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PRICE 10 CENTS
$1.00 Pex YRAR,

" W. A. JOHNSON ELECTRIC CO'Y

TORONTO

Two Phase or Single Phase Slow-Speed Alternating Cur-
rent Generators for Light and Power—50 to 1200 h.p.

Alternating and Direct Current Motors.

Muitipolar Direct Current Generators-35 to 2,000 h.p.—
for Lighting, Railways and Power.

Walker Spring Mounted Rallway Motors—26, 30, 60, 75,
100 and 125 h.p.

Menhattan Enclosed Arc Lamps—(Onc atc lamp across 110 volt
circuit burns 150 to 200 hours, consuming only 12 inches of solid
carbon 34*dia.)

Keystons Incandescent Lamps.  Iron Clad Rheostats.

Manufacturers and Contractors
for Complete Installation

' WAGNER _TRANSFORMERS

NOT THE CHEAPEST, BUT THE BEST

Competitive Tests prove it the closest regulating, most efficient and
most durable Transformer made,

STANLEY TRANSFORMERS

The Standard of the World for

Incandescent Lighting
Arc Lighting

" INCREASE
STATION
CAPACITY

Operating Motors
Power Transmission

DIMINISH
OPERATING
EXPENSES

We furnishTa]Guarantee of the EFFICIENCY and REGULATION of each Transformer
and will Insure them for one per cent. per annum.

THE ROYAL ELEGTRIG GO.

MONTREAL, QUE.

Western office— TORONTO, ONT.
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E. GARL BREITHAUPT

CONBULTING

Elecmcal Eng‘ineer

Mxm, A Inst B B
Tectric Lightin
Zlectlc Lsninec ¢ BERLIN, ONT,

‘DAVID A. STARR

leotrical Engineer
ana Contractor
Sreciat. PURCHASIRG AGEHT FOR

Central Statlon Plants and Supplies

Armature windings for all systems
and general dynamo repairs « « o
0fSce, 43t Board of Trado Building, MORTRBAL

FIRE PROOF,

ROOFI

NG

ILLUSTRATED CATALOGUE FREE

METALLIC ROOFING 0

/VANUFA( TURERS TORON

FIRSTBROOK BROS,
King St. East, - TORONTO.

MAXUFACTURFRS OF

TOPPING,
SIDE-BLOGKS
axp CROES-ARMS.

WRITE FOR PARTICULARS.

If you want to

SELL
ANYTHING

to the wholesalo and retall hard-
ware merchants and manufac-
tursrs

ANYWHERE

in Canads, you can reach them
through the

CanAciAN HARDWARE MERCHANT
J. B. McLEAN CO,, Ltp.

PUBLISHERS

10 FroNT ST. E. - TORONTO,

Your Stomach
Distresses You

aftereating abearty meal, and the
result is a chronlc caro of Indiges.
tion, Sour Stomach, Heartburn,
Dyspepsia, or a billous attack.

RIPANS 'I'ABHI.ES

Prea !gm Regulat
?u:::g e ;nz“n vrels,
aitivo Ca

l‘n rl l)'

&1:"!!::1‘:11. ;““km‘ adachc’:}&“\f

vaxnn B, Pumisvirs, President, Joun Canrory, Sec and Treas,

EUGEE F. PHLLPS ELECRGH. WORSS

MONTRE:»‘F\ b. G‘F\N‘F\D‘F\

BARE AND INSULRTED ELECTRIC WIRE

Electric Light Line Wire
Incandescent and Flexible Cords

RAILHAY FEEDER AND TROLLEY WIRE

Americanite, Magnet, Offico and
Annunclator Wires

Cables for Aorial and Underground Use.

U. S. Factory: AMERIcAN ELECTRICAL WORKS, Providence, R. L
New York Store: P. C. ACKERMAN, Agent, 10 Cortland Street.

Chicago Store: F. E. DoNoHOE, Agent, 241 Madison Street.
fall sizes and

WANTE Armatures Rewound £ 8K s 2 spectarty.

Electric Supplicnof all kinds, @ Eatimatos choorfully glven.

Save Agent's Commimon Ly sending direct to

Geo. E. Matthews, Manager. ELEGTR!G REPAIR & GONTRﬂGTlHG GO.

Late of the Royal Electric Co. Lagauchetiere St., MONT;
C OLL Y ER & BROCEKE

Electrical Engineers and Contractors
Bt Toraations @ MONTREAL, GANADA

DYNAMOS AND MOTORS TO REPAIR

Blectric Installations

 ELECTRICAL ENGINEERS

No. 9 Chenngvillo St.
MONTREAL
Fred. Thomson, late chief elec-

trician of the Royal  * T HO

Electrical Supplies
of all Descriptions.

Complote Plants Instalisd....eeaee

o———ARMATURES REWOUND
Royal T-H Arca Specialty

Dynamos and Motors Repaired

It pays to advertise in the CANADIAN ELECTRICAL NEWS,

ODGR PATENT . .

suraacin OUINGS and Clutches

S22 K2
Perfect Positive

Balance Friction
Liberal A The Split

Clearance Feature

Excellent Reasonable
Lubrication First Cost

2y Xy

Aro all Clalms Worthy of your Invostlgntlon e WRITE FOR PRICES

DODGE WOOD SPLIT PULLEY Gﬂw T b Ufﬂce, 68 King St. W., TORONTO

Bloase mantion the CANADIAN ELECTRICAL NEWS whon corresponding with Advertlsers
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EREE SUHPLE GOPY WESTON EIRHL INTRMAT GO,

114-120 William Streat,
NEWARK, N.J.,, U.S A,
——

ESTON STANDARD PORTABLE
Direct-Reading
VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUND DETECTORS asp
CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOMETERS

An Elementary Journal for Stadents

Of Mechanlcs, Electricity, Archl-
tacture, Mining, Plumbing, Hoat-
Ing and Ventllation, Stoam Engl-
neorlhg and Alechanical and
Architectural Drawing

Address Box 1004.

|{OME STUDY, smox .

Our Partable Tustruments are recogmized as THE STANDARD the wotld over.
Weston Portadble Galvano- Our STATION AMMETERS and VOLTMETERS are ansurpassed in point
meter -for Biidge Work, of extreme aceuracy and lawest cotsamnption Sf cricigy

The New_Lsine of....

“NEW AMERICAN” TURBINES

A fi6a0S the List

OR Power ... Economy of Regulation
Best Part Gate Results
o Steadiness of Motion
Ease of Regulation
® Freedom from Trouble of Any Kind
e and is wiTnouT a rivaL for Electrical Purposes

THis FAN MOTOR, $16.50 oo 37 DeVEGh NG DVER o000 o p

ELECTRICAL SUPPLIES

Laour, Wirey Conl S and g encly | i Chass G, Wm- Kennedy & Sons

: . Shafting, &c., to correspond
Repairs made quickly and at reasonable prices. ¢ Ky ’ 1
TORONTO E AL WORK OWEN SOUND ONT.

LECTRICA S with Water Wheels,
33, 35‘.'97“ Pdue!];xodeEStExgt wgtl -wo"‘r%RONTO

AHEARN & SOPER

OT'TAWA

Canadian Representatives cf the

Fo Ut ELEGTRI & AANURRGTURING G0

Railway ArpparatisS—r

The superior self-evident merits of our apparatus are acknowledged by novice, practical
man and expert, and our apparatus is always given the preference.  The superiority of our apparatus has forced
our largest competitors to reduce their selling price 30), in two years, and to manufacture and offer for sale
details pertaining to our various systems because they are essentials demanded by the purchaser when buying
cheaper apparatus.

Among the roads using our apparatus are the Vancouver & Westminster Tramway Co.; Winnipeg Street
Ry. Co.; Sundwich, Windsor & Amherstburgr St. Ry. Co.; London St. Ry. Co.; Hamilton, Grimsby & Beams-
ville Electric Ry. Co.; Hamilton St. Ry. Co.; Berlin & Waterloo St. Ry. Co.; Galt, Preston & Hespeler St. Ry.;
Toronto Suburban St. Ry.: Oshawa Electric Ry.; Peterboro & Ashburnham Ry. Co.; Montreal Street Ry, Co.;
Park & Island Street Ry. Co., Montreal ; St. John St. Ry. Co.; Ottawa Electric Ry. Co.; Toronto St. Ry. Co.

Lighting and Power Transmission Apparatus

From the fact that we manufacture Direct-Current Apparatus of the standard voltages,
and Alternating Apparatus, including Generators, Motors and Trinsformers for single-phase, two-phase or
three-phase systems, we are prepared to recommend and furnish without prejudice that system which from our
experience seems best suited to the condition of the plant under consideration.

In the development of polyphase systems we have led; others have followed.
The quality of our apparatus justifics a fair margin of profit.
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Kay Electric Mfg. Co.

255 James St. N.,, HAMILTON, ONT.
58 Adelalde St. W., TORONTO, ONT., Teclephone 1214,

VWo are prepared to furnish

Dynamos of any capacity for ang voltage cither
compound or shunt wonnd,

Motors feom 1-8 to 40 I p., either series or com-
pound wonund,

Elevator Motors of all sizes,

Alternating Dynamos from 300 to 1000 lights.

Transformers of any capacity trom & (o 125 tights,

Electro-plating Dynamos, any cupacity,

Etectrical Experimenting in all its brauches.,

WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED,

Of from 1 to 600 Brake
Horse Power, for electrical
Industrial and other pure-

10588,
MANUFACTURED BY

Friep, Krerr Grrsoswers, Magdeburg, Germany.,

/  JAS. W. PYKE & CC., Monireal, Qua, "sissriaieaio e

\\S.\\-'vv _ o Particulars on Application.

STEAM PUMPS

PP eRers | For All Duties

TRIPLEX bl

NORTHEY MFG. GO., I 1d., TORONTO
The Laurie Engine Go., Monteal

Q- —-— - 50LEB AGENTS FOR PROVINGE OF QUEBEG——i

FINE, - - '1,10 @
» Qtreet Bars

. OUR SPECIALTY ...

—— e

We also manufacture lorse and Trail Cars
of every description.

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

TRANSFORMERS

YOR (2 2%9% % %2 %Y
Single, Two and Three-Phase Systems, and Mono- ; e aaaies

cyclic System. "”°é'§u:§’{‘;‘y"’°
4 usin,
60 and 125 Periods, any Voltage. *The Simpson®

Transformer

2992V VN0

[ than there are
QST MAKERS style their p'lrucul'\r Transformer *‘the best,™ a‘nhﬁit?:'r
~ AL hut the consensus of opinion from USERS is that th.s super- manufacuser.
lative properly belongs to the Transformers made by L2 2% 2% 229

G. T. STMPSON - HAMIT.TON, OINT.
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TANDEM

Tsosk who have observed the trend of steam engine
designing during the past few years will have noticed
that there is a tendency towirds a short, compact, heavy

built frame, wi

severe and incessant work imposed upon power plants

by street railwa

other types of long stroke engines have been shortened

and strengthene
to occupy less
increase the sp
give better regu

for the advocates of high and low speed to meet half

way in a type
points of each.
As an exampl

give an illustrati
by the Robb Enginzering Co., of Amberst, Nova Scotia,

The cut is from

recently installed for the Halifax Electric Tramway Co.

tor railway and
type of engine d

points of long and short stroke engines.
The design of frame and general proportion of parts

is stmilar to re

engines designed for railway work. The shaft bear-
ings, crank and crosshead pins are much larger than

usual, to insure

ing or ircegular work.
allowing the crosshead free alignment.
contains sufficient metal to permit the crank pin and
shaft to be forced in under heavy hydraulic pressure,

and is balanced.

with adjustment at top and sides.

COMPOUND STEAM ENGINE. is of the ** Sweet ™ or ** Straight Line ™ pattern, used in
all engines made by the Robb Co., is of the simplest
and most sensitive form and directly connected to the
adves,  The high pressure cylinder is placed uext to
the frame, low pressure in rear, and so arranged that
the eylinder head and pistons may be removed without
disturbing the cylinders, valves or other parts.  The
alves are of the “ Porter” type, consisting of a flat
plate balanced by a pressure plate, which have proved
so suceessful in the ** Porter-Allen,” ¢ Straight Line”
and other engines, their greatest merit being simplicity
and freedom from wear.  Both high and low pressure
vilves are attached to the governor in such a way as to

th strong simple parts, suited to the

y and other heavy work.,  Corliss and
d in order to meet these conditions and
room, and there is also a tendency to
ced to suit direct driven dynamos and
lation. In fact, there scems a tendency

-~ - ————

TANDEM COMPOUND STEAM ENGINE.

of engine which will embody the best  divide the load exactly between the high and low pres-
sure cylinders.  This system is new and peculiar to the
Robb engines and is found to give better economy with
variable loads, such as are found in railway work.

The manufacturers are now building a full line of
these engines, in simple, tandem and cross-compounds,
up to 700 h. p., having a medium length of stroke,
speed from 150 to 200 revolutions per minute ; aml as
the parts are massive, and bearings unusually hrge,
parts simple and strong, they are splendidly adapted for
direct connection to electric generators or other variable
work.

¢ of what is being done in this way, we
ion of a tandem compound engine, built

one of four engines of 300 h. p. each
lighting purposes, and it represents a

esigned with a view ‘o combine the best

cent types of long and medium stroke

The extension of the Hamilton, Grimsby and Beams-
cool running under stress of wverload- ville railway to Beamsville will shortly be completed.
The guides are cylindrical,
The disc crank

The number of miles possible to be ridden in the
United States on a street car for five cents is said to
rangre from 817 miles in Jersey City up to 18 miies in
Brooklyn, the average of ten cities being 13 miles. At
Chicago a ride of 21 miles can be had for this small
sum on an ordinary railroad.

The main journal has_quarter boxes
The governor, which
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THE HAMILTON ELECTRIC LIGHT AND
POWER COMPANY.

Oxpe of the best equipped olectric light and power
plants of Ontario is that of the above company. The
plant_began operations in Aprif, 1802, It occupies
two buildiogs.  ‘The dynamo room was designed and
constructed under the direction of Mr. D. Thomson,
the late manager.  ‘The plucing of the machinery was
directe by Mr. Dickinson, chief engineer.  The dynamo
building, on Main St., is 135 x 70 ft. with hip roof, sup-
ported by wooden beams covered with corrugnlcd.lron‘;
1 cupalo surmounts the top,  The stone foundation is
1aid in Portland cement and sharp sand.

Two pair of ¢ Brown” (Polson Works) cnginc.:: of
700 h. p. cach, 78 revolutions per minute, 22 inch
cylinder, 30 inch stroke, with fly wheel 16x 4 ft., and
one high speed compound engine of 130 h.o., 250 revo-
lutions per minute, all non-condensing, drive the 120feet

Mg, Gokrpon J. HiNDERSON,
Mauazer Hamilion Electric Light amd Power Company.

of line shafting, 5t2 inches in diameter, and 7 inches at
driven pulleys, which runs down the centre of the build-
ing between the engines and the machines. A Leonard-
Ball engine is also in place, but is not used. These
engines are belted to the shafting by 4 foot 3 ply Robin,
Sadler & Haworth belting. A Bain & Coville clutch
coupling is in the centre of the shafting. The fly
wheels are boxed in casings next the passage bhetween
them and the wall. At the rear wall are two Northey
pumps, 8 inch cylinder, 12 inch stroke, and 5 inch rams,
pumping water at 208" into the boilers from a heater
built by Bain & Coville from a design by the chief
engineer.  The different compartments of the heater are
full of hay. The hot water passes through this hay, which
extracts the lime and magnesia from the water, which
fogms in a hard lime-stoney substance on top of the hay.

Entering the rear wall on a level with the cross beams
are two 10 inch wrought iron steam mains conveying
steam to the several engines. The branch pipes are 6
inches.  Where the mains enter the building are three
ro-inch valves and a pipe connection between the mains.,
The valves work so that both mains can supply the
engines, o all the engines run from one main.

The floor is concrete except one spot, which is of
wood and underneath which is a large tank containing
7,000 gallons of water, to be used in case the water
mains give out.

The machines consist of arc and incandescent lighters
and electric power generators.  There are two **Royal ™
alternators with exaters, (one of 2,000 lights and the
other of 1,250 herhts), one “C. G. E.” 2,000 lighter
and exciter, and one Waestinghouse 1,800 lighter and
exciter.  IIifteen machines of varying power supply arc
light, fourteen of wiich are from the Royal Company ;
the other, of 335 byhts, being a Toronto Electric Light
machine. The Royal arcs are as follows: four 33
lighters, cight 50 lighters, and two 12 lighters. An
*Edison” 75 K. W, generator and a ** Royal™ 100 K.
\W. mltipolar generator generate power for motors of
from 2 to 15 h. p.

The machines are set on stone foundations, 3 feet

deep, and run very smoothly.  Mr. Martin, the chief
electrician, has his office to the right ; behind this is the
store room, where are all kinds of supplies and repairs
for arc or incandescent lighting and installing of same.
They use Packard lamps and Royal arcs, and Ottawa
and C. G. E. Sy carbons.  The repair shop and lamp
testing room is 20 % 25 feet. A full equipment for all
repitirs is in this shop, except for heavy machines, which
are wound by the Toronto Llectric Light Co. Along
the wall of the store room is the large slate switch
boird with full complement of instruments for the
alternators and generators.  On the are switch board
are 14 circuits and on cach cireuit is an automatic pilot
light. In case of the opening of a circuit or trouble at
the machine, the pilot light supplied from an incandes-
cent circuit lights up and the operator can sce at a
glance what circuit or machineis in trouble.  Thisis the
invention of Mr. Martin, the chief electrician,

On the arc poles the limps are hung on hinged arms,
no drop ropes being used.  Bach trimmer is given go
lamps a day to trim and he covers his circuit with a
horse and two wheeled *“chariot,” which was designed
by the chief electrician, .

On King strect is a three-storey structure in front,
combining the offices of the company, and several other
offices. The rear is taken up by the boiler room. There
arc three batteries, the first comprising five 6o0-inch
Osborne-Killey tubulars, 75 h. p. each, and the second
two, 66 inch Goldie & McCulloch tubulars, go h. p.
cach; and two Polson water tube boilers, 200 h.p. each.
All these boilers are connected to a square brick smoke
stack 125 feet high.,  The tubular boilers are connected
to one main and the water tube boilers to the other.

The fuel used under these boilers is hard and soft
coal screenings, three-fifths being soft coal.  Between
the two buildings is a space of about ten feet, and the
coal as it passes through is weighed on scales operated
from the chief engincer’s office, which is in the rear
corner of the dynamo room.  The engines in the dynamo
room exhaust under the floor through a 12-inch pipe,
which passes into the rear building 3 feet underground

Mg, T. W, MaRTIN,
Clnef Electnaan Hamiltun Electre Laght and Power Company.

in a box of sawdust. The steam mains carried between
the buildings are covered with 12 inches of mineral wool
with box castings.

The city use 3735 arc lights, and 735 arcs are in com-
mercial service. The capacity is 300 lights. Over
gooo incandescent lamps are installed and on an average
300 new lamps are installed each month.

The directorate of the above company and of the To-
ronto Electric Light Company being largely the same,
Mr. J. J. Wright, manager of the latter company, as-
sumed the management upon the resignation of Mr.
Thomson about two years ago. Since the amalgama-
tion of the Toronto Electric Light Company and the
Incandescent Light Company in Toronto, however, the
duties of Mr. Wright have been so onerous that it has
been found necessary to appoint a separate manager for
the Hamilton company. The appointment has been
givea to Mr. Gordon J. Henderson, of Montreal.
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Mr. Gordon J. Henderson, who has recently been ap-
pointed manager of the company, and whose portrait is
herewith preseated, was born in the city of Montreal in
the year 1872, Heis o son of Mr. David H. Hender
son, o prominent lumber merchant,  For some years he
has becu connected with his brother, Mr. C. W, Hender-
son, the well-known electrical contractor of that city.
He is quite prominent in Montreal's society, and holds
a commission as Captain in the 6th Battalion Fusiliers,
having the honor of turning out the best drilled company
in his battalion.  Mr. Henderson is i business man of
considerable ability, and under his supervision the com-
pany will no doubt enjoy a marked degree of prosperity.

Me. TO WL Martin, chicf electrician, was born in
London, England, 26 years ago.  His family came to
Canada, and at the age of fourteen years he entered the
cmploy of the Toronto Electrie Light Company, under
Me. Weight, in the old Sherbourne street plant. He
was removed to Hamilton two years ago. He is a

Mgr. R, DiCKENsON,
Chicl Engincer Hamitton Electric Licht and Pewer Company,

clever clectrician and fills his position in a creditable
manner.

Mr. R. Dickenson, chief engineer, was born in Dover,
Kent, in 1841.  He entered the Royal Navy in 1858,
in which he served for some years, leaving it for mer-
chant vessels.  In 1874 he came 1o Canada, filling
different positions, and cleven years ago he entered
the employ of the Hamilton Electric Light Co.

‘THE PARAGON OF EXHIBITIONS.

Tue major part of the cntties baving now been made for
Toronto s b extubition, which is to be held from Aagust 3ist
to September 12th, it is possible to state definitely that the seale
of the exhibition will really Le greater than ever. Never before
did the exhibits cover such a wide range as they will this year,
It almost looks as if every province had striven to doits best to
make the exhibition worthy of the conntry. At the fortheoming
exhibition in Toronto there will be seen food products of Prince
Edward Island ; food products, manufactures, fruit and live stock,
of Nova Scotia and New Brunswick 3 an extensive display of
horses and cattle, manufactures and minerals, from Quebec s the
products of forests, waters, mies, ':udcps. f.'l‘rllls. studs, work-
shops and art studios of Omtario; the grain, minerals and horses
of Manitoba; the grain and minerals of the North-West ; and
cereals, fish and minerals of British Columbii.  The governments
of Ontario, the Dominion and British Columbia will make special
exhibits of the wealth of the carth, while the Canadian Pacific
Railway will supplement these displays by showing cerealy,
vegetables and minerals from many points on their lines, to the
extent of double what the company has shown in other years.
In art cspecially will the exhibition be strong, with the three
pictures panted by F. M. Bell-Smith, illustrating incidents con-.
nested with the death of Sie Joha Thompson, at Windsor Castle,
for one of which pictures Her Majesty the Queen, Princes
Beatrice and members of the Royal household grave special sit-
tings. There will be Edison's wonderful Ewdoloscope, an clec-
tric theatre; Ontaro Trotting Horse Breeders' stake races
Lockhart's performing clephants;  the magnificent  historieal
spectacle, entitled the ‘¢ Feast of Nations™ and commemorating
the “Taking of the Bastile,” and a thousand and one other
things ; while in cousideration of the cattle bemy on show the
first week the rulways have agreed to grant one fare M3 the round
trip for the entire exhibition from all points in Canada, and to
run 3 special cheap excursion the first week, on Sept. 3rd, and
two the second wecek.

TRANSFORMERS.
By G. W, 15

The really distinctive feature of an alternating cur-
rent system is  the transformer,  Without it the alter-
nating current would possess no advantages over the
direct, and the transmission of power for lighting or
aotor purposes would be impracticable except at the
cost of very large conductors,  The use of the alternat-
ing cuerent in connection with station transformers
arose out of the practical limitations imposed on direct
current apparatus, and in so far was an improvement
in the art, In direct current working the pressure
generated by the dynamo is maintained throughout the
entire system § i 220 volt machi=e will cause a pressure
of 220 volts (less the *“drop " o1 course) between the
positive and negative wires at all points; a 500 volt
machine gives a pressure ot 500 volts everywhere, and
soon, In order to distribute current over an extensive
ared, it is evidently necessary to use either heavy, and
therefore expensive, feeders with a 220 volt pressure,
ortouse o higher pressure and so allow of smaller
feeders,  But as it is aot at all desirable to introduce a
high pressure into lamps placed in private buildings,
where they have to be handled constantly, and where
the wires are frequently exposed to risk of grounding,
s evident that a limit of pressure is soon reached, and
that any extension of business must be met by an addi-
tional expenditure for feeder copper.  In a district where
there is o large amount of lighting this may be com-
mercially possible, but it is quite easy to imagine con-
ditions where the additional amount of lighting would
not actuadly justify the necessary feeder expense.  {t is
casily scen that any methaod which permits of the use of
a high pressure for transmission, and at the same time
of 2 low pressure for utilization, meets the conditions of
cconomical supply and safe use.  The static transfor-
mer renders possible an advantage beyond the power
of the direct current.

It would be strange if a picce of appariatus possessing
such great importance were not worth capable study,
and in fact the electrical principles governing its action,
and the clectrical, magnetic, and mechanical features
entering into and influencing its design and construction
arc not merely of great interest, but a thorough com-
prehension of them is necessary before the constructing
or operating clectrician can be considered conversant
with alternate current working., To the casual ob-
server a transformer is merely a quantity of insulated
copper wire wound in two separate coils round an iron
core ; the whole placed inside a box and what goes on
inside that box when the current is turned on is of no
more interest to them than the mechanism of 2 musical
box—you turn the handle and grind out music ; you
turn on the current and you get light somechow. It is
thought by those whose interest in clectrical matters
leads them no furthur than the study of how to pay the
least money for plant - that once a transformer is hung
up on a pole and connccted into circuit there is the end of
it ; that the worst thing that can happen to it is to have
one of its fuses blow, or lightning get into it and burn
it up, As to its being a source of expense all the time,
is to its capacity for wasting current, the matter not
only does not occur to them, but they actually smile
when it is suggested to them, How can a transformer
be a source of expense? How can it waste current?
It isn’t doing anything ; it isn’t moving or revolving ;
there’s no friction about it—it doesn’t need oiling  -might
as well suggest that a glass insulator is a source of
expense. A littleinvestigation, however, will show that
the transform.er is not tie simple thing it is popularly
supposed to be, and that careful study and educated
thought were just as necessary in its evolution as intro-
ducing the high class modern dynamo. The basis of
transformer action is the same as that of dynamo action
—induction.  If a closed conductor be placed in a mag-
netic fcld, the intensity of which is rapidly varying, an
E. M. F. is set up in that conductor, the direction of the
E. M. F. will depend on whether the intensity is in-
creasing or decreasing its strength on the rate of
variation.

N S are two poles, the space between them being a
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magnetic field as indicated by arrows,  C is a closed
conducting ring capable of being 1evolved on 2\, as axis.
1t is understood  that A is really at right angles to the
direction N 8, and that the plane of the ring Cis per-
pendicular to the direction of the lines of force from N

"7 ,(f(a/rcuu) :—7 )
N - = S
=N

t S, Now il the strength of the magaetic field N Sis
always the <ame (as it geoerally is in a dynamo) and if
the ring C be held stationary in any  position, it will be
evident that nothing is varying, and consequently there
witl be no current set up in C. But if we now revolve
the axis A {in cither direction) and with it the ring C, it
will be seen that, although the same amount of lines of
force will always flow from N to S, the ring will in
some positions hold less of them than it will in others.
In the diagram No. 1 the ring is perpendicular to the
field and will contain say X lines of force.  In dingram
No. 2, having now revolved it through a quarter of a

DiaGram 1l

circle, the planc of the ring is parallel to the lines of
force, and contains none of them at all.

So that in the course of a quarter revolution we have
raried the lines of force contained by the ring from a
certain maximum down 1o nothing, and this is the con-
dition necessary for the setting up in the ring of an
clectromotive force.  Turning € through another
quatrter circle would again vary the field with respect to
the ring from nothing up to the same maximum as he-
fore; the third quarter turn would bring it back to
nothing ; the fourth raise it again to the first position.
Thus, revolving the ring in a constant magnetic field,
wauses a variation with respect to the ring which sets
up an E. M. Foinit. ‘The same result would be ob-
tained by holding the ring stationary and causing the
ficld to revolve, as indicated in diagram No. 3

l 1
A

Ny

The ring C is perpendicular to field N, S,, and if these
poles be shitted to positions N, §,, the ring being not
moved ; the ring will be parallel to the new field N, S,
hence during the shifting of the positions of the poles
an B, ML FO will bave been set up in C. 1t is therefore
evident that so lony as there is relative movement, it
does not matter whether the ring be moved or the field.
The necessary condition being a varving of the lines of
force passing through the ring, a third method is pos-
sible which will attain that object without revolving
cither the ring or the poles. It in the aboy « diagrams
the poles N and S are supposed to be electro magnets,
{that is iron bars which are made magnets by the pas-
siyre around  them of a cureent), and we have sonie
means of varying the current passing through the wire,

cither by means of a cheostat or other equivalent means,
then, remembering that the steength of an clectro-mag-
uct (the strength of its field) varies within certain limits,
in the sume proportion as the current producing it, it
will be evident that the field can be varied up or down by
simply turning the rheostat, leaving both poles and ring
stationary,  And from this last method it is but a step
to the cnergrizing of the poles by an alternating cacrent
which will cause an even greater variation of the
field than the rheostat can accomplish with a direct
current.  This will be plain when it is considered
that the current in an alternating circuit begins at
nothing, grows rapichy to a certain maximum, dimin-
ishes again down to nothing, then actually charyges its
direction and grows to a negative maximum, and then
decreases again to nothing.,  Turning to diagram No. 1,
we will suppose ring C to be one of the coils of an
alternating dynamo.  In the position where Cis perpen-
dicular to the lines of torce N S, any very slight revolv-
ingr of A will not vary the amount of them contained by
C much ; in fact in this position a slight revolving will
really generateeno E. M. F. at all, but as A is revolved
(counter clockwise) ring C will hold less and less lines
of force until it reaches the position in diagram 2, when
the rate at which C is decreasing is greatest, and as the
E. M. F. generated depends on the rate of variation,
the highest E. M. F. generated in C will be when it is
passing through the position in diagram 2, and a pro-
portionate E. M. F, will be generated in € at any inter-
mediate position.  So that the E. M. F. will grow dur-
ing a quarter revolution from o to a maximum.  When
C has been revolved through a half turn, conditions will
be as they were in diagram No. 1, and at this point no
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E. M. F. will be generated in C, it having decreased
from the position of maximum E. M. F. in diagram 2.
If Cbe revolved through and then quarter turn, then
cverything will be the same as in diagram No. 2, and
the E. M. F. will again be at a maximum, except that
the direction of the E. M. F. has reversed, and instead
of being from right to left is now irom left to right ; or,
if we call the first direction positive we can call the new
one negative. From the third quarter revolution to the
fourth brings C back to the first position. All these
changes can be put into a diagram form as in No. 4,
where the curved line shows how the E. M. F. in the
ting varies between a positive and a negative maximum,.
It will be understood thut whereas the direction of the
E. M. F.is from right to left in the upper part of the
diagram, it becomes trom left to right in the lower ; the
strength of the E. M. F. at any point in the revolution
being indicated by the height of the curve above the
zero line and the distance A B representing one revolu-
tion of the axis.

Now suppose we have two magnets M, P, encrgized
by an alternating current as above, so that they shall
be of opposite polarities and a ring C.  From position 1
to position 2 (diagram 4) M will have a north pole, and
P a south pole, constantly increasing in strength, and
from position 2 to position 3 the polaritics will be the
same, but the strength of the ficld will diminish con-
stantly back to nothing. At position 3, however, the
direction of the E. M. F. changes so that, from 3 to 4,
M will become a south pole (instead of a north), and P
will now be a north pole (instead of a south), and the
strengrth of this reversed field will constantly increase to
a maximum at 4, and theace down to nothing at_posi-
tion 1, when the E. M. F. again changes its direction,
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and the poles consequently again change sign.  During
these variations and reversals, the ring C will (although
stationury) have been placed in a varying field produced
by the alternating electromagnets, and consequently an
alternating E. M. F. will have been induced in C. This
is the simple theory on which is based the action of the
teansformer, but its application gives rise to phenomena
which introduce new and less simple considerations. A
transformer could be constructed on the plan shown in
the diagrams, but a more convenient, and in every way

better form is adopted in practice. | n
may be shown in diagram where A is a ba. of iron, P is
an insulated wire wound round and carrying an altern-

The simplest form

ating current from the generator G, S being another
insulated wire also wound round A and P, (but insulated
from both) and leading to say the lamp L. On passing
the alternating current from G round A, the bar is at
once made an elect t, the poles ot which reverse
their sign as the direction of the alternating current
reverses. The whole space surrounding A becomes a
magnetic field, the lines of force radiating in the manner
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Diacramn VI,

indicated from one pole to the other. It is evident that
under these conditions the coil S is just as much placed
in a varying magnetic field as it was in diagram No. 53
hence a current will be induced in it. All transformers
are built in this way : two coils wound together round
a magnetic circuit, and insulated both from it and from
each other, the one carrying the energizing current
called the primary, the other in which current is induced
called the secondary. The feature of-special importance
in this induction is that, no matter what may be the
voltage in the primary coil, we can get what voltage we
desire in the secondary, so that we can run our alter-
nator at 1,000 or 2,000 0r§,000 volts, and still have only
§3, Or 104, or any other desired voltage in our second-
ary coils. This, ot course, permits of the use of high
voltage for distribution and low voltage at lamps, ab-
taining both economy and safety. The difference in
voltage between primary and secondary wires depends
directly on the proportion between the number of pri-
mary and secondary coils. [f there be ten turns of the
primary to each secondary turn, then the secondary volt-
age will be only one-tenth of the primary, and so on.

The action of the transformer is, as described above,
that when the primary circuit is closed round the bar
the alternating current transforms it into an electro-
magnet, with rapidly reversing polarity, and the varying
and reversing field induces an alternating current of the
same periodity in the secondary wire. This appears to
be so simple a process that the person who does not ex-
amine it more closely will not easily believe when told
that a transformer wastes coal. As a fact, however,
every transformer built—even the very best—necessarily
wastes energy; good transformers waste less than
second-rate ones. These wastes have been located and
can be calculated. They result as follows :

On closing the circuit in the primary the core becomes

an electromagnet, whose polarity reverses at the same
times as the current reverses. It hax been observed
that subjecting iron to an alternating magnetomotive
force raises the temperature of the iron  and this phe-
nomenon has been accounted for by the following
theory : Consider & bar of iron M, Pass a current
round it from the source K in the direction of the arrow.
Instantly the one end becomes a north pole N, and the
other a south pole S. Now we may consider the barto
be made up of an infinite number of small atoms of iron
pivoted at their centre points, each of which becomes a
little atomic magnet, their N poles all pointing to the
N end of bar, and their S poles all pointing toward the §
end. Now reverse the direction of the current from K.
Instantly everything is changed. ‘The old north pole
now becomes a south pole ; the old south pole is now a
north pole. Every little atomic magnet has swunyg
round, and is now pointing in the opposite direction to
what it did before.  Plainly they cannot have done all
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this swinging without rubbing against each other and
getting warm, and this friction requires a little expendi-
ture of energy to overcome it. We cun casily see,
therefore, that a certain amount of energy is expended
in the iron core of the transformer itself in producing
the necessary alternating magnetism ; and this energy
will be greater in proportion as the number of reversals of
the current becomes greater, Itis also evident that as the
number of atomic magnetsincreases -that is, as the total
mas®bf the bar increases—a greater power must be ex-
pended in overcoming their friction; it will take twice as
much power to swing 2,000 atomic magnets as to swing
1,000. Oncemore, it is evident that as the strength with
which each atomic magnet points in one direction in-
creases, i.e., as the strength of the magnet increases so
will it take more and more power to force it to point in the
opposite direction. Consequently, it is plain that a cer-
tain amount of power must necessarily be expended in
the transformer itsell in producing the alternating mag-
netism, and the actual amount of power so expended de-
pends first on the number of times the current alters
nates ; next on the number of atomic magnets to be
reversed (that is the size of the whole iron bar), and
third on the strength of the magnet (the amount of
magnetic flux). It depends on the transformer itself
whether the total amount of energy expended in this
way is greater or smaller, but in any case it kas to be
supplied by the primary current and hence by the coal
pile. It therefore tollows that any means of reducing
it is an advantage. The amount so expended depends,
we have seen, on the number of reversals, the total
mass, and the magnetic induction. It would therefore
be an advantage to use a lower alternation, but this is
limited by considerations outside the purpose of this
article. It certainly will be of advantage to use a
smaller bar of iron, but as in order to construct a trans-
former capable of giving a certain secondary voltage,
we have touse a proportionate magnetic induction,
the only way he can reduce the size of the iron is by
using a better class metal whose permeability is higher.
It i~ nacessary to remember that bars of different kinds
and qualities of iron will not give the same magnetic
stren r 1 for the same current, but that the poorer the
iron 11 Liss need be the magnetising current to give a
desir: 1 -+ cngth. Consequently we can only reduce the
mass b7 a1 a better quality of iron.  Better quality
means high:r price—it is no economy to select the

cheapest transformer.
. To be Continued.) ’
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In the present number will be found a
report of the proceedings of the annual
convention of the Canadian Association
of Stationary Engincers held at Kingston. A perusal
of the report leads to the conviction that il point of at-
tendance and also as regards the importance of the dis-
cussions and business transacted, this conventiop suffers
by comparison with those of previous years.  Our truest
fricnds are those who sometimes call us to account for
our shortcomings, as well as commend us for what is
We trust, therefore, that
the Association will not take it amiss if we give expres-
sion to a few opinions with regard to its policy and
work. The avowed object of the Association, viz., to
cducate its members up to a higher standard of efficiencey,
thereby fitting them to improve their social and financial
standing, is one which must comsmend itself to everyone.
It appears to us, however, that this object isin some de-
gree being lost sight of, as witness the fact that at the
recent convention only one paper, and that upon a sub-
ject not intimately connected with engincering practice,
was presented.  There was practically no  discussion
whatever upon enginecring practice—the subject above
all others in which members of the Association are in-
terested, and on which they need enlightenment. A\ large
proportion of the time of the delegates was taken up
with sight-seceingr, and most of the remainder in con-
sidering ways and means of raising the revenue, which
appears to be on the decline.  Might not the energy
which is being dissipated on publishing schemes, which
are entirely without the province of the Association, and
not citlculated to enhance the respect in which it should
be held by manufacturers and the public generally, be
more profitably employved in the collection and dissemi-
nation of engineering knowledge of a character which
should result in permanently increasing the membership
und the finances 2 However this may be, the ultimate
success of the Association will depend on the extent to
which the desire for a pleasant outing is subordinated to
a determination to promote the educiation and welfare of
cvery member.

The C.A.8.8.

meritorious in our conduct.

THERE is a growing fecling in favor of ;
operating lamps at a pressure of 220 ]
volts fnstead of, as heretofore, at 110.
Reports from Europe show that this method of distribu-
tion is rapidly gining favor, and in the States there
are quite st number of plants adopting the improvement.
1t will be obvious that the advantages of this arc that a
very considerubly greater aren can be served from the
same station with the same loss, and that the percent-
age of variation of voltage will be very much less than
it was with the 110 volts.  This again reacts on the

Operating Lamps at
High Pressure.
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lamps, so that their average life is greatly increased.
‘The only matter that seems to retard the full develop-
ment of the 220 volt distribution system scems to be
the difliculty of producing good commercial lamps to
suit the high pressure, and this scems to be in a fair
wiy to heing overcome.  We recommend central sta-
tions to keep their eves on this development, with the
view of adopting it ultimately.

No part of the designing engineer’s
duty, when laying out a power house
tor eclectric lighting or railway pur-
poses, is more important, or requires greater care and
experience, than the general proportioning of the various
picces of apparatus and machinery, so that they may
work together with the highest ultimate efficiency.
Nothing is more apparent in the large proportion of
lighting stations in the Dominion, than the complete
absence of any continuous, coherent scheme, binding
together and running through the entire plant, and we
are sorry to say that nothing could be more unanimous
than the complaint from those owning such plants, that
electric lighting is not a very lucrative business. And
yet very little consideration will show that these unfor-
tunate results are but a necessary consequence of the
policy-—or rather the lack of policy—adopted by owners.
It is too usual to consider a power house as consisting
of two separate portions—-steam plant and electric
plant.--and to consider them without much reference to
each other.  The purchaser is told that, generally speak-
ing, it takes 10 lamps to a horse power, and on this
very approximate and unsatisfactory busis he proceeds
to make his own arrangements for steam engine, with-
out having any idea as to the cfficiency of the dynamo
he proposcs to try, or as to the most economical voltage
drop, whether 57, or 10%, or as to the many other data
which would all greatly influence the proper power of
the engine. As a matter of fact he places himself
entirely in the hands of the engine builders, who cer-
tainly cannot be expected to be extremely well posted
on clectrical matters, and as both he and they are very
insufficiently informed as to what power would be
actually required, the chances are that between them
they decide- - **in order to be certain”—on an engine 257/,
larger than there was any necessity for. Now it is
well to be on the safe side, undoubtedly ; but then what
is enough is cnough. any more is a superfluity ; and
there is great likelihood that had advice been obtained
from some independent engineer of competence the suv-
ing in the size of the engine would more than pay his
fees.  If it were only the question of saving a few dol-
lars on the price of the engine, this would be not of
sufficient importance to warrant any great extra ex-
pense, but such unnccessary extra horse power means a
continual yearly extra and unnecessary expense for fucl,
over and above what would be necessary with an cn-
gincof propersize.  This will be perfectly evident when
one considers that it takes an appreciable percentage of
the power of engine to merely turn itself over without
any load.  This percentagre is frequently placed at 1073
so that a 100 h. p. engine would take 10 h. p. to turn
it over. Now on the supposition that an engine has
been purchased that is larger than necessary, it is very
casily demonstrated that each horse power of such
unnecessary extra size will cost the central station, on
the average, onc-half ton of coal per year more than
necessary, assuming such a tow coal consumption as

Desizaing an
Blectiic Plant,

3 1bs. per ho p. he This may seem a small amount, but
then it is unnccessary, and capitalizedat 5 per annum,
it represents a sum of $40 per h. p.  Then there is the
further consideration of the less averagre efliciency of the
larger engine working on a load only suflicient for a
smaller one. What would be a full load for a 100 h. p.
engrine is only 8o - of a full load for one of 125 h. p.,
and as the percentage efliciency of steam engines falls
off rapidly as the proportion of load decreases, it is
plainly seen that a too large engine is by no means a
prudent precaution,

Another matter on which a word of crution is-in
season ts the proper size of generators to use.  The size
selected is too often a matter of purely arbitrary choice
on the part of the purchaser, who does not tuke sufli-
ciently into atccount such very important factors
population of town, class of inhabitants, number of
churches, halls, ete.  Here again, it is no economy to
basc one's ideas on one’s own inexperience, instead of
caliing in professional independent advice, and so profit-
ing by the accumulated experience of the electrical pro-
fession. The problems presented are -to get enough ;
to not get too much, and to arritnge the generators in
units of such size as that such, and as many as may be
operating at any moment, may be operating at their
maximum efficiency.  This efliciency question is one
which plays a very much more important part in the
operation of electric plants than most of their owners
are aware of, and if more attention were paid to it
there would be less complaint about the unprofitable-
ness of electric lighting business.  “The main trouble
seems 1o arise out of the injudicious selection of sizes of
generators 3 they being, as 2 rule, so selected that for
the very large proportion of the time, they are operat-
ing at much less than half load.  For instance, 1 ma-
chine of 1000 capacity may be installed in 22 zown of
2000 inhabitants ; now only for about one hour per
night during the depth of winter, will that machine be
called on for 1000 lights; at all other times it will be
supplying less than that number, and for the greater
portion of the time (from about 10p. m. to 5 a.m.) it
will be running on loads of from goo down to 200, with
the smaller number predominating.  Now it is quite
plain that the machine, under these conditions, will be
running at full efliciency for only about 10 per ceant. of
time, or probably less, and that its average load will be
considerably less than half.  Conscquently it will be
running principally on half load efliciency, or even less.
To the thinking mind this consideration will at once
lead to the inevitable conclusion that the 1000 light
generator is too large as v unit, and that one of more
like 300 lighis would be better to use under the circum-
stances.  Two units of this size operating together, will
supply the 1000 lights 3 their full load efficicney will
be necarly cqual to that of the 1000 light machine.
When the load comes down to 300 lights then one
machine will tike care of it, at the same cfficiency and
at the lowest point of the load, viz., 200 lights. The
proportion that this load bears to the 500 light full load is
Jjust double what it bears to the 1000 light full load ma-
chine. Consequently the average efficiency throughout
is higher 3n the latter case than it was in the former,
and the cconomy greater. It cannot be too strongly
impressed on central station owners that the division of
their generating plant  both steam and clectric—into
cconomical units is a most important matter.

as
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BOILER FEED PUMPS.
fiv Wa. Tuourson, Moatreal West.

A RECENT visit 1o a small plant, operated by a somewhat young
engeer who was constantly having trouble with bis boiler feed
pump, owing to want of knowledge as to the principles of con-
struction and operation, must be my excuse for again troubling
my fellow engineers, At the outset aflow me to say that it is not
my intention ta discuss the use of fved punns from an ¢conomical
standpoint, but as far as my ability will allow me to emdeavor to
explain the principles of operation of the ondinary feed pump to
be found in use in many of our engine rooms at the present day.

In 2 few instances I have found pumps connected direct to the
voiler and pumpingg direct thereto, delivering the feed water to
the boiler at the same temperature as it left the water cylinder of
the pump.  In some cases no attemp had been made to heat the
water, and in others a tank filled with water was heated by means
of a jet of steam, taken usually from the exhaust main, and the
temperature of the water rased as hygh as they could get ity or
as high av they could et the pump to handle it.  dlost modern
plants are now, however, fitled with some kind of apparatus for
heatingg the water after it leaves the pump and before it entess the
boiler.  In non.condensing plants this is wsually done by means
of a tubular heater constructed on the prmaiple of distributing a
large amount of heating surfiace to the cold water, or inverscly to
the principles of the surface consender.  This heater is commonly
sitvated at some point in the exhaust main, and makes at once an
admirable means of heating the boiler feed water at the smallest
possible cost In condenmng plants a great many means are
adapted, but apparently the engineers of to-day prefer the use of
** ccononizerns,” through which the water is forced, and the waste
pases from the fumace are utilized for the purposes of heating,
thus enabling the engincer to utilize full value of his fuel to the
Iast possible moment,

There are so many forms of boiler feed pumps working under
so many different conditions of service, that 1 shall not attempt to
describe any of them, except 1o take for an example the simplest
form of a pump opcrated from some part of the engine or its
reciprocating parts, and commonly known as a single acting
plunger pump.

The procples of action of this pump may be explained from the
accompanying dingmm, representing a single acting plunger pump
shown in scction, and with the suction cmbedded in water, the

pump being empty, valve A being the suction valve, and valve R
being the dischange valve, the plunges € being operated from
some pant of the machinery giving the necessary motion.

The water has the pressure of the atmosphicre resting upon its
surtace, and the pump beng also filed wath aur at atmosphencal
pressure, the inner face of the valve within the suction pipe isalso
ander atmovphierical pressure, and consequently in a state of
ouilibium.

Now, suppase that the suffiag box D bas been securely packed
to prevent the adnusion of air, and that plunger € has been
moved to the ARli, as 00 more air can et nto the pump, that
already within it will expand and as a convequence will hecome
lighter, therefore the pressure en the inner face of the suction

valve A will have been eeduced, and as a result the water will rise up
in the pipe, raising suction valve A in its passage and into pump
chamber E. Let me here say that this act is very frequently mis-
understood by younyr eagineers and is the cause of a yrreat deal
of his troubles 5 he imagining that the moving of the plunger to
the right drew or sucked the witer into the pump chamber E,
while as a matter of fact the water rises in the suction pipeowing
to the pressure on the inner face of valve A having been reduced,
as a result of the expansion of the air previously mentioned ; there-
fore, the pressure of the atmosphere exerted on the surfirce of the
water forees the water up into the pump chamber.  To obtain this
result the cogineer will notice that it is compulsory that the ad-
mission of air to pump chamber must be prevented, or expansion
cannot be effected, or in other words 1 vacuum will not be created,
and the respective weights between the two points will aot live
been in any way changed, and water will as a consequence re-
main stationery.,

The water inside the pipe will rise above that outside in propor-
tion to the amount to which it is relieved of the pressure of the air,
and that if the first stroke of the plunger to the right reduces the
pressure from 15 pounds per square inch (atmospheric pressure)
to 14 Ibs., the water will be forced up the suction pipe a distance
of about 24 feet, because a column of water one square inch in
section and 25 feet high is equal to one pound in weight.

When the plunger has completed its travel to the right, the
suction valve will fall 10 its seat and eaclose the water in the pump
chamber 3 but as soon as the plunger moves back to the left and
caters the pump chamber it will compress the water and force it
to raise the discharge vahe (B), and expell from the pump a
volume of water or air equal jo volume to the cubical contents of
that part of the plunger that centers the pump chamber and dis-
places water.  To prevent the plunyer from forcing the water in
the pump chamber back to the suction pipe the suction valve must
fint close and remain closed until the plunger has completed its
stroke to the feft. And if when the plunger was at the end of
its stroke to the right the pump was partly filled with air, thix air
will be expelled from the pump before any water is; but if the
pump was filled with water, then water only will be delivered.

Now let us suppose that the plunger during its first stroke re-
duced the pressure within the pump chamber from 15 to 14 b,
per square inch, and that the second aind each subsequent stroke
of the plunger reduced the pressure in the suction pipe one
pound cach stroke, the water in the suction pipe will rise 2 fect
for each stroke of the plunger, until the weight of the column of
water within the suction pipe is equal in weight to the pressure of
the atmosphere bearing on the surface of the water 3 and thus to
ascertain how far a pump of this kind will cause the water to rise,
will be found by calculation to be equal to a column of water
nearly 34 feet high. Conxcquently it must always be bome
in mind that no matter how high the pump may be set above
the Iovel of the water, it is impossible for the water to rise
more than 34 tect up the suction pipe, no matter how perfect a
vacuum ¢an be o1, because the force that propels the water is a
fixed quantity of about 15 lb. to the square inch, and it cannot
raise a column of water greaterin weight than itself. It is con-
sudered excellent practice when a pump will create a vacuum suffi-
ciently grood 10 raise water 30 feet.

This principle of operation is applicd to all feed pumps with,
hawever, many different mechanical appliances, to suit differeat
purposes and conditions of service.

When this pump, or rather this style of pump, is applicd to the
purpose indicated, it will be observed that the pressure within the
pump chamber when the plunger is discharging is at all times
cqual to the pressure contained in the bailer, and that to secure
the proper performance of the pump for feed purposes, the follow-
in mcthods of construction and opemtion must be observed, viz:

15t : That the vertical distance between the top of the pump
chamber E and the surface of the water must not be more than
30 feet, and that all pipes and connections must be perfectly air
tight 1o prevent the admission of air between the valve and the
water.

20d ;: That the suction valve must weigh less than 15 Ibs. per
square inch of croas aection. Tt will be borne in mind that the
weight of the valve acte directly on, and against the pressure of
the atmosphere on the surface ofthe water, and reduces the height
to which the water will rise directly as the pressure required to be
cxented per square inch onthevalve to mine it off ity scat.  An in-
stance of this accuns tomy mind, where an engineer of my acquaint.
ance purchased at second-hand a duplex steam pump, which my
fricnd set up to pump water from 0 tank to hisboiler.  Much to hix
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surprise he found it would not work, although he knew it had been
doing excellent service where last in use.  On examination he
found that the springs on the suction valves had been adjusted at
about 30 Ibs, per square inch to suit former service, where water
was pumped direct from town mamns.  As soon as proper adjust-
ment had been made the putmp performed quite satisfirctorily.

3rd : That all air must be excluded from pump cylinder or
chamber, and that aill flanges and stufling boxes must be kept tight,
not only to prevent the admission of air, but to prevent leakiyge of
wiatter while pump is in operation,

4th 2 The discharge valve and pipe must also be clear, and all
check valves, stop valves, cte., in proper working order, ~o that
the plunger, or piston of the pump, will oot be subject to any
greater pressure than that within the boiter,

It ‘will be unnecessary for me to add that water sufficiently hot to
form steam at atmospherical pressure cannot be pumped owing to
the destruction of the vacuum by the vapor. Nor will it be
necessiry to eoumerate the warous disorders to which pups
are subjected, as all minor troubles can invariably be traced to
some of the caunses already discussed.

THE MEASUREMENT OF RESISTANCE.

SincE the resistance of no two metals is the same, it
was necessary to select the resistance of some accurately
defined substance as a standard of measurement. The
unit adopted by the international electrical congress in
18y3 and called the ohm, after the discoverer of what is
called Ohm’s law, is ‘¢ the resistance offered to any un-
varying electric current by a column of mercury at the
temperature of melting ice, 14,4321 grammes in mass
of 2 constant cross sectional area and of a length of
106.3 centimeters.” From this is obtained the standard
unit of resistance, but for practical purposes wires of
known resistance or resistance coils are used.

The resistance coils require great accuracy in their
measurement, in the insulation of the wire and in the
mounting of tne coils. The wires must be carcfully se-
lected and tested. The insulation must be such as will
withstand the highest temperature to which it is sub-
jected wirthout change.  Silk thread is extensively used
for the insulation. The wire is usually wound on spools
or in cails so as to occupy as little room its possible, and
are mounted in a box, which protects them from injury
and places them in a convenient form to be carried.
‘The ends of the coils are connected to plates or binding
posts in the cover. This, also, must be carefully con-
structed so that the resistance at the point of contact
will be as low as possible. A single coil is sometimes
placed in an cbony case, or any number, according as
the work for which it is to be used seems to require.
When a large number is placed in one box the ends of
the wires are usually connccted to metal blocks, placed
at such a distance apart that a metal plug will make a
good connection between any twa.

The resistance coils being uniform in size, the entire
resistance or any part may be used. This is one of
scveral styles of resistance boxes which are manufac-
tured by instrument makers, and is the onec commonly
used. In measuring the resistance of an electric
circuit, we cannot take our standard of measurement as
we would take a foot micasurc to obtain the length of
a picce of timber, but we can use it in another way,
which will be explained with the Wheatstone bridge.
If that of which we wish to measure the resistance is
carrying a current and we have a voltmeter and
ammeter 50 we may obtain the difference of potential
and amount of current, the resistance is casily obtained
by means of Ohm’s Iaw, the resistance equaling the
clectromotive force divided by the current.

ELECTRICAL ITEMS WORTH REMEMBERING.

Drorrinca steel magnet, or vibrating it in other ways,
diminishes its magnetism.

It is said that steel containing 12 per cent. of man-
gancse cannot be magnetised.

Flames and currents of very hot air are good con-
ductors of clectricity.  An clectrified body placed near
a flame soon loses its charge.

tn changing a secondary battery, the charging electro-
motive force should not exceed the electro-motive force
of the battery more than 5 per cent.

The resistance ot copper rises about o.21 per cent. for
cach degree Cent.

A lightniny rod is the seat of a continuous current,
so lomyr as the carth at its base and the air at its apex
are of different poteatials.

The rate of transmission on the Atlantic cables is
cighteen words of five letters each per minute. With
the “duplex™ this rate of transmission is nearly doubled.

The =flect of age and of strong currents on German
silver is to render it brittle. A similar change takes
place in an alloy of gold and silver.

To obtain the number of turns of wire in an electro-
magnet, multiply the thickness of the coils by the length,
and divide by the diameter of the wire squared.

A test for the porosity of porous cells consists in filling
the cell with clean water and taking the per cent. of
leakage. The correct amount of leakage is 15 per cent.
in 24 hours.

If the air had been as good a1 conductor of electricity
as copper, says Prof. Alfred Daniell, we would probably
never have known anything about electricity, for our
attention would never have been directed to any clectrical
phenomeni.

For resistance coils, for moderately heavy currents,
hoop iron, bent into zigzag shape, answers very well.
One yard of hoop iron £ inch wide and 1-32 inch thick
measures about 1-100 of an ohm.

The voltage of a secondary battery must always be
cqual to or slightly in cxcess of the voltage of the lamp
to be burned.  For example, 2t 20 volt lamp will require
10 sccondary cells, but ten cells will supply more than
20 lamps.

Compression of air increases its diclectric strength.
Cailletet found dry air compressed to a pressure of Joor
50 atmaospheres resisted the passage through it of a
spark from a powerful induction coil, while the discharyre
points were only 0.03 centimeter apart.

An accumulator with 17 plates, 10 by 12 inches, is
reckoned, in horse-power hours, equal to about one
horsc-power hour. Taking this as a basis, it will re-
quire 6 cclls for onc horse-power for 6 hours, or jocells
for 5 horse-power for the same length of time.

To obtain the length of wire on an clectro-magnet,
add the thickness of the coils to the diameter of the core
outside of the insulation, multipy by 3.14, again by the
iength, and agnin by the thickness of the coils, and
divide by the diameter of the wire squared.

Blotting paper, saturated with a solution of jodide of
potassium to which a iittle starch paste has been added,
forms a1 chemical test paper for testing weak currents.
When the paper (slightly damp) is placed between the
terminals of a battery, a blue stain appears at the anode,
or wire connected with the carbon or positive pole of
the battery.--Scientitic American.
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GANADIAN ASSOGIATION OF STATIONARY
ENGINEERS

SEVENTH ANNUAL CONVENTION.

Tax limestone city of Kingston was honored this year
as the seit of the seventh annual convention of the Cana-
dian Association of Stationary Engineers, which was
called for the 17th, 18th and 19th of August.  The duties
of cntertainment therefore devolved upon Kingston
Branch No. 10, and ‘e manner in which the delegates
were received proved conclusively their qualifications in
this respect.  While
the number in attend-
ance was not as
large as desired, the
convention through-
out was extremely in-
teresting and enjoy-
able.

By the kindness of
the city authorities
the Council chamber
was placed at the dis-
posal of the associa-
tion, and at 10 a.m.
the delegates con-
vened in  session.
The Executive Com-
mittece was fully re-
presented as follows:
W. G. Blackgrove,
Toronto, president ;
J. Devlin, Kingston, vice-president; E. J. Philip, Toron-
to, secretary; R. C. Pettigrew, Hamilton, treasurer; W.
F. Chapman, Biockville, conductor; F. G. Johnston,
Ottawen, doorkeeper.

The Exccutive president, Mr. Blackgrove, occupied
the chair, and on his left sat vice-president Devlin.

The delegates and visitors from the various places
were as below :

Toronto A. L. Edkins, John Fox, \W. Sclby, ]J.
Huggett, R. Pink, J. G. Bain, C. Moseley, A. M. Wick-
ens, W. G. Blackygrove, Geo. Grant, Wm. McKay.

Montreal. B, \. York, John Murphy, Wilbur Ware,
Q. E. Grandbery, J. ). York, Frank J. Greene,

Hamilton R. C. Pettigrew, W. Norris.

Ouawa: . G. Johnstan, F. Robert, F. J. Merrill,

Guelph €. ). Jorden.

Wiarton: -F. J. Cody.

Brockville W, F. Chapman, J. McCaw.

Carleton Place  J. McKay.

Nearly all the members of the locatl association were
present at some time dunng the session, prominent
among whom were Sandford Doanelly, president ; John
Tandvin, secretary ; Charles Selby, treasurer; Daniel
Reeves, John McDonald, Charles Asselstine, Thomas
Burns, Fred Simmonds.

The president presented the delegates to the Mayor,
who gve a brief address of welcome.  He expressed
himself as being assured that the subjects coming be-
tore the comvention Wauld receive that consideration
which their importance demanded.  Being informed that
the constitution of the assadiation very properly provides
that the orgamization shall not be used as a means to
cncourayge strikes or interference in any way between
its members and their employvers, he thought this fact a

Me Jar Davias, Ringsten, Presdens.

matter for congratulation,  ¢“In coming from all parts
of the Dominion to assist in educating the minds of
others in your calling,” he said, ‘* Your mission is
as noble as your calling is responsible.  We all must
recognize the importance of having responsible and re-
liable men placed in positions where human lives are
placed at their mercy. It is, therefore, a personal
pleasure for me to welcome a representative body of
brother mechanics to our city; men who thoroughly un-
derstand the subjects they discuss and who can practice
what they preach; men possessing a thorough and
practical knowledge of their calling. 1 trust your de-
liberations while in our city will be beneficial to your
order and the public in general.” During their leisure
hours the Mayor requested the delegates to visit the
various public buildings and places of interest through-
out the city.

The president replied that it was equally pleasant for
him to thank His Worship for the kind and hearty wel-
come. The reception was thoroughly appreciated by
the delegates, who had come to the beautiful city for both
business and pleasure—business to discuss matters
whereby both manufacturer and steam user may profit
by their experience.  He extended to the Mayor and
Council a cordial invitation to visit the convention atany
time.  The delegates were confident they would be right
royvally entertained. The association’s objects were
purely educational, believing it is never too late to learn.

PRESIDENT'S ADDRESS.

In addressing the convention the president stated his
gratification at seeing so many familiar faces present,
and he felt in good company.  He made a touching re-
ference to the late Bro. Duncan Robertson, of Hamilton,
whose death occurred shortly after the last convention
in Ottawa. A faithful officer, a true friend and kind
husband, his death
was deeply regretted.
He asked the new
members  to  join
heartily in the work
to be done. The
most important ques-
tion to come up
would be the chang-
ing of the name of
the association, and
he hoped the broth-
crs would weigh their
thoughts before ex-
pressing their views
on the matter. An-
other important ques-
tion would be the
holding of the con-
vention e¢very  two
years, instead of an-
nually as in the past. The compulsory issuing of cer-
tificates of membership and other topics of interest would
also be considered.  He stated that Steatford No.
3 had been reorganized, and an application had been
received from Waterloo, where it was desired to in-
augurate a branch association. He called the atten-
tion of the members to the programme that was laid
before them, and thought it was the best the asso-
ciation had ever had. From the correspondence re-
ccived from Brothers Tandvin and Devlin he felt per-
fectly satisfied that the members of Kingston No. 10

Mx, E J. Pussar, Toronto, Vice-Prevident.
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were a whole-souled and hard-working lot of men,
Nothing had been left undone in the way of making this
meeling hoth successful and entertaining to the dele-
gates.

The secretary then read the minutes of the last con-
vention, which were adopted.

Standing committees were appointed as follows : —

Auditing Committee-~Bros. IF. G. Johnston, W,
Selby, J. G. Bain.

Constitution and By-Laws -Bros. J. J. York, chair-
man; A. M. Wickens, W, Norris, C. J. Jorden, S.
Donnelly.

Educational and Good of Order- - Bros, A. M. Wick-
ens, chairman; J. J.
York, J. Devlin.

Mileage — R. C.
Pettigrew, chairman;
C. Mascley, J. Mur-
phy, J. F. Cody, F.
J. Merrill,

Credentials--Bros.
0. E. Graunberyg,
chairman; J. Hug-
gett, W. F. Chap-
man.

Bro. Devlin asked
what had been done
in connection  with
securing reduced
rates from theCorres-
pondence School ot
Scranton, Pa., to
which the Sccretary
replied that he did
not understand their terms, as & scholarship would
cost a member of the association the same as an
outsider. Mr. H. S. Robertson, who represented the
school, gave a statement of the facts, which showed
that the Canadian association could obtain the same
privileges as the International association. By these
privileges members were not compelled to take their
educational course in full, but could take up any branch
desired.

The sccretary was asked what had been done towards
securing a reduced insurance rate for members of the
association.  Hestated that several insurance companies
had promised to give the association reduced rates by
deducting the agents’ commission.  in his opinion the
death rate had been increased by the encroachment of
scientific inventions.

The convention then adjourned, to meet again in
business session in the evening.

At 2 oclock in the afternoon about four hundred dele-
gates and their friends boarded the steamer Hero for
a sail on the St. Lawrence among the Thousand Islands.
Although attended with occasional showers of rain, the
trip was thoroughly enjoyed, and to many was quite a
revelation. On the return trip the city was reached
about nine o'clock.

EVENING SESSION.

Reassembling in convention, Bro. John Fox, chicfen-
gincer at O'Keefe's brewery, Toronto, read the follow-
ing interesting paper :--

ICE MARING MAULHINERY.

Mg, W, F. Ciuarsax, Brockvide, Secretary.

For some time 1 have lookad forward torthe preparation of a short
paper on cld stotage and refrigeration, and in presenting it 1 will cn-
deavor to bic as practical in my few e uarks as the subject will admir,
T will therefore dwell principally on that system of refrigesation which is

now umler my charge at the O'Keefe Brewing Co.’s works, namely, the
** Delevergne,” or direct expansion system.  The substance used in this
system 1s anhydrous ammonia,  We are told that ammonia is a com-
bination of nitrogen and hydrogen, expressed by the fonmula NI,
which means that an atom of nitrogen {tepresenting 14 parts by weight)
is combined with three atoms of hydrogen (representing 3 parts by
weight), at ordinary temperatures,  The ammonia, or anliydrous am-
monia, as it is called inits nawral condition, is a gas or vapor, at the
temperature of 30° . It becomes a liquid at the ordinary pressure of
the atmosplere, and at higher temperatures abso, if higher pressures are
cployed.  ‘The anhydrous ammonia dissolves in water in different
proportions, forming what is known as anunonia water, liquid ammonia,
aqua ammonia, ele. At a temperature of 9oo” F. ammaonia dissociates,
that is, it is decomposed into its constituents, nitrogen and hydrogen.
The latter being a combustible gas, it appears that partial decomposition
takes place at lower temperatures, but probably not o the extent fre-
quently supposed.

Ammoniais not combustible at the ordinary temperatuses, and a flame
is eatinguished if plunged into the gas, but if ammonia be mined with
oxygen, the mired gases may be ignited and will burn with a pale yellow
flame.  Such wivtures may be termed explisive ina sense, 1 a flame
sufficiently hot is applied to a jet of anmonia, it {or rathier the hydrogen
of the same) burns as fong as the fame is applied, furnishing the heat
for the decomposition of the ammonia.

Awmonia is not eaplosive, but when stored in drums with insuflicient
space left for it to expand, with a high temperature, the drums will buest,
as has happened in hot seasons,

Ammonia vapor is highly suffocating and for that reason persons e
played in roows charged with ammonia gas must protect their respira-
tion properly,

With the disect eapansion system, the liquid ammonia is directly con-
ducted to the place where heat shall be absotbed, or, we might say, into
the rooms which are to be conted.  “The gas is then deawn back to the
machines or compressors, where it is again compressed and discharged
fnto a pressure tank, and from there to the condenser, whete it is again
liquefied.  In liquefying the gas, cold water is allowed to trickle over
the condenser, or we might call it the condensing coils, thereby cooling
the ammonia.  The liquidd then passes on to the separating tank and if
any o1l should get into the liquid it is caught there.  The ammonia then
govs on through eapansion valves into cold storage rooms where the
heat of room is absorbed, thereby cooling or lowering the temperature
of same, completing its work thus to repeat its cireulation over and over
again.

Now let us sce what we have to consder in the shape of mechanica)
work petformed.  As you may know the equivalent of a ton of ice is
284,000 heat units, or the ’
amount of heat that is re.
quired to convert a ton of
iceat 32° F. into a ton of
water at 32° F.; or con-
versely, it is the amount of
heat that must be extracted
from a ton of water at 32° F.
in order to convert it into a
ton of ice a1 32" F.

Let us take, for instance,
a 30 ton plant.  The Iatent
heat of onc pound of icc is
142 heat units; multiplying
this by 2,000 gives us the
number of heat units in one
ton. Now, as wcarc con-
sidering 2 50 ton plant, this
will be 14,200,000 hicat units
in 24 hours of ume, or in
other words, 2 50 ton plant
in 24 hours will absorh this amount of heat units 1 might say here
that in speaking of a plant of so many tons capacity, itis always un.
detstood to mean for 23 hours of time.

Mg, R, C. Pervicurw, Hamition, Teeas

The temperature of cxpanding ammonia would have to be about 10”
F. lower than the temperature of a cold storage room, which we will
take as 35° ., consequently by using latent heat of vaporization at that
temperature, whichis 35" F. 10° F.2 25" F, wefindit to be $40.03,
which is refiigerating effect - 1 1h. of aninonia when the temperature of
releigeration is 25 deg. F., and that of condenser 70 Jeg., specific bea
of the ammonia being 1 deg. . The amount of ammonia to be cvapor-
ated, thetefore, per winute of our 50 ton plant s (530,03 - 170 - 25) =
495.03 latent heat of ammonia at 23 deg, . Omitting the decimals
and taking this in round numbcrs, 495 » 60 29,700  This divided into
591658.33=19.92, which is thc number of pounds of amnonia we
requite per minute for our 50 ton plant. We require about 20 Ibs., and
the volumec of t Ib. of ammonia vapor at 25 deg. F. is cqual to 5.26
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culiic fect, consequently compressor capacity per minute will have to be
10§.20 cubic feet.  If we add to this 20 7, which is a fair nllo\\'amfc for
losses by radiation, ete., we require an actual compressor capacity of
126,24 cubic fect per minute.

Let us see how Lhe plant 1 operate compares with this theoretical cal
culation just made.  The compressor cylinders are 11% % 22% which is
cqual to abont 1 1/5 cubic feet capacily of each cylinder. Qur engine
wakes 40 revolutions per minute and each is double acting.  Diameter
LU & 1172121 %, 7854 - 95,0334 x 22+ 1728 = 1.2099 Consequently at
cach revolution of crank shaft cach compressor discharges its contents
twice, which gives us a total discharge of about 192 cubic fect per
winute.  If we deduct 20% from this for clearance, losses, cle., we get
184 cubic feet, or about 27 feet more than required by our theoretical
caleulation, which would be the amount allowed to come and go on,
which 1 think close enough for all practical purposes,

Now comes the question of piping required for cold storage rooms.
In piping cold storage rooms, from what information 1 can gather on
this subject, it is usual 1o allow about one square foot of pipe sutface
for every 3,000 heat units to be absorbied.  This is equal to about 1.6
running fect of 2 inch pipe.  Fora 50 ton plant, according to this rule,
we will require a sufficient amount to absorb 14,200,000 heat units in
24 hours, which in round numbers will be 14,200,000 % 1.6+ 3,000=
7,573 running fect of 2 in. pipe.  Of course you understand this esti-
anate is approaimate.  If we were using 1 in. pipe instead of 2 in. pipe,
and the same factor, namely, 3,000 heat units, to be absorbed in 24
hours per each square foot of pipe surface exposed, it would require
about 2,833 running fect of pipe.  The condensers are a system of pipes
or coils into which the ammonin, after being compressed in compressors,
is forced, where it is cooled by cold water trickling over the pipes.
These are called atmospheric or surface condenscrs. The ammonia
in passing through the condenscrs yiclds to the cooling; water the heat
which it bas acquired in doing refrigenating duty by its cvaporation
and the heat it has acquired during compression, supetheating being
prevented by a liberal supply of oil in our case.

The mechanical work done during compression is converted into its
cquivalent of heat. This amount of heat is also cqual to the latent heat
of volatilization of the amnionia at the temperature of the condenser.
The efliciency of the condenser determines in a great measure the
cconomical working of the machine, and for this reason it is good policy
to have as much condenser surface as practical consideration may per-
mit. It is said for average conditions {incoming water 65 deg. F., out-
going 85 deg. F.) it will tequite 20 square feet of surface per ton, of for
a 50 ton machine it will take 1,600 linear feet of 2 inch pine. The
man Afference of outgoing and incoming water is 20 deg.. 485.42%20
%60+ 20+ 8.33 = 3496, which is amount of water in gallons per hour.

GREDIKWOKKS Fok Econoszine Coorine Waikg. — Where cool-
ing water is very scarce, and especially where atmospheric conditions—
dryncss of air, cte.—are favorable, the cooling water may be re-used by
ubjecting the spent water to an artificial cooling process by running the
same over large sutfaces caposed to the air in a finespray. A device
of this kind is doscribed as being a chimney-iike structure, built of
boards.  Its height is 25 fect, the other dimensions heing 8'x 8.
Inside this stmctme are placed a number of partitions of thin boeatds,
\paced 4 inches apart, extending to within 1 foot of the bottom of the
ructure ; but the lower halves of these pattitions are placed at right
angles to the upper halves. This arrangement gives better results than
unbroken pantitions.  The water to be cooled enters the structure at
the 10p, where, by the use of a galvanized iron overflow gutter, itis
spread evenly over the pattitions and walls and flows downwaid in
thin shets. At the base of the structure air iy introduced in such
quantity that the upward curtent has a velocity of about 20 fect per
sccond.  The air mecting the downward flow of water absorbs the heat
by contact and ako by vaporizing duting the passage, 20 deg. F.

The ol used for lubricating the compressors differs from ordinary
lubricating oil in that it must not congeal at low temperatures, and
must be free from vegetable or animal oil.  For thiszcason only mineral
oils can be wsed, and of these only such oils as will stand a low tempera-
tute without freczisg, such as the bext pasafiin oil will do-

Bro. Edkins wished to know what a 50 ton ice plant

Wwas.

Bro. Fox replicd that it absorbed the heat in 2 cold |

storage room with the same power as would 50 tons of
jce kept at 327 F.

Bro. J. J. York said that only the previous week the
Roard of Trade of Montreal had met to consider the
introduction of ice-miking machinery on the steamships.
It was u subject which the intelligent engincer would
have to grapple with sooner or later.

A hearty vote of thanks wus tendered to Bro. Fox for
his paper.

Mr. J. M. Campbell, of Kingston, promised a paper
on ** Electrical Appliances,” but was unavoidably absent
from the city.

A visit was then paid to the electric light and gas
works, under the direction of Mr. Simmons, the super-
intendent, who showed the delegates some experiments
with acetylene gas.

SECOND DAY.

‘The convention resumed at 10 a.m., the president in
the chair.

Bro. E. ]. Philip, Executive Secretary, presented his
report, which showed that the total receipts for the
year were $607.22 and the expenditure $505.65, leaving
a balance of $101.57. The strength of the association
had not been up to that of former years, neither numer-
ically nor financially, but a large amount of good had
been done by the association taking up the matters of
education, insurance and certificates, and while none of
these had been as successful as was aoticipated, the
probability was that during the following year they
would be got into better shape. He suggested that
the cost of certificates be lessened to the members and
that they be made compulsory. He again reported at
length on insurance and the Correspondence School, as
also on a scheme that would make the Executive more
of an educator, by establishing a Bureau of Information.

The Committee on Constitution and By-laws presented
a report, which recommended that it be made compul-
sory to secure me nbership certificates, and that a reduc-
tion be made in the number of officers. This was
necessary in order to meet expenses. The movement
met with much opposition, some proposing raising the
per capita tax, while others suggested meeting in con-
vention every two years. The committee was requested
to report again the following day.

The report of the Treasurer was then presented, in
which it was stated that the Association had felt the
cffects of the commercial depression. There was a bal-
ance on hand of $101.57.

The report, which was certified correct by the audi-
tors, was adopted, and the meeting adjourned for lunch.

At 2 o'clock, by the courtesy of Mr. B. W. Folger,
manager of the street railway, a special car took the
delegates and friends to the penitentiary.  Mr. Devlin,
chief engineer, escorted the visitors through the institu-
tion. They were shown a small hand engine built by
the famous Percy, of Montreal, forty years ago, for the
penitentiary, which cost $1,100. Over the door of the
engine room was the lettering * Welcome C.A.S.E.”
surrounding the British coat of arms.  On the wall was
a crown of colored incandescent lights. Rockwood
asylum was also visited, and in the evening the mem-
bers had an outing at Lake Ontario Park.

THIRD DAY.

At g aum. oa Thursday the business of the conven-
tion was again taken up.

The report of the Committee on Constitution and
By-laws was adopted. It recommended the granting
of a free certificate to every member of the association
in grood standing and the raising of the per capita tax
a5c¢.

The report of the Committee on Education and Good
of the Order recommended that members should take a
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course in the International Correspondence School.
This report was also adopted.

Bro. Edkins suggested the advisability of taking
steps to secure Dominion legislation compelling all en-
gincers to hold certificates, instead of as at present,
through the provincial government.

Bro. Granberg said Quebec would give cvery assist-
ance. If there was a compulsory law passed by the
Dominion government, the certificate holders of the
Ontario association would readily join the Canadian
association, and allow the former to lapse.  This would
bring in a membership of from 700 to 8oo.

Bro. Wickens said he had been through five legisla-
tive fights, and advised them to ask for enough, so that
they would be able to get something.

It was moved by Bro. Edkins, and seconded by Bro.
Phifip, that a committee be appointed to co-operate with
the executive board of the Ontario association with a view
to securing Dominion legislation for the compulsory
examination ot stationary engineers. Carried.

It was resolved to publish a hand-book, giving a list
of all the enginecers in Canada, which number about
12,000.

The mileage report was then adopted.

Bro. Norris moved that a quarterly report from the
Executive Secretary be sent to each branch giving its
standing. Carried,

ELECTION OF OFFICERS.

The next order of business was the election of officers.
The president appointed Bro. Edkins returning officer
and Bros. Robert and Tandvin scrutineers.

For president Bro. James Devlin, of Kingston, was
clected by acclamation.

For vice-president four nominations were made, Bros.
Philip, Pettigrew, Granberg and Chapman. Bro. E. J.
Philip, of Toronto, was elected.

The contest for secretary was between Bros. W. F.
Chapman, Brockville, and R. C. Pettigrew, Hamilton,
the former being successful.

Bros. Pettigrew, B. A. York and Granberg were in the
field fortreasurer. Bro. Pettigrew was clected.

For conductor there were eight nominecs, Bros. Hug-
gett, Murphy, Bain, Wickens, B. A. York, Moscley,
Johnson and Jorden. Bro. J. Murphy, of Montreal,
was successful.

Bro. F. J. Merrill, of Ottawa, was elected door-
keeper. The other candidates were Bros. Huggett,
Fox, Jorden, McKay, Johnston and Norris.

Past-president York installed the newly-clected offi-
cers, and the retiring president, Bro. Blackgrove, was
presented with the customary jewel.

The officers clected thanked the convention for the
honor conferred upon them and promised to endeavor
to further the best interests of the C. A. S. E.

A vote of thanks was tendered the returning officers
and scrutineers.

Votes of thanks were also tendered the Kingston
Street Railway Company, the International Correspond-
ence School, the Mayor and city council, the local
association and the press.

Brockville and Hamiliton both tendered for next
year’s convention, with the result that Brockville was
chosen.

The president-clect appointed Bro. Granberg district-
deputy for Quebec and Bro. Cody district-deputy for
Ontario.

Bros. Wickens, Edkins and Norris were appointed @t
Commiittee on Legislation.

After conclusive remarks the convention closed by
singing ¢ God Save the Queen.”

At 3 p. m. the members took carriages for a drive to
Kingston Mills and Fort Henry, lunching at the former
place.

THE BANQUET.

A banquet at the British American Hotel on Thursday
evening fittingly closed the convention.  The chair was
occupied by President S. Donnelly, of Kingston No. 10.
On his right sat the Mayor, Aldermen Skinner, Ryan
and Tait.  On his left was Executive Presideat Deviin,
Past President Blackgrove and Past President Wickens.

The first toast on the list was *“ The Queen,” which
wis honored by singing the National Anthem.

The Mayor and Ald, Skinner, Ryan and Tait re-
sponded to the toast of the ¢ City of Kingston.”

“The C.ALS.E., its Aims and Objects,” brought re-
plies from Bros. Wickens, J. J. York, Granberg and
Norris. Bro. Wickens said that the C.A.S.E. was
bound to succeed, for
it was founded on the
rock of knowledge.
Intelligent engincers
did not believe in
accidents; explosions
were due to carcless-
ness or ignorance.

Bro. York said that
if all the engincers
were as proud as he
was to be a member
of the C.A.S. E. the
membership would

increase  ten  fold.
Steam users contems-

plating  remodelling
their plants or in-
stalling new ma-
chines should consult
the C.A.S.E.

Bros. Granberg and Norris spoke briefly of the advant-
ages afforded by the association.

“Our Manufacturers” was acknowledged by Mr.
Anderson, of the Imperial Oil Company. He spoke of
the practical emigration policy required in Canada, and
advocated the further extension of foreign trade.

Mk, S. Dossaiey, President, Kingston No. to,

Mr. Robertson, of the Correspondence School at
Scranton, responded to the toast *“‘Our Technical
Educators.”

“ Qur Visitors and Kindred Socicties " brought re-
plies from Bros. Blackgrove and Edkins. Bro. Edxins
said that many thought that the O.A.S.E. was an an-
tagonist to the C.A.S.E,, which was not the case.  As
soon as Dominion legisiation compelled qualified licensed
engineers the O.A.S.E., with its 700 members, would
amalgamate with the C.A.S.E.  He showed how dan-
gerous it was to place boilers in the care of incompetent
men, by giving the relative explosive forces of steam
and dynamite,

¢ Kingston No. 10" was acknowledged by Bros. S.
Donnelly and J. Devlin.

“The Exccutive Council™ was replied to by Bros.
Devlin, Philip, Pettigrew and Chapman; ‘‘ The Ladies”
by Bro. Granberg and Ald. Tait, and ¢ The Press” by
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representatives of the Kingston Whig and News, and
the Canadian  Engincer and  Euectricat. News, of
Toronto.

The entertainment wis interersed with songs by
Messes. Grant, Blackgrove, Cochrane, Skinner, Murphy
and Rubert.

MR, JAMES DEVLIN,

Mr. Devlin, president-clect of the C. AL S. E.,, was
born in Kingston, and is the cldest son of the late P,
Devlin, a veteran fireman.  After serving his appredtice-
ship with the Canadian Locomotive and Engine Com-
pany, he worked for a time with D. Ewen & Sons, and
1873 was appointed engineer of the Government
waterworks,  Two years after he was transferred to the
penitentiary at St Vincent de Paul, near Montreal, as
chief engineer.  In 1885 he received the appointment
of clief engineer of Kingston penitentiary, which posi-
tion he still occupies.  His connection with the C.ALS.E,
dates from the year 1892, and since that time he has
been an active worker.  He was largely instrumental
in securing the formation of the Kingston branch, and at
the annual convention at Qttawi last year he was unini-
mously elected to the Executive Committee as vice-presi-
dent, and filled the position with such credit that his quali-
fications for the duties of president are unquestioned.
He is also a member of the Board of Examiners of the
Oatario Association of Stationary Eagineers, and a
strong advocate of compulsory examination of engineers.

SPARKS.

An clectric light plant will probably be installed in the asylum
w1 Brockvilie, Ont.

The Shetbrooke Telephone Co., of Sherbrooke, Que., is build-
iny 100 miles of new lines,

A byelaw has been curied by the ratepayers of Listowet, Ont.,
in favor of clectrie lighting.

The Prescott Electric Light Co., of Prescott, Ont,, contemplate
making additions to their plant

Local parties will probably install an electric light plant for
street lightingg at Winchester, Ont.

‘The Ouawa Electric Light Co. intend putting in a 7,000 candle
power machine in No. 2 power house,

It i~ anid to be the intention of Mr. Comstock, of Brockville, to
place an clectrie light plat in his yacht,

Oa the 1710 of August the ratepayers of Huntsville, O, sanc-
tioned a by-law providing for an electric light plant.

It is announced that a gentleman from Halfax proposes estab-
lishing an clectne hght plant at Shubenacadie, N. S,

The plant of the Owen Sound Eleetric Light Co. is being
cularged 10 supply incandescent as well as are lights.

The Galt, Preston & Hespeler clectric sailway cardied 35,000
passengens aad 930 tons of freight during the month of July.

The Auer Light Co., with a capital of $30,000 has been organ-
ized in Ottawa, Mre. G 8. Taggeart has been appoitted manayer.

The Listowel! Gas Co., of Listowel, Ont., purpose installing an
clectiic plam when the present contraet for lighting the town
expires.

The Tropan Car Coupler Cos brunch at Smith's Falls, Onr.
are supplying” the Quebee and St Jolw electric road with car
couplers.

lncorporation i bemg sougbt by the Amberstbury Electrie
Laght, Heat & Power Co, of Ambenstburyg, Ont., with a capital
stock of S.‘0,000-

1t s evported that Michael & Becker, owners of o patent tele-
phone system, are prepaed o make an offer for the telephone
frauchise of Toronto.

The city council of Windsor, Qut,, have purchased the machia-
ery in the electric lighting stanon from B, Leonard & Sony, of
London, at the price ot 82,085

M. R. Mclaughling of Summerville, has cntered 2 suit

against the Toronto & Mimico Electric Railway Co., to recover
$20,000 damayges for the death of her husbaund, who was killed by
one of the company’s cars.

Owing to the destruction of the power howse of the Monteeal
Park & Island Railway Co., two new power houses are being
erected, one at Lachine and the other at St. Laurent,

The Electric Railway Co. at Sherbrooke, Que,, is said to be
negrotinting for water power at Brompton Falls, and if successful
will commence the constraction of the road at an carly date,

De. Hartison Chamberliin has presented to the cily council of
Buaffalo a petition askieg for permission to construct and maintain
atelephone system in that city. 1t is proposed to organize a new
campiny,

The Hamilton, Chedoke & Ancaster Electric Railway Co. have
secured almost all the right of way necessary for their proposed
tine, and steps are now being taken to organize the company, I
is the intention to have the road in operation early next summer.

In the decision of the Privy Coundil in the case of the Toronto
sereet Ruilway Co. re the duty on stecd rails, several othier railway
companies are interested, as follows ¢ London Street Railway Co.,
$12,000 to $15,000 ; Hamilton Sireet Railway Co., $18,0003 Wind-
sor Strect Railway Co., $6,000. The Winnipeg Street Railway
Co. is also said to be interested.

Incorporition has been granted 10 the Callendar Telephone
Exchange Co., with head office in Toranta. The object of the
company is to deal in telephone pateats, and o build and operate
telephone lines throughout Canada.  The promoters are: Ro-
maine Catlinder and Edward . Hart, of Brautfoed, and J. Enoch
Thompson, of Toronto. The capital stock is $100,000.

‘The corporation of the town of Markham, Oant., have leased
their lighting plant 1o the Markham Efcctrie Light Company, whao
hiave extended and improved the system,  They have installed a
20 KW, adternatings plant furnished  them by the Royal Electiic
Company, and about 330 lamps, The street lighting has also
been chamyred from arc to incandescent lights, which ae giving
every satisfaction,

At the annual meeting of the Ottawa Car Co., held recently, it
was stated that o dividend of 8 per cent. had been paid to the
sharcholders and a swin equal to 4 per cent. placed to the reserve
accomnt of the company. Dircctors were elected as follows
Thomas Abcarn, president and managing director; James D,
Fraser, sccretary-treasurers W. W, Wiley, J. W. McRae, W, Y.
Soper and Wm. Scott.

The addition to the power house of the Montreal Strect Railway
Co. is nearing completion. A new boiler house with chimaey 250
feet in height is beingy constructed, in which will be placed three
Babecock & Wilcox water tube steam boilers and a direct-con-
nected engine of nearly three thousand  horse power.  #Fhis addi.
tion has been rendered necessary in order to cope with the
increasing passenger traflic.

R. Anderson, Outawa, is applying for a patent on an efectric
switch (o turn on one, two or three lights, or any number, in rota-
ton.  Itas useful i high chandeliers on occasions where only
ane or two lights are required.  He is also applying for a patent
for an invalid’s push hanging switch. One push lights the lamp
and the next puts it out. This is a very simple and useful con-
trivance. It will be made of poreelain.

The Richmond County Electric Co. have decided to cntirely-
remodel their plant outside the station.  All their old type trans-
formers will be discarded and be replaced by Stanley type in large
unils, and all theie primary circuits will be teansformed to 2,000
volts, By these changes they will secure twenty per cent. in-
crease in capacity and be able to take care of their increased
business without changing their present dynamos.  The order for
transformers and supplies has been placed with the Royal Electric
Company.

At the recent camival at Halifax, N. S., an atteaction of much
wterest was the clectneal ifluminations of the war-ships and the
illuminated procession of steamers, yachts and boats,  The flag-
ship ¢ Crescent ™ wis decorated with incandescent lamps, while
the English and French warships and the cabie ships ““ Mackay
Benuett  were beautifully displayed  with search lights and blue
fire.  Ou ihie steamer * Annie™ was placed a special engine and
dynamo. with strings of incandescent lamps covered with fancy
shades and Wheeler reflectors.  This installation was the work of
John Starr, Son & Co., of Halifax, and reflected credit upon the
firm.
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TO AVOID FIRES FROM ELECTRICAL
APPLIANCES.

The National Board of Fire Underwriters of the
United States has promulgated a series of rules refer-
ring to clectrical appliances for light and power. 1t
publishies the following cautions for the information of
the public.

1. Have your wiring done by responsible parties, and
make contract subject to the underwriter's rules.
Cheap work and dangerous work usually go hand in
hand.

2. Switch bases and cut-off blocks should be non-
combustible (porcelain or glass).

3. Incandescent lamps get hot; therefore all inflam-
mable material sliould be kept away from them.,  Many
fires have been caused by inflammable goods being
placed in contact with incandescent lamp globes and
sockets.

4. The use of flexible cord should be restricted to
straight pendant drops, and should not he used in show
windows.

5. Wires should be supported on glass or porcelain,
and never on wooden cleats ; or else they should run in
unproved conduits.

6. Wires should not approach each other nearer than
eight inches in arc, and two and one-half inches in
incandescent lighting.

7. Wires should not come into contact with metal
pipes.

8. Metal staples to fasten wires should not be used.

9. Wires should not come into contact with other
substances than their designed insulating supports.

1o. All joints and splices should be thoroughly
soldered and carefully wrapped with tape.

11. Wires should be always protected with tubes of
glass or porcelain where passing through wall, parti-
tions, timbers, etc. Soft rubber tubes are especially
dangerous.

12. All combination fixtures, such as gas fixtures
with electric lamps and wires attached, should have
approved insulating joints. The dse of soft rubber or
any material in such joints that will shrink or crack by
variation of temperature is dangerous.

13. Electric gas lighting and clectric lights on the
same fixture always increase the hazard of fire, and
should be avoided.

14. An electric arc light gives off sparks and embers.
All arc lamps in vicinity of inflammable material should
have wire nets surrounding the globe, and such spark-
arresters reaching from globe to body of lamp as will
prevent the escape of sparks, melted copper, and
particals of carbor.

15. Arc light wires should never be concealed.

16. Current from street railway wires should never
be used for lighting or power in any building, as it is
extremely dangerous.

17. When possible, the current should be shut off by
a switch where the wires enter the building, when the
light and power are not in use.

18. Remember that ¢‘resistance boxes,” *‘regulat-
ors,” “rheostats,” *reducers,” and all such things,
are sources of heat and should be treated like stoves.
Any resistance introduced in an electric circuit, trans-
forms clectric cnergy into heat.  Electric heaters are
constructed on this principle. Do not use wooden
cases made for these stoves nor mount them on wood
work.

AUTOMATIC COAL WEIGHING MACHINES
FOR POWER STATIONS.

Tue Jate Hon. Eckley B. Coxe, who strongly ad-
vocated the substitution of a continuous record of actual
boiler performance tor the prevailing system of occasion-
al tests, once stated the matter, very tersely, saying:

‘1 am not so much interested in knowing what some
expert may be able to do with my boilers as to know
what work my firemen are actually getting from them
cvery day.”

To know this, however, means the measuring of the
intake and the output. -means accounting for the entire
supply and production, so that the pecessary compari-
sons may be made for formulating the result.  The
automatic weighing machine supplies this requirement,
automatically handling coal and.water, much after the
manner of an ordinary water meter, sy, interposed in
a water pipe, or a gas meter for that matter, giving a
continuous and reliable record of what has  passed
through it.

In another way, too, may the automatic weighing
machine serve a good purpose.  Daniel Webster has
been quoted tor the way in which, in one of his speeches,
he emphasized “‘the tremendous power ot six per cent.™
Certainly the investor of to-day looks sharply enough
to the difference of one per cent. in the rate of interest
chargeable against him.  But does he look as closely to
the other components of the “‘cost?” For instance, recent
experiments indicate that the anthracite coal generally
usecd for steam making will hold about four per cent. of
water without much dripping ; and much of that coal is
‘““watered” to this extent before delivery. I, now, the
coal pile be replenished twice a year with wet coal, it is
evident that the the buyer pays the interest rate plus
cight per cent. of the purchase price as the cost of the
capital employed in “‘carrying” the fuel account,

Although the coal cannot, for obvious reasons, always
be obtained dry, the drying may be readily effected in
nearly all power stations before the coal reaches the bins
by using heated air drawn from the upper part of the
boiler rooms. Then, by weighing in through an auto-
matic weigher and reweighing in the same way, first 1o
the bins, next directly to the furnaces, all of the required
facts are obtained. The first weighings, by showing
the amounts taken and delivered to the bins indicate the
evaporation, and a comparison of the records of the
second and third readings will show, at any time, the
amount held in storage in cach bin, besides giving the
amount chargeable to each set of boilers. —Francis H.
Richards in Cassier’s Magazine for August.

ERRATA.

Mr. John Paiterson, of the Power Company, Hamilton, writes:
*Will you hindly correct a couple of crrors in your anicle on the
Cataract Power Co., of Hamilton, in the August issue of your paper.
The water flowing over the fall is more than 6 inches by 48 feet, in-
stead of § inches by 18 feet, and the bead is about 210 fect instead of
270. The flow of water is over cight thousand cubic fect per minute,
which at this head gives something over the 2500 horse power,”

Mr. I G Gossler, engineer for the Royal Electric Co., Mon-
treal, is at present enraged on the reconstruction of the Montren)
station.  They are replacing 17 alternators by five 300 kilowatt
grenerators, dicectly connected to three engines.  They are also
building an entively new switch board for liight and  power from
the two phase circuits.  Their present system of 1000 volts iy
being changed 10 2 2000 volt system and their transformers are
being replaced by more modern ones.  Power will be obtalned
from Chawmbly Falls, ificen miles distant.
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CORRESPONDENC

Ty the Fdator « f the CANADIAN BUre THILAL NKWA,

Stk ¢ - 1 chpped the following letter from the August issue of Power,
and wath your permrssion wall reproduce it hete, as the writer evidently
tas discovered some siew ddement of danger in our aleeady dingerous
but intereting aceupation .

WIERE QUICK ACTION WAS NECESSARY,

Several years ago a gentleman who is now chiel in a lange water
works 1n New York had chaige of an engine in a saw mill in the then
wild woaods of Michigan,  One worning he came to the will, and found
no steaw. ‘The watchman told him that he had been Gring very heavy
for sevesal bours with dey fuel, — An examination showed that the boiler,
dome, and steam pipes were fall of water, also that the boiler and arch
were eacessavely hote  Here was a case of darger that required a super.
100 knowledge of enginecting, philosophy, good judgment, and prompt
action,  \What would you do?

I. W. Powgs.

Will my fellow Canadian professional hrethien enlighten me as to
what this writer intends to explain, whether the boiler in question had
heconie so ovetheated as to have become dangetous from this cause, or
amply whether the engineer was featful of detaining the sawmill hand
until such time as he could reduce his water level and make the steam,
the watchman bad been so long trying to get?

Aier reading the letter | am of the opinion that the writer intends to
state that the boiler was overheated and in danger of collapse from this
cause.  He tells us that the bailer, dome and steam pipes were full of
water, but docs not say how they happened to be full § quite evidently
the water had fed into the boiler from some source after the engineer
had shut down the previous night -a not altagether unknown occurrence,
as most engineers can verify, especially when there happens to be a cold
water pressure on the feed main.  No matter how the thing happenced,
however, we are told that the apparatus in question was full, that the
watchman had been fiting for several hours, (apparently on this particu.
lar morning the watchman got at the fires carlier than usual) ; that he
had no sicam, that the boiler as a consequence of the untiring cnergy of
the walchman was eacessively hot, that immediate danger was so great
that this model up-to-date engineer had to know so much and act so
quickly under those trying cucumstances that Mr. Power thioks it
warthy of record as a brilliant engineering feat and wants to know what
other engincers would have dune under the circumstances.

Well, Mr. Power, for my part under such citcumstances as these 1
should have kept eveeedingly quiet and taken off wy coat and made
steam, 1o the firt place, if, as Mr lower tells us, the boiler, ctc.,
was foll of water, how was it that the almost incessant firing of the
watchman &id not impart some heat to this same water, particularly
when the boiler shell was so overheated 2 M. Power no doubt knows
that the citculation within the boiler was just the same under circum-
sances stated as it would be with dome full of steam, under ¢qual pres.
sure, and akw as heal was impasted 10 the water it would in course of
cvents follow the natural law and expand  But we are told everything
was full and thetefore water could not eapand or increase in bulk, and
inctease of presswie on the boiler would follow as a natural consequence
and would be recorded an the steam guage just the same as though the
boiler was making steam in the usual course of events. We are told,
however, that when the enginceer amnved there was no steam, or in other
words no pressure was inhcated on the gauge.  If so, then it is quite
evident that the heat from the fires bad never rea hed the water within
the boiler, and that ovetheating of boiler plates was caused 1ather from
want of water than there being too smnch watet in the boiler,

After reading Mr. P'ower's letter T am very much inchned to beheve
that a very large amount of danger was nnagimary and that a great many
of the cincmstances are the tesult of an mnaginatine bran 1ather than

an actual occurtence. . .
R Y A W N

The Loner Manufactarmg Lo, of Toronto, have apphed for
meorperation to baild motor velncles, ete. The capial stock s
$500,000.

Mr. Higman, head of the Government Llectrne Light Tuspection
Department, recentiy made i test of the electric hght service sup-
plied to 1he city of Toronto by the Toronto Elcetric Lyght Co.  In
his report to the City Boand of Contmal he stites that ** voltage
readings were made at 12 different lamps, which show an average
pressune of 31 ovoelts, Hoan average of the whole ampere readinges
1y made we have 10,0 amperes as the carrent steength 5 this mul.
tiplicd by the mean voltage pives an average of 331 watts, ar 23
pee cent. in eacess of what the conteact called for.™  “The report
concludes with the statement that  not only s the company ful.
filling ity oblygations, but s douy »0 gencrously, and the operation
of the whole plant is decidedly creditable.™

BEARDSHAW’S “PROFILE” TOOL STEEL,

QN anothier pagze of this journal will be found an advertisement
by Messes. Winn & Holland, of Moatreal, who have secered the
sole agency for Canada for the sale of Beardshaw's Profile Tool
Steel, which is now being largely introduced in Montreal,  In
mtroducmg to the engineers and allied trades tool steel in a new
form, hitle need be said, other than to point out its various appli-
cations, (which is done in the catalogues supplied by the agents)
for to say, that the steel comes to the user in such form or profiles
s to enable tools o be made by grinding only, is to indicate that
a long-felt want has been met.

This steel is now rolled in six different sections or profiles, most
requited by engineers and machinists, and other profiles will be
made as required, Tools for the Lathe, planer, shaping, slotting
and drillingg machines, also chisels, rimers, taps, bits, broaches,
gravers, etey, ave made from this steel without forging, and there
in, therefore, no wasting in the fire.  The steel as it comes from
the rolls is ready o cut to lengths and grind into tools, which is a
yreat saving in time.  There is also a saving over 30% in the
weight of steel used.

The manufacturers claim that the quality of this steel is much
finer than any ordimary ool steel put upon the market. Owing to
it not being necessary to forge it, it is possible 10 supply a very
wmuch more durable steel, which if fornged, would be liable to be
spoiled by the blacksmith,

The adoption of this Profile Steel amongst the most up-to-date
engineers is now an assured fet. An undoubted success of this
steel hus been made io Europe, and it is now being introduced in
the colonies.  The Profile Steel is also being produced in self-hard
quality, so that no heating is necessary,

PERSONAL.
Mr. Al Al Dion, superintendent of the Ottawa Electric Light &
Power Co., returned a fornight ago from a trip to New York.

Mr. George C. Peters, manager of the New Brunswick Tele-
graph Co., at Mouncton, N. B., recently had the misfortune to
break one of his arms,

Mr. J. C. Mullen, formerly with the Ottawa Electric Railway
Co., is at present engaged on the construction of a government
clectrie line in Durban, South Africa.

It is stated that Mr, James Deviin, chief engincer of the poni-
tentiary at Kingston, is an applicant for the position of Superin.
teadent of Public Works for the Dominion.

Mr. AL Porter, supermtendent of the Cornwall Electric Strect
Railway, has resigned, to aceept a position in Montreal.  The em-
ployees of the company presented him with a gold watch on the
eve of his departure,

Mr. Angus Geant, for maay years superintendent of the Great
Northwestern Telegraph Co., at Montreal, died at his home in
Prescott on the 15th ult. Some time ago, owing to il health, he
was obliged to resign his position,

The death occurred in Torouto early in August of Mr. Thomas
Northey, father of Mr. J. P. Northiey, of the Northey Mf, Co.
Deceased wis well known throughout Canada, and was in his
Soth year.  Fifty years iygo he established a foundey in Hamilton,
removing to Toronto in 1880,

Meo WL EL Davis, formerly of the Toronto Strect Railway Co,,
and latterly clectrical engineer and purchasing agent of the
Detroit Railway, has resigned his position and removed to Sayz.
inaw, where he becomes mamager of the Bearinger Electric Rail
way between that city and Bay City.

Me. ). ) Ashworth, for several years attachied to the engincera
g department and latterly to the agency staff of the Canadian
General Electric Co., has severed his connection with the coni-
pany and will engagre in the future in independent engineering
and construction work.  The termination of Mr. Ashworth's con-
nection with the company was wiade the occasion of a pleasaut
expression of good will on part of the Toronto staffit the form of
an address accompanying the presentation of a locket with mono-
wram suitably engraved.

tis with deepest regret that we announce the death of Mr. A.
W, Congdon, of the engrineering staft of the Canadian General
Elecuic Co., to whose illness reference was made in these
columns recently.  The hope then expressed that he would prob-
ably recover was unfortunately not well founded, the disease hay-
ingr taken deaper hold upon bis aystem than had  beea suppased,
It is believed that in the trip which Mr. Cougdon made several
veans ago to Japan, his constitution was undermined.
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TRADPE NOTES.

The Canadian General Electrie Coo ave installing a goo-light
incandescent plant in the Winnipeys general hospital,

The Dodge Wood Split Paltey Company have removed their
Toronto office from 56 King street to 74 York street.

Wo AL Johason, of Dresden, has ordered a oo light <ngle
phase alternating plant from the Canadian General Flectrie Co

The Vancouver Consolidated Ry, Co. have ordered a 150 ko w.
* Monocyehe  generator frgm the Canadian General Electiie Con

The Niagara Falls Light & Power Co. recently started up the
second of the 2,000-light single phase genceators purchased from
the Canadian General Electrie Co.

The Hull Electric Co. have ordered a parlor car from the Cana-
dian General Electric Co. to meet the demand for such a service
on part of excursion parties from the capital city.

The Robb Engincering Co., of Amherst, No 8., are placing o
100 horse power engine and a 125 horse power Monarch boiler in
the power house of the Moncton Street Railway Co.

Messrs, Hooper & Starr, who are constructing the Cornwall St.
Ry., owing to the increasing traflie, aave ordered additional C.
G. E. oo motors from the Canadian General Electric Co.

The Dominion Oil & Supply Co., of Monteeal, is applying for
incorporation, to manufacture engine and boiler supplies, cte.
Amony the applicants are Tancrede Hout and Pauol Gailbart.

The Goldiec & McCulloch Co., of Galt, have been given an
order by the Galt Waterworks Departiment for i compound steam
pump capable of pumping 1,000,000 imperial gatlons per o3 hours,

The Paxton, Tait Co., of Port Perry, Ont., are sceking incors
poration, with a capital stock of $99,000. The first directors are
Hon. Jolin Dryden, Georgge William Dryden and William MceGill,

Messrs, B, Bell & Sons, agricultural implement manufacturers,
of St. Georgre, Ont., are having their large works lighted through-
out by clectricity. The Royal Electric Company are installing
the plant.

The Montreal Pack and Island Bailway Company have recently
placed an order with the Royal Electric Company for ten (two 3o
h. p. motor) car equipments, and one 250 k. w. railway generator.
These are to replace their plant recently destroyed by fire.

The Berlin & Waterloo Electric St. Ry. Co. have placed an
order for two closed motor car bodics with the Canadian General
Electric Co.  These cars will be of the company’s standard vesti-
bule type, somewhat madified to mect the views of the president
of the road, Mr. E. Carl Breithaupt, and are intended 1o be
models both in design and construction.

La Compagine Electrique has recently purchased a 30 b p. S,
K. C. two-phase motor from the Royal Electric Co.  This motor
will be used to operate a woollen mill.  This installation is of
special importance as showing the development of multiphase
motor work in small plants, and how small plants can increase
their carning capacity by operating in the day time as well as the
short time o load at night.

The Corporation of the town of Newmarket have closed a cone
tract with the Royal Electric Co. for one of their S, K. C.*
alternating current dynamos, having a capacity of 1,000 16 candle
power lamps; and also have ordered 8oo fight capacity in
w8, K. C teansformers. They are re-building the old plant and
are also installing a new arc machine and Lumps, purchased from
the Canadian General Electric Co.

The Royal Electnie Company are installing for McMaster Bros,,
of Ridgetown, Out,, one of their 75 kow, 8. K. C." transformers
ot 500 light capacity. The generator is direct belted 1o @100 hp.
high speed Leonard Ball engine, making @ very compact and
modern plant.  Their new brick power house is a model of neat.
ness, and when therr plant is completed they will have a fine
modern and complete clectric lighting plant.

Mr. Geo. E. Matthews, manager of the Electric Repair and
Contractiniz Co., of Montreal, states that the results of the com.
pany’s fimst year's business are very satisfactory, and they are
entering upon the second year with fair prospecty. The company
are prepared to execute any class of new or repair wotk,  The
fact that Mr. Matthews was for ten years foreman of the repair
department of the Royal Electric Co. should be a sufficient guar.
antee of competency.

The Montreal Cotton Co. are installing electrical power appar.
atus in their mill at Valleyficld. M. Louis Simpson, the general
manager of the company, after examining the operation of simitar

plantsin the cotton mills in the United States, has placed an order
with the Canadinn General Efectiie Co. for i 000 by p. theee phiase
generator, and for 3o b. p. eapacity in induction motors,  Some
of the Jatter will be of the inverted type attached o the ceiling
amd direet coupled 1o the line shafts which they are to vun.

The Chateauguay & Northern Ry, Co. ane proceeding rapidly
with the equipment of thew road, whiscdt s ceally o biamch of the
Montreal Istand Belt Lme system. The contract for the entire
clectreal equipment amd for the car bodies has been awarded to
the Canadian General Electric Co. and consists initially of oue
200 k. w. multipolar cailway generator, and two open and four
closed cars equipped with C. G, E. 800 motors, and type * K"
controllers,  “The road is exprected to be ready for operation not
later than September 15th,

UNSOLVED PROBLEMS IN THE MANUFAC-
TURE OF LIGHT.

Pror. John Cox, in a recent lecture on the above-
named theme, before the Royal Society of Canada, pre-
sented, in a very striking way the enormous percentage
loss of energy in all attempts heretofore made to manu-
facture light through the agency of the steam engine.

To begin with he points out that in practice not more
than from 7 to 16 per cent. of the energy of the fuel
used can be realized through the engine, and theoretical
considerations establish a limit at about 3o per cent.,
beyond which it would scem to be hopeless to expect to
pass in any form of heat engine. This he terms one of
the unsolved problems.

It is, however, not unsolvable if we can devise some
means of extracting the energy of coal otherwise than
by heat—say in some such manner as that in burning
zinc in a voltaic battery., That this is not beyond the
scope of our present scientific knowledge the recent
experiments of Borchers and others bear strong evi-
dence.

In the second stage of the operation of producing the
clectric {ight, the dynamo 15 already so nearly perfect
that hardly any heat is lost in its conversion into
current.

The third stage brings us to the lamp, with some 7
per cent. of the original energy still available. The
only means thus far available for producing luminous
energy is to heat the molecules of some substance, and
in this operation we are compelled to waste the greater
portion of our availuble encrgy in producing heat before
we obtain the light rays.

‘‘ Here, then, is the second unsolved problem, since
cven in the incandescent lamp and the arc lamp not
more than from 3 to 5 per cent. of the energy supplied
is converted into light.  Thus, of the original store in
the coal less than three parts in a thousand ultimately
become useful. In the last six years, however, some
hint of means to overcome the difficulty has been obtain-
cd fromthe proof by Maxwell and Hertz that light is only,
an electric radiation.  Could we produce electric oscilla-
tions ot a sufficient rapidity, we might discard the
molecules of matter, and directly manufacture light
without their intervention.  To do this we must be able
to produce oscillations at the rate of 400,000,000,000
per second.  Tesla has produced them in thousands and
millions per sccond, and Crookes hits shown how, by
means of high vacua, to raise many bodies to brilliant
fluorescence at a small expense of energzy. . . These
arc hints toward a solution of the problem, but give no
solution as yet. Prof. Langley stiates that the Cuban
firefly spends the whole of its energy upon the visual
rays without wasting any upon heat, and is some four
hundred times more eflicient as a light producer than
the electric arc, and even ten times more eflicient than
the'sun in this respect.  Thus, while at present we have
no solution of these important problems, we have reason
to hope that in the not distant future one may be ob-
tained, and the human inventor may not be put to
shame by his humble insect rival."”
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A MONTREAL ELECTRIC LINE.

AN electric railway is ncaring completion which will
connect the city of Montreal with Bout de {’Isle, the
extreme cast end of the island of Montreal, about twelve
miles from the city. The promoters of the road are the
Chateanguay and Northern Electric Railway Company,
which commenced construction in June Ilast. It will
extend from the Montreal Street Railway Company's
line on Ontario street through Point Aux Trembles and
Longue Point to the cast end of the island opposite
Charlemagne, connecting with that place by a steam
ferry. The road is of the ordinary standard gauge, the
right of way secured measuring cighty feet.  When the
line leaves Maissoncuve the route is perfectly straight
for a distance of six miles, the sharpest curve on the
road being one of two degrees, while it is practically
level the entire distance.  The *rolley poles are of cedar
and of the ordinary size.

The rolling stock is being furnished by the Canadian
General Electric Company. Eight cars are now near-
ing completion, which are finished inside and out in
mihoyany. They will have a scating capacity of from
60 to 100 persons and will be lighted by means of
electric globes.

The power house is being constructed at Point Aux
Trembles, is 85x46 ft., with 18 ft. walls, in which will
be placed a full complement of machinery. The engines,
four in number, are being furnished by the Goldie &
McCulloch Company, of Galt. The company bhave
acquired a fine hardwood grove of twenty acres, at the
end of the island, and where Riviere des Prairies
empties into the St. Lawrence, and this in due time wi'l
be converted into a park. The return trip from the
city to Bout de I'Isle will be made inside of an hour.

HULL & AYLMER ROAD.

Tut starting up of the Hull Electric Co.’s new system
between Hull and Aylmer on July 1, was a marked suc-
cess, both in point of the patronage which it scems
likely to secure, and in the operation of the electric
plant. We hope to be in a position in our next issue to
place before our readers the detailed description of the
various interesting features presented by this important
addition to the electric railways of the Dominion,

The twenty-seventh annual general mecting of the sharcholders
of the Dominion Telegraph Co. was held in Toronto on the 14th
of August.  The report of the directors showed that the liabilities
of the company were $1,015,972.70, and the assets $1,313,005.24.
The report of the directors was unanimously adopted, and the fol-
lowing were clected divectors for-the ensuing year: Thos. Swin-
yard, president; Sir Frank Smith, vice-president; General—
Thos. Eckert, Charles A, Tinker, A. G. Ramsay, Henry Peliat,
Hector MacKenzie, Thomas S. Clark and Thos. R. Wood, In
recognition of his scervices, a presentation of a handsome service
of silver plate was made to Mr. Swinyard, pfesident.

SPARKS.
Airmgements have not yet been completed for the conversion
of the Hamilton and Dundas Railway into an electric 1oad.

The time for beginning the construction of the Pertly and Lan-
atk electric railway has been extended for one year by the Perth
town couneil, provided satisfactory guarantees of bona fides be
furnished,

The city of Vietoria, B, C., and the Consolidated Electric Raile
way Company have been made point defendants in an action 1o
recorver $50,000 damages for the death of Mrs, Peevost, who was
one of the victims of the Pomt Ellice bridge accident.

Frank Stevens, of Hamilton, who was injured by a Gl from a
pole while repairing the Hamilton, Grimsby ad Beamsville rail-
way has entered an action against the company for damages,
alleging that the fall was due to an electiie shoek received as the
result of a4 defective bell,

The Gravenhurst Blectric Light and Power Co., of which Mr,
E.Fo G Fleteber is manager, are re-modelting and re-building
theirplamts They are erecting a brick power house 30 x40 on the
shore of Gull lake where they have an abundance of water for
condensing purposes and ate casy of access to the Grand Tronk
Ry. for their fuels  The order for an 8o h. p. Wheelock engine
with condenser, boiler and shafting, was seenred by the Goldie &
McCulloch Company, Lid., of Galt, Ont.  This will give them
ample power.  ‘they have also puechased from the Royal Eleetric
Company a 30 kaw. 8, K. C." alternating generator and swit “h-
board, and an 18-light 6)4 ampere T, H." Royal are dynamo
with lamps, which are now beimge installed. When completed,
this will be one of the finest clectric lighting plants in Canada, and
speaks well for the enterprise and posh of the new company.
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Tius is to certify that MR, ROBERT ANDERSON, of the City
of Ottawa, installed an Electric Light Plant in the village of
Eganville for me, T am pleased to say that the work was done
ina most satisfactory mansier.  Any” person requiring his ser-
vices will find him reliable and trustworthy.

JOHN D. McRAE,

EcanviLLe, May 4, 18¢6.

YULCANIZED FIBRE (0. =seamrssesmn sers.

SOLE MANUFACTURERS OF

HARD VULGANIZED 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.

Factoru: WILMINGTON, DEL.

OFFIGE: 14 Dey ST1., NEW YORK.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisars
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SPARKS.

A sundicate of capatalistsis reported to be in course of forma-
ton i Quebey to purchase the Lower Town street railway and
Mr. Beemer ~ eleetric mailway franchise,

it is said, makes it possible to communicate with a ship at a cer-
tain anchor ground without any direct line from land.  Anelectric
batlery is placed on the shore with one pole in contact with water
or moist earth, while the current from the mhu pole, througl a
telegraph key and a revolution interrupter, is conducted toa

cable which is Iaid out to the anchor ground and placed around
the latter in i coil having a diameter of 1,000 to 1,200 feet. On
board the ship is a small .\ulcnoid with which o telephone is con-
nected.  When a message is sent from the land a bell sounds on
the ship and the communication is sent by the telegeaph key
through the telephone instrument.

T'he electrie streost railway at \lummn. N. B., was put in operas
tion on the 12th of :\upul The void is over two milesin length,
and construction occupied less than Gty days.

A deseription of a new electric telegraph has recently been
received atthe Department of State, Washington,  Theapparatus,

ROBIN, SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL AND TORONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day as order is received.

)
r
Y

Mica Boiler Goverings

All Steam Users should see the NEW MICA BOILER
COVERING. 1t is FLEXIBLE, DURABLE
CENT NON -CONDUCTOR OF HEAT.

Teval by Mechanical Eaperte of the Canadian Iadific Ry. Co,
- Grand Trunk Ry, Co., Michizan Central Ry. Co.
Lailer lmﬁmmn am) Insurance Co., anl proval o be the

BEST OF ALL NON- CONDUCTORS.
Frll Partionlars, Repoits of Trials, Prices, Testimonials, &¢., from

THE MICA BOII.ER COVERING CO., Liuiep

9 Jordan St. Toronto, Ontario

BEARDSHAWS “PROFILE” TOOL TEEL

¢ ]
(Patented and Designs Reglitered )

Tools for the Lauthe, Planer, Shaping, Slotting and Drilling Machines; also
Chisels, Rimers, Taps, Bits, Broaches, Gravers, &c., &c.

WITHOUT FORGING; NO WASTING IN THE FIRE: STEEL AN IT COMES FROM THE
ROLLY, READY TO CUT TO LENGTHS AND GRIND INTO TOOLS,

GREAT SIVING IN TINE.  SAYING OYER 50:-" N THE WEIGHT OF STEEL OSED.
WINN & HOLLAND, Montreal, - Sole Agents for Canada.
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Baltic Steed Works.
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

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

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

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. -  MONTREAL. Main Street . - WINNIPEG.
138 Hollis Strest . HALIFAX, Granville Street . . VANCOUVER,

ELECTRICAL
SUPPLIES

E desire to call attention to the advantageous position occupiced by the company in regard

to the supply business in the Dominion.  We do not merely act as agents for foreign
supply houses, but we manufacture at our Peterborough factories, and carry in stock in
our different warcrooms a complete line of Electrical Supplics, covering cvery requisite for
Lighting, Power and Railway Work. We are therefore in a position to fill orders sent 1o us
without delay and at prices which cnable our customers to share ir the advantages of our position

in the supply busincss.

Carbons Incandescent Lamps
Transformers Weatherproof Wire
Meters Rubber Covered Wire
Sockets Flexible Cord

Arc Lamps Cables

SHADES, GUT-QUTS, ROSETTES AND PORGELAIN
GOODS OF ALL DESGRIPTIONS

l.’lo:n-e men.ﬂon the CANADIAN ELECTRICAL NEWS wher corresponding with Advertisers
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There o an absolute necessity for ad- !

verbismg . there as ull‘.'ll oSy to com-
pete for attentson, and oo one getsait unles
18 by grvang, as st Wetes S0 man strokes
of the hammer, one afler the other, to
compel the people to notice what is oy
one WL E Gladstone.

CEDAR POLES

Telegraph, Telephane and Hletne Laight Poles.
Large stoch to selact from  all lengthy

GEORGE MARIIN,
Fenclon Falls, Oat.

WANTED—BY ELECTRICIAN AND
STEAM ENGINEER

I attion v plant of o urandesent lights and up
wands, with an Jighting, asgeneral man i dharge of
plant (wit ing to trim). Neatly 10 yeans caperience on
all Linds of comtiuctiung, thotoughly puosted v an,
N, 10 satt curgent 2 and wir incandevent |, alo
sransurmct woth, stugle and twa phave wah 2 and 3
wites  Gn o practical bnowledie of station wathing,
steam oe water.  Lhotaughly well up 1o incandewent
tighung A great hualer un mude winng and gule
tine work  Fairstclassreferences  Nalaty low for steady
cemplryment  Addreas € O |,

Eircixnas News Offe

W. HEATHCOTE

Ao M, CAN MK, C K

Electrical Engineer and Contractor,
Mechanical Draughtsman.

71 Yooge Street - TORONTO, ONT.
Tclephione 43y,

STEAM USERS

Desiring the aercices of COMPPETENT EN~
GINEERS of any class, can obtain
s0der, dntelliggent and rellable
wmen, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS,

J. } York. resident. Hoan! of Trade Rald.
g, Montreal,

PACKAKD Incandescent Lamps
PACKARD TRANSFORMERS

Scheetier Recording Watt Meters
o oo oo HOMER GOMMUTATORS © o o o o

Packard Hospital for all kinds of Electrical Repair Work,
Expert Information given free.

PACKARD ELECTRIC COMPANY

(LIMITED)

ST. CATHARINES, ONTARIO
ur “Acme” Automatic . . . .

Railway Goach and Street Gar GURTHINS

For cither open or closed cars—nade to fit any Window,

ARE THE BEST IN THE WORLD.

We also manufacture a New Special Matenal for Excursion or Open Street Cars,
which 1s perfectly waterproof, will not fade, nattier in appearance, any width without
a scam, stronger and cheaper than any shade now upon the market.  Can be seen on
new cars ately erected by the Toronto Rulway Co. We also carry in stock every de-
scraption of Railway Coach and St.eet Railway Shade Cloth, Goods, Fixtures, etc.

WhiTit 20K PAKTICULAKS AND SAMPLES

Menzie, Turner & Co. 3o icoxe

MANUFACTURERS

MUNDERLOH & CO.
g Montreal

TRY OUR STATION

VOLTMETERS
.. . AMMETERS

Hundreds in use in United Stazes, England, Germany,
Feaace, Austrnlia, Japan, cle.

WRITE FOR CATALOGUE AND PRICES

Toronto

IT WILL PAY YOU 10 advertise in the Caxanmiay ELECTRICAL NEws!

Central Station Men

TING THE EXPERIENGE OF

LIENT :

Dear Sik: 1 take pleasure in recommending to your consideration Mr. Geo.
White-Fraser, E. E., who has been acting for this Corporation as Electrical Engincer

for the past two seasons with much satisfaction to the Committee and Council.

I feel

satisfied he has SAVED US MANY TIMES THE FEE we have been paving him

for his services.

Respectfully yours, —_—
Cuarmay Water axo Lient Coam.

The original of this can be seen at my office.

Better see what 1 can do for vou before you make any purchases of Steam or Electrical Machinery.

GEO.

18 Imperial Loan Building, TORONTO

WHITE-FRASER

MEM. AM. INST. ELEC. ENG.

Consulting Electrical Engineer

Please mention the CANADI.AN ELECTRICAL NEWS whan corrosponding with Advartisers
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PATENTS PROCURED ON NON.AR‘C'ING

EBLECTRICAL XINVENTIONS

> moouT & Mavaee, it | A gtomatic Circuit Breakers

phlet on patents sent free. . '
“ mum Patents,” price $3.50, $4.00. You hase been looking for a successful Automatic Circuit Breaker
to be used on the Primary Side of your Alternating Current.  \We liave
it, and guarantee it to you in every way.

< SEND TO

#jy.ygfnl ) | Lightning! Lightning!

2 p Who is afraid of that? Y. ssured that if y
NEW&2'® ¢“MACHINERY; cquipped with our Circuit Breakers you need have no fenr, e have
TORONTO cAaANADaA. . the best protection offered to the electrical public. We are leaders in
i ) the manufacturing of Circuit Breakers, cither for Dircct or Alternating
: Current Systems.  Any voltage. CATALOGUE FREE.
T el eph On es AUTOMATIC CIRCUIT BREAKER CO. - Nawaygo, Mich,, U.S.A,
. TEE.. d— )
P 1] ” ’ e . - v o LI '
' T L e " — ,,-.
! AR AN Y R TR R SRR RN NI SRR
Main Line and
‘Warebouss . . _ R LS
ELEPHONE «
——— = S ~ M | - togry T e
A Pt 2k R 1P Lot
L .
Sold Outright.
Royalties. . « «
Only Telephone
made that doss IS PORTABLE—I:ti sy ishantmwuine i,
not_get out of SAVES FUEL—otn e v ettt adSaast ss por cont ™"
|- Adjustment. ... . .
Sent e catilogae sad rcs. Robb Engineering Go., Ltd -  Amherst, N. S.
. soueuanvracTeRRES: WM. McKAY, Seaforth, Ont., Travelling Agent.
Joiin Starr, Son & 6.
{Liutrzo.
It pays 10 advertisc in the CANADIAN ELECTRICAL News,
24,6 ML 51, SO0 VTR, Halltax, N.S.
6k GOLDIE & MECULLOCH Co.

. {LiMiTED.
MANUFrACTURERS OF

Improved Steam Engines and Boilers

+ PLOURING MILLS ¥+

And the Erection of same inthe most Comxlete Style of Modern Improvenent.

WOOL NACHINERY, WOOD-HORKING MACHINERY, SAWNILL, SHINGLE AND STAVE MACHINERY

Fire and Burglar Proof Safes and ¥Yault Doors.

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

2 @ALT, ONTARIO.—%

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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T 0. W. NENDERSON  wescrnee s comaes HEGIRIGAL SUPPLIES

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

Wiring and Installing Complete Electric Plants
NO
EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
L10HT MACHINERY AND COMMUTATORS, 44 Bleury St.

k1% ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
STORAGE BA1TERIES, DOCTORS’ AND DENTISTS’ ELECTRICAL
APPARATUS AND MACHINERY.

ELECTRIC AND GAS FINTURES. MONTREAL

Corner Jurors

. ELECTRIC FAN MOTORS.

THE OTTAWA PORCELAIN & CARBON C0., Ltd. one>

AMANUFACTURERS OF
: for all kinds of Arc Lamps, inciuding cored
Garbon POmtS and solid carbon for incan,descent circuits.
« ALSO . .

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for

and Electric Light Supplies . Electrical and Hardware Lines . . .
ALL COODS8 GUARANTEED TO OIvB BATISEACTION

Garbon Oylinder Batteries

for use with Annunciators, Electnc Bells, and all purposcs requiring
a Reliable Battery for Open Circuit

Do t .
a nguB::::ry ’p M ESOO :lt:::;e;; Stock.
Specla.l Prices to Trade _
ROGERS ELECTRIC CO. : 425 Richmond Street, LONDON, ONT.

ELECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTRIC CONSTRUCTION

e BELTING

TANNED

= AERRer oo THE J. G. MOLAREN BELTING GO. mowTeaL

THE DAKE ENGINE

For Running Dynamos in
Smaii Isolated Plants

STEADY AND EVEN MOTION

ALSO FOR

MACRNENT DWRECT 10 FR™S, BLOWERS, CENTRTFMGA
PONFS, STOCERS, STEERING GLR, EIC.

————————
CORRYSFONDENCE founm

" PHELPS MAGHINE GO,

EASTHNAN, P. Q.

Mention CANADIAN ELRECIRICALNEWS . . .
when cotresponding with advertisers.

TENDERS WANTED

A Weelly Joornal of advance informas
tion and public works.

The recognired -ahum for udmme-
wents for *Tenden,

CANADIAN CONTRACT RECORD.

TORONTO -




