nunager ;. Henty Williams, of St. Lambert,
sceretary | {oscph Horsfall, of St. Lambert,
merchant; Fred. Thomson, of Montreal, elec-
trician, and George F. Burnett, of Montreal, in-
surance manager.,

‘The Toronto Globe 1s responsible for the fol-
lowing : An instance of how the il population
recaive information regarding our city wits wit.
nessed in the tower of the Pathament bulldings
the other day. A young aun evidently a farmer,
who had beenin the ety for a few days, was
showing a youny Indy the sights.  Pointing to the
iron framework of the gas tanks, he ssked her if
she was aware of the use they were put 1o, She
replied 1o the negative, @ Well,” be said, *in
them iron scanthngs is big tanks, full of electn.
oity, and it hghts the whole city.”  te had evi-
denly been told that 1 was a city ighuog plant,
and imagined that the deadly tlnd was contained
in the giant rescrvoirs.

‘The Bell Telephone Company's Eschange, at
Kingston, Ont., has been undergoing repans fo:
sceveral months past.  The exchange is locateu
in the Hotel Frontenac Block, the eutrance from
Ontano street leading into a large and chea ful
pulilic office and waiting room.  Adjoimng is the
office of the Manager, Mr. A, T, Sauth, and next
to this the distnbuting room, on one side of which
is the switchboard composed of iwelve sections.
Each section is capable of serving fifty subscnibers.
A daily uverage of over 3,500 conneclions are
made.  Adjoining the operating room urce dress-
ing rooms, Iavatones, and storerooms.  The staff
consists of six day and one night opemtor,
one messenger and two repaiters.  Mr. Smith,
the local manager, is enttled_to credit for the
completencss with which the improvements bave
have been carried out.

Incorporation has been granted to the Seaforth
{Electric Light, Heat & Power Co,, with a capital
stock of $25,000. :

The nght to use the immense water power of
McCool's mill, at Mattawa, Ont., has been pur.
chased by the Mattawa Electric Light, Heat &
tower Co.

Applicatlon is being made for incorporation
by the Electrical Chironometer Co., of Toronto,
1o manufacture time indicators, ete.  Tae capital
stock is $100,000.

The St Thomay Street Radway has lately
been purchased by the syndicite who control the
Cleveland, Torunto and London systems.  Mr,
E. R. Cameron of London, has been electedd
president, and Mr. John Break, of toronto, sec.
retary-treasurer of the new company.  If a satis.
factory arrangement can be made with the Coun.
cil, the system will be transformed ¢ an electric
onc in the spring.

The Town Council of Kincardine recentl
bought from Messrs, Henry & Swan their Ball
arc electric light plant for%c sum_of $2,350 the
purchase to include the free use of seven sixteen

Jcandle power fncandesceat lamps for three years.

At speciul meeting of the Counail recently, the
commuttee which had charge of secuting tenders
for the incandescent electric light system reported.
T'he Canadian General Electric Co.'s fipures were
$3.343.30, for the work complete, which includes
dynamos for incandescent light, poles, winng,
ete. ‘The company were given the contract.  For
the engine, Inglis & Son, of ‘Toronto, tendered at
$1.625 for a Corliss engine, everything complete.
‘This was also accepted. ‘The town council also
recently purchased the waterwotks for the sum of
$40.000. ‘The various plants will be put in one
power housc and run under the superintendence
of Mr. Jos. H. Walker, who has been engaged at
an annual salary of §1,100, heto find his own
assistants.

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Variations in speed de-
tected by fast running,
sensitive Governor Balls.
Gate movement instantly
setin operation by elec.
tric current,  Quick and
powerful action.

Vrite for particulars.

WM. KENNEDY
& SONS

Owen Sound, Ont,

STUDY ELECTRICITY AT HOME

By our correspondence method. Thorough instruction with Free Avparatus, illustrated iné
..SagaTtiric Macuinisr, 3. Water St., Cleveland, O...

uly issuc of Canaptan ELrcTRICAL Nxws.

Circulars Free.

Jas. St CuarLes, Manager.

ST. CHARLES & PRINGLE
OmniBus GOMPANY

BELLEVILLE, ONT.

Manufacturers of

.. LLEGTRIG TREET GRRS ..

and various styles of Omnibuses
and Hose Wagons

Alternating and Continuous Current

Dynamos "~ Motors

... AND...

Transformers
GONPLETE INSTALLATIONS FOR LIGHT OR POWER TRANSMISSION

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

CFHOSUPREGL - GO QU
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Tuomas AHEARN. Warren Y. Sorer.

Contracting Electrical Engineers
ey ey 6y

AHEARN & SOPER

OTTAW.A, OINT.

CANADIAN REPRESENTATIVES OF THE

Westinchouse Evectric & Mrc. Oo.

LS SHe:
Slow Speed :? Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators and Motors
2 S o3

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

Sawyer-Man Stopper Lamps.

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

NOTIGE The Westmghouse Alternator 1s the 0 nlx 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
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VULCANIZED FIBRE (0. ~=sassmees ors
ewssowrunsr {ARD YULCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory : WILMINGTON, DEL. OFAGE: 14 Dry ST, NE,W,YORK.

MACHINE Steel Rim Pulleys are practically

MOULDED unbreakable, are lighter and easieron
STEEL RIM shaft, and cost same as cast pullers.
ano GRIP o

ANY STYLE FURNISHED SPLIT

TURNED IN ANY LENGTHS UP TO 28 FEET.
y SAVING COUFLINGS. STEEL OR IRON.
PERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.
A N G RING OILING AND RESERVOIR OIL BEARINGS. STANDS
H FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
E R s FACILITIES SECURE YOU LOW PRICKS
AND PROMPT SHIPMENT.

(" ames)  WATEROUS

Lonpon ELecTric Motor Go.

) S0 YORK STREET
Liondon, - Ontario.

MOTORS, DYNAMOS AND CENERATORS

Ve highest etficirnoy guaramsed  Send for anutar

« b». 7. MORRISON. TORONTO, Gewear SaLes Acewt > Acewts WANTED
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=) THE ———

PACKARD TRANSFURMER

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

(9715 ) on1d 3Isnd

FUSE BOX COMPLETE (%

NO SHORT CIRCUITS ® NO BURN OUTS
HIGHEST EFFICIENCY
PERFECT INSULATION

SPLENDID REGULATION
. S ————

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

]

satisfaction, we will allow full credit.

THE - PACKARD : LAMP : CO.

... MONTREATL . _ _
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G w HENDERSBN Manufaclum and ﬂonlractor EL[GT“GAL SUPPUES

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

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, h}onu.s PATTERNS.
LIGHT MACHINERY AND COMMUTATORS. 44 .
ELECTRICAL APPARATUS OF ALL KINDS REPAIRED. ) leul‘y ‘ treet . ... ...

STORAGE BATTERIES, DOCTORS’ AND DENTISTS’ ELECTRICAL (CORNER JURORS)

APPARATUS AND M,\cmmnv
ELECTRIC AND GAS FIXTURES.

Erpeme Fiw dorore oo s+ -+« MONTREAL
STEAM PIPE Ax0 BOILER GOVERINGS

Asbestos Goods * Steam Puackings
Cotton Waste Gaskets, &c., £c.

LARGEST AND BesT ASSORTHBVT 1N CANADA,

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

LAMKIN PATENT  “pe

MoxTkrAL AcexT: LEWIS SKALFE, 707 New Yoxx Lirg Buieixa. Telephone 2376.
LONDON MACHINE TOOL C 0.,
LONDON, ONTARIO,

HA‘JUFACTURRRS or

Machinist & Brass Finishers’ Tools

A. R. WILL)AMS, General Aqent, TORONTO, ONT.

it is no longer necessa.ry to import Carbon Pomts.

THE PETERBOR(]UGH CARBON AND PORCELIAN CO.

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

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
Allll Al.l. KINDS OF PORCELAIN FOR ELEGTRICAL AND HARDWARE I.IlIES

2 %&ﬁ%ﬁ:ﬁ%m - THE J. G. MCLAREN BELTING CO. monTREAL
THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: IS NOW BUILT IN CANADA : : :

Suitable for all purposes—N>Mlills, Electric Lighting and Railways, Heating, Etc
Owver 1,000,000 Horse Power in use

Send for our book, STEAM—Frec on application. adse Full information and Estimates fumished,

Head Office: 415 BOARD OF TRADE BUILDING, MONTREAL.

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

BRANGH OFFICE: DESERONTO.



