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W. A. JOHNSON ELECTRIC CO'Y

TORONTO

Phase or Single Phase Slow-Speed Alternating Cur- !
Tworem Generatogrs for Light and Power—50 to 1200 h.p. Manufacturers and CO}Itl‘ actors
for Complete Installation

Alternating and Direct Current Motors.
WAGN ER_TRANSFORM ERS

Multipolar Direct Current Generators—385 to 2,000 h.p.—
NOT THE CHEAPEST, BUT TH" BEST

for Lighting, Railways and Power.
Walker Spring Mounted Ratlway Motors 25, 80, 50, 75,

Compettive Tests prove it the closest rcgulatmg. most efficient and

most durable Transformer made.

STANLEY TRANSFORMERS

Manhattan Enelosed Arc Lamps—(One arc lamp across 110 volt
The Standard of the World for

circuit burns 150 10 200 houts, consuming only 12 inches of solid
carbon 1" dia.)
! Kaystone lncandescent Lamps. Iron Clad Rheostats.

Incandescent Lighting Operating Motors
IArc Lighting Power Transmission

INCREASE DIMINISH
STATION OPERATING
CAPACITY EXPENSES

We furnish a 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 ofice— TORONTO, ONT.
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FIRSTBROOK BROS.
King St. East, - TORONTO
TOPPINB'MANUFAUUIIIS or

BIDE-BOCKS
A CROS8-ARMS,

WRITE FOR PARTICULARS.

[ucandesoens | ,amps |

CHAEAP

We have a lot of 810 32 C. P. Lamps in
Edison, T-11 and S M Basc, which we will
sell away below cost, owing to change in
business and to close consignment.

———

Write for quotation, stating
voltage and sockct used. . .

JOIN STARR, SON & G0, 1w

Electrical
Contractors

. SEND To

_TORONTO CANADA.

ANEW&Z \@/’MACHINERY(

FIRE PROOF

ROOFING

WLLUSTRATED CATALGUE FREE

METALLIC ROOFING (o

AMANCFACTIRERS TORONTO |

TENDERS WANTED

A Weekly J 1 of ad
tion and public works.

The recognized medium for advertise.
: ments for *Tenders.
CAN

DIAN CONTRACT RECORD:

RONTO

Ifyouwantto . . . . .

SELL
ANYTHING

to the wholesale and retail hard-

ware merchants and manufac-
turers

ANYWHERE

in Canada, you can reach them
through
THE CANADIAN

HARDWARE AND METAL MERCHANT
MONTREAL and TORONTO
* Circulates in Every Province.

¢ HALIFAX, N. S. |

———

Buceang F. PuiLirs, President. Jonn Carxolrt, Sec. and Treas,

EGthE . PHILPS ELETRGHL WORK

(LIMITBEID

MONTRERAL, O‘F\N'F\ DA

BARE AND INSULATED ELECTRIG Wit

Electric Light Line Wire
Incandescent and Flexible Cords

gmwmwwmm

Americanite, Magnet, Office and
Annunciator Wires

Cables for Aerial and Underground Use,

AMERICAN ELECTRICAL WORKS, Providence, R. L.
P. C. ACKERMAN, Agent, 1o Cortland Street.

U. S. Factory:
New York Store:
F. E. Dox~oHoEg, Agent, 241 Madison Strect.

Chicago Store:

ELECTRIC APPARATUS OF ALL KINDS REPAIREC ON THE SHORTESY NoTicE -

‘Armatures Rewound for all Systems @ T. & H. Royal Arc Armatures 4 Specialty.
Blectric Wiring and Bell Work. PRICES MODERATE.

Electric Repair & Gontracting Gompany

GRORGE B. MATTEEWS, Manager. 62t Lagauchetiere St v
10 Years Foreman far the Royal Electric Co. TRURPUONR 2177+

ONTREAL.

WESTON ELECTRIGAL INSTRUMENT G0

114-120 William Street,
NEWARK, N.J.,, U 8.A

ST—s——
V‘/ ESTON STANDARD PORTABLE
Direct-Reading
VOLTMETERS, MILLIVOLTMETERS,

VOLTAMMETERS, AMMETERS,

MILLIAMMETERS, GROUND DETECTORS asp
CIRCUIT TESTERS,

OHMMETERS, PORTABLE GALVANOMETERS

Our Portable Instruments are recognized as THE STANDARD the world over
OQu:r STATION A\lMETERS and VOL’I‘METERS are unsurpassed in point
of cxlreme zocuracy and lowest comumpuon of energy.

‘Weston Portable Galvano-
meter—ior Biidge Work.

\ -:\\i" x\&\\\s“\’{\\W\
\ \&\s“\.\\\ N |

THE * MR EEDOG B

ls FURTABLE - Leaves our shop mounted on skids ready for use,

SAVES FUEL—S3Eis b dsavior ot ez cnt, orer 1. common

Robb E,nulnesrmu 6o, Ltd. -  Amherst, N. S.

WM. McKAY, Seaforth, Ont., Travelling Agent.

Please mention the CANADIAN ELECTRICAL NEWS whencorrespondlnz wlth Advortlsors
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The McCormick Turbine o A $izes Tented
©

Enormous Power and
Higher Efficiency than is
obtained from any other
make.

Hundreds Driving Elec-
trical Machinery.

Write for Catalogue.

This Engraving represents three 28 inch Turbines, operating undes 64 head, in the Plant of Chas T. Westcott, Baltimore, Md  #

§- MORG AN SMITH CO. - YORK, PA.
mie Natlonal Tubs Works Gompany_

E R S WAN T The Largest Maken of Al Sizes and Kind< of
TEND ED Special Wrought Mild Steel and
A Weekly Joumal of advance informa- Best Wrought Iron Tubular
The recoguired mediym for advertise? Goods in the World.
, g Control the Manufacture of
CANADIAN CONTRACT RECORD? Wrought Tubular Goods,
TORONTO. —Made of a High Class of Mild Steel from the Ore to the Finished

Product—and Unqualifiedly Recommend NATIONAL STEEL PIPE for oll
uses as Better than any Iron Pipe made,

McKEESPORT, PA.

To Gentral Siation Managers____g‘

Have your Generator or Transformer Plants remodelled and put on a paying
basis. You do not know how much coal is being wasted in inefficient ma-
chinery, or poorly arranged distribution systems, until you investigate.
Write to the undersigned for information that you will never get from
manufacturing companies, as to improved methods and fuel-saving devices.

GEO. WHITE-FRASER
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18 Imperial Loan B%?ES’N o e Conslting Electrical Engineer.
" (yoldie & McCulloch Co.
T LIMITED

MANUFACTURERS OF

IMPROVED

STEAM
ENGINES

BOILERS

SPECIAL ATTENTION calledto the ‘* WHRBLOCK ** IMPROVED STRAN ENGINE,

also the ** IDBAL ** HIGH SPEED BENGINE, cut of which appears above, as being Un- O
cqualled for Simplicity, Bfficiency and Bconomy in Working, and Bspecially Adapted 9 l .

for Blectric Lighting, Street Ratlways, Bte.

i i And the Erec-

Flouring Mills, an e 2

the Most CompleteStyleof Modern
Improvement.

Woo! Machinery,
Wood-Working Machinery

Saw Mill, Shingle and
. Stave Machinery,

- Fire and Burglar-Proof
Safes and Vault Doors.

Tug * IpsaL” HiGH SPEE. ENGINE, DIRECT-CONNECTED.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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Kay Electric Mfg. C'o.

255 James St. N., HAMILTON, ONT.
58 Adolalde St. W., TORONTO ONT. Telephone 1214,

We are prepared to furniah

Dynamos of any capuclty for any rvoltage, cither
compound oy shunt wound,

Motors from 1-8 to 40 h. p., either series or com-
pound wound,

Elevator Motors of all sizes.

Alternating Dynamos from 300 to 1000 lightx,

adransformers of any capacity from & to 125 lights,

Electro-plating Dynanos, any capacity,

Electricul Experimenting in all its branches.

WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED

THE ONTARIO ELECTRIC & ENGINEERING CO. LTD.

81 Adelaide Street West - TORONTO
TELEPHONE NO. 479,

ELECTRIGAL REPAIRS

Manufacturers and Dealers in

SEOMHHND MACHERS BLGT 0D S0 -snr mmmoEERE KRR R mwus

STEAM PUMPS]

P TR e § FOF All DUtlQS

TRIPLEX § — X

NORTHEY MFG. GO., ILtd., TORONTO
The Laurie Engine Go., Mom‘real

S5O0LE AGENTS FOR PROVINGE OF QUEBBG

ke

The Thompson Electric Gompany

HAMILTON, ONT.

ENGLOSED ARG LAMPS ..OPEN ARG LAMPS ..

Iu burn 130 hours without re-carboning ; for Series, For A1t Circrrrs,
Incandescent, Alternating and Power Circuits. Single and Double Carbon Lamp..

\We are the only concern in Canada making a specialty of manufacturing all kinds
Arc Lamps. . .. . .. Write Us for Particulars.

Londdn Electric Motor Co., Ltd. “‘

LONDON - ONTARIO

MANUFACTURERS OF

ELECTRIC MOTORS, LICHTING DYNAMOS, POWER GENERATORS

Dealers in Electric Supplies
Repairs of All Kinds, and Any System, on Short Notice

Gontractors for Street Railways, Electric Light and Power Plants, and Power Transmission. :: Estimates Given.
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RECONSTRUCTION OF THE ALTERNATING
CURRENT SYSTEM OF THE ROYAL ELEC-
TRIC COMPANY, MONTREAL, CANADA.
By P. G. GossLiR.

To meet the generally increasing demand for light
and power supplied from central stations, it has, in
many instances, been necessary to erect new generating
stations, or to recounstruct the existing plant, discard-
ing the old ineflicient apparatus and substituting there-
for equipment of modern design.  In some of the larger

conditions. Besides, there is generally a multiplicity
and variety of apparatus, the operation of which is ac-
companied with danger and unsatisfactory scrvice.

The necessity of giving satisfactory and uniform ser-
vice, of reducing the cost of operation, and of meeting
the increasing demands for light and power being
recognized, and the conditions being such as to permit
of meeting these requirements, an investigation of the
existing conditions generally results in the adopting of
one of two plans: First, the building of a new generat-

SEEE

S. K. C. GENERATORS, Roval ELECTRIC COMPANY'S ALTERNATING CURRENT LIGHTING STATION, MONTREAL.

cities this fact has apparently been appreciated for some
time, as there have been erected stat’ins which are
magmficent examples of modern generating plants,
operating with the highest economy obtainable at the
present time and giving evidence in their design of the
highest engineering skill.

Many generating stations at present supplying a large
output have attained their growth gradually, hating
from time to time installed additional apparatus as it
was required by an increasing business and cxtension
of territory supplied. These stations are now con-
fronted by figures and results showing their cost ot
operation per unit of output to be much more than it
g shouid be, or would if the same output was produced
B by more cfficient apparatus operating under modern

ingr station and equipping it with modern apparatus,
utilizing the old plant for continuing the service during
the course of the construction of the new one, and pos-
sibly retaining it afterwards as spare capacity, or
secondly, to reconstruct or re-equip the existing plant
to conform to the aforementioned requirements.

The latter plan of reconstruction will, without doubt,
be decided upon in the majority of cases, as the use of
large units permits of the installation of sufficient capa-
city, in the same space occupied by the old apparatus,
to meet future demands for a rcasonable length of time.

There have been numerous descriptions published
giving examples of plants erected to replace those found
to be inefficient and giving unsatisfactory service. It is
to be noted that, so far, these new plants, with but few
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exceptions, are direct current stations serving light and
power to congested districts and comparatively small
arcas. This account is of the reconstruction of an
alternating current system supplying current to a large
territory.

The history of the Royal Electric Company of Mon-
treal, and the growth of its lighting and power plants
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from a 12 light arc machine in 1884 to the present time
of serving about 635,000 incandescent lamps, 1730 arc
lamps and 750 h. p. in motors has been told in previous
issues of electrical journals. -

Early in 1896 the directors of the company, upon the
recommendation of the general manager, Mr. W, H.
Browne, authorized the entire reconstruction of its alter-
nating current station and lines -this reconstruction to
be carried out upon plans which should adapt the system
to be served either with power from its existing steam
plant or from the water power plant at Chambly, which
is at present being rapidly developed.

The foresight shown in the recommendation and
authorization of this wholesale reconstruction and re-
cquipment has been well established by results already

O wo B

? obtained. The cconomy of replacing ineflicient appar-
atus by apparatus which is the production of the highest
grade of engincering is, in this instance, no longer a
possibility but an established fact.

One of the gencrating stations of the R. E. Co. is
devoted exclusively to supplving direct current arc
service.

The equipment of the second or Queen street station, [
for serving light from an alternating system, with , J
sparé series arc capacity, prior to its reconstructio
consisted of 18 alternators, 6 exciters and g arc m,
chines, with their numerous belts, pulleys and shafting,
shown in diagrams 1 and 2, representing the apparaty
on the ground and first flats.  The D. C. power genen,.
tors and engines are located in a separate building,

The upright engine, known as No. 1, shown nexty, §
Queen street in diagram 1, was connected by two 30
belts to a line shaft from which were operated four %
k. w. and two 150 k. w. alternaters and 2 exciters,
Operated from the line shafting connccted to No,,
engine were three 75 k. w. alternators and an exciter, 1B

No. 3 engine, located on the ground flat was belte) §RS

by a 50" belt to a line shaft on the first flat, shown i, k8

diagram 2. To this line shafting were connected seven I8
75 k. w. alternators, two exciters, one 45 k. w., D.C B8
generators, five 4o light and one 33 light arc machines,

These latter were used only as spare capacity for th |}
series arc system located in the cast end station, apd

the 45 k. w. generator as spare capacity for the D, ¢, |
power system. The total capacity of the machines con.
nected to this line shafting was much more than th
capacity of the engine, consequently only part of th JB
machines conncected to No. 3 line shaiting could be fully 3§
loaded at any one time.  With that part of the shatisg B
thrown out of service by the clutch shown at “4*[§

DIAGRAM NO M

diagram 2, there yet remained connected to the shafting
in service three 4o light arc machines, which had tobe
up to speed whether they were required or not. To
No. 4 engine were connected by line shafting two 7
k. w. alternators and three 50 light arc machines.

It will be unnecessary to give in detail the heavy lint
shafting losses, the dangers and disadvantages of suc
an arrangement of machines as shown in diagrams 1§
and 2, as they will be apparent at first sight.

There was another danger which menaced the safety
of the entire system a wooden switchboard, the capa §
city and arrangement of which was entirely inadequate §
tor the service required of it.

The alternators connected to the same engine were§
run in parallel, six operating in parallel from No. 1
engine, three from No. 2, seven from No. 3 and twoj
from No. 4 engine. The ordinary advantages to b
gained from operating in parallel were to a great exten!
offsct by the fact of there being no clutches on individud
machines. This also introduced irregularities and ic
terruption to the service from armature burn-outs. Is
running so many comparatively small units in paralld
it was difficult to overcome the “‘idle” currents in th
alternators, and the numerous belts and pulleys required
a nicety of adjustment which was hard to maintain afte
synchronism had once been established.
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The forcgoing statements setting forth past condi-
tions have been made to illustrate the results of a
gradual growth. It is needless to state that had the
resent demands for light and power been foreseen, and
the efficient apparatus of to-day been available, the
station cquipment, in all probability, would have been
far different (rom that which necessitated its entire re-
construction.  The fiest step of this reconstruction was
the rearrangement of the overhead lines. These had
been divided into tliree routes, cach taking approxi-
mately one third of the station output. The relative
positions of the wires on the poles forming these routes
were such as to cause serious fluctuations In the lights,
due to mutual induction. This became so objection-
able that it was necessary to operate all the circuits
forming one pole line from one set of alternators run-
ning in parallel to get comparatively steady service.
\When the total load was too heavy to be run from one
set of alternators, this condition of the pole lines neces-

represents the generating plant as it at present exists,
occupying one instead of two flats —-eighteen old
generators being replaced by five joo k. w. generators
of the S. K. C. inductor type, the latter being belted
directly to the engines.  Also, in diagram 3 is shown
the outline of the new switchboard, located overlooking
the generator and engine roon.

The five 3oo k. w. S, K. C. 2 phase generators were
built in the manufacturing department of the Royal
Llectric Company. To utilize the engines in their exist-
ing condition it was necessary to have the shafts of the
two alternators for No. 1 engine rigidly connected, also
the shafts of the alternators for No. 3 engine rigidly
connected. ‘The machines on No. 1 engine are run in
parallel, also the twoin No. 3 engine are run in parallel,
This arrangement practically makes 600 k. w. units on
both of these engines, at the same time having the many
advantages of being able to subdivide these units and
have four independent alternators.

Maix DISTRIBUTING SwiTCit-BoaRD, ROvAL ELECTRIC_COMPANY'S ALTERNATING CURRENT LIGHTING STATION, MONTREAL.

sitated the running of two or three engines underloaded,
introducing a serious loss in coal consumption. The
relative positions of the wires on the poles were changed
to overcome this mutual induction and most satisfactory
results were obtained, as after this change it was pos-
sible to operate any circuit from any engine without
the slightest fluctuation resulting.

The transformer system was next rearranged, the
old transformers being replaced by ones of close regu-
lation and small core losses and secondary systems es-
tablished wherever economical. The extent to which
the latter was carried may be judged from the fact that
1161 old transformers were replaced by 628 *¢ Stanley”
transformers, with a consequent reduction in leakage
load of 245 amperes, representing a tremendous saving
in coal.

After getting the lines in shape attention was next
directed to constructing a new switchboard and install-
ingr new alternators.

Diagrams 1 and =2 show the generating plant vrior
to its reconstruction, occupying two flats. Diagram 3

Due to the crowded condition of the station prior to
reconstruction, the installing of the new machines and
construction of the new switchboard, at the same time
maintaining continuous service, introduced many con-
ditions and difficulties not encountered in the erection
of a new station. All of the available space being occu-
pied by old ecquipment it was not possible to first in-
stall new apparatus to replace that which was to be re-
moved. It was therefore necessary before beginning
the station reconstruction to await such time as the
capacity of one of the engines could be dispensed with,
with the least danger of running short of capacity in
case of accident to one of the other engines.

To have at all times sufficient capacity to meet the
requirements and at the same time to have spare capa-
city for emergencies was of course the difficuit part of
the reconstruction.

Work was commenced in the station by the removal
of the old cquipment connected to No. 2 engine and re-
placing it by one 300 k. w. S. K. C. generator. The
apparatus connected to No. 3 engine was next replaced

g s oy

MR ot .




62 CANADIAN ELBECTRICARuU NEWS

April, 189y

by two 300 k. w. 5. K. L. generators. No. 4 engine
was then reconnected to part of the line shafting on the
upper flat which had previously been run by No. 3
engine. By this time the fall lond was near at hand
with the new machines yet to be installed on No. 1
engine. This was an unpleasant fact confronting us at
this time, and it was a great temptation to allow the
old equipment to remain on No. 1 engine until spring,
but the saving sure to follow the installation of new
generators on this engine made it advisable to complete
the reconstruction.  The load had increased to such an
extent that it was not safe to be without at least, part
of the capacity of No. 1 engine atall times. To pro-

vide for this there was installed, to be run temporarily
from No. 1 engine, one 300 k. w. gencrator, and late:,
owing to a heavy increase in load, one 180 k. w. gen-
erator hoth belted directly to the engine and running
with very short centres to allow of the new generators
intended to be run regularly from this same engine be-

larly dificult operation with the service “*dead”, th
transferring without any interruption to the service was
a rather ticklish undertaking. It was made in the da
time, within a period of ten hours, without any inter.
ruption to the service or inconvenience to the customers,
in fact, they were not aware at any time of the changes
taking place in the station.

Cut 2 represents the generator board and cut 3 repre.
sents the circuit board and the terminal board of the new
switchboard, The board has been designed on the
*““universal combination” plan, by mecans of which
there is a universal interchangeability of circuits, dy.

namo and exciter connections, enabling any circuit o |

be operated from any generator, and any generator to
be excited from any exciter.

Diagram 4 shows the ar.angement of switches, theo.
stats and instruments on the generator board.  The
instruments on the top row, excepting the three
mounted on single bases, are voltmeters, there being

GENERATOR SWiicn-Boagrd, Roval ELECTRIC COMPANY's ALTERNATING CURRENT LIGHTING STATION, MONTREAL.

ing placed in their proper positions, in line with the
generators connected to No. 2 and No. 3 engines.

During the time of installing the new generators there
wis also being constructed the new switchboard. From
the diagrams it will be scen that the location of the new
board brought it directly over several of the old genera-
tors, and the close quarters in which the work was done
in the station will be appreciated from the statement
that the iron framework supporting the floor of the
board cleared the eye bolts on top ot these old ma-
chines, still operating, by only six inches.

The installation of the five 300 k. w. generators was
completed by the middle of October just at the begin-
ning of the heavy winter load, and the new 2 phase
board was completed about the same time.

The transferring of the service from the old to the
newn  switchboard transformed the entire alternating
system from a single 1o a two-phase system. The
operation ot transferring the circuits from the old to the
new board was, of course, made with all circuits alive,
and while this transfer would not have been a particu-

one for each phase of each generator ; the single instru-
ments are ammeters in the éxciter circuits. Below these
are the generator ammeters and switches, there being
one for each phase of each generator. The two lower
rows show the rheostats and exciter switches.

The circuit board consists of two rows of g-pole
switches, two switches being required for each circuit.
These switches are so connected that by a single throw
of one switch a circuit can be connected to any gener-
ator. Above the rows of switches are mounted am-
meters, one ammeter for each phase of each circuit, and
above the ammeters are fuse blocks.

In the rear of the circuit board is the terminal board,
on which are mounted a single Pow of 4-pole switches,
one switch for each circuit, and an auxiliary set of buss
bars, and below these a row of recording meters. By
means of these auniliary switches and buss bars any
circuit panel or panels on the main circuit board can be
cut *“dead ™ and the circuit or circuits transferred to the
terminal board.  As the buss bars on the latter can be
connected to any alternator, the terminal board dupli-
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cates to a great extent the ciccuit board and generator  over this two layers ot mica, the edges of this frame-
poard. During the day the entire output can be handled  work being protected for mechanical purposes with fibre
{rom the terminal board. angles. ‘This character of framework for switchboards

Diagram 5 gives a floor plan of the switchboard and  was first used in the construction of the switchboard of
Jetail of iron framework supporting the slate floor.  the United Electric Light and Power Company, New
The location of the switchboard, shown in diagram 3, VYork City, and after that company had made extensive
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PLans AND DIAGRAMS OF NFW SWITCHBOARD 1N ROVAL ELECTRIC COMPANY 8 ALTERNATING Ct RRENT LIGHTING STATION, MONTREAL.

drrectly in front of the driving belts of the engines, is of experiments with iron and frame switchboard construc-
course not desirable, but it was the only available space.  tion. It is practically fireproof as well as being a good
There have been erected heavy wrought iron bars im- insulator, and trom the severe tests during the past four
mediately in front of the belts for protecting the board years which it has withstood, there are reasons to believe

in the event of a driving belt breaking. that it is a very superior and satisfaciory framework for
The framework of the switchboard consists of sea- switchboards.
soned white oak, over which is a layer of asbestos, and The switcaes, fuse blocks, etc., are of the standard

1

L e i RV Ry 9



04 CANADIAN ERLBECTRIGCAL NEWS

April, 18

S.K.C. type. They are independently mounted on the
switchboard, which permits of great interchangeability
of all parts of the board.

From the preceding account it will be noted that
every part of the alternating system of the Royal
Electric Company was rearranged and redesigned.  The
lines and circuits were rearranged to overcome objec-
tionable inductive effects and to transform them from
single to double phase circuits. 1,161 old transformers
were replaced by 628 new transformers with a reduction
in leakage load of 245 amperes. Eighteen old style
single phase generators, with their revolving wire on
the armatures, collector brushes and rings, their numer-
ous belts, pulleys and line shaftings, were replaced by
five 8.K.C. generators of the inductor two phase type,
the latter being belted directly to the engines. The old
wooden single phase board was replaced by a new fire-
proof two phase board designed to distribute current for
light and power from the same circuit.

T e S

———

QUESTIONS AND ANSWERS.

H. K., Walkerville, Ont., writes: ** What kindgq
safety valve would you recommend for a stationary
boiler—a lever valve or a spring or pop valve? )

ANSWER.—A lever valie is recommended for simp.
licity, and also for efficiency. 1t should be carefully
set, and the weight absolutely fixed in position soiy
cannot move. The valve should also be operated noyw
and again, both by raising steam to blowing point, and
also by hand at lower pressures, in order to ensure its
not sticking to the seat.

POINTS ON SHAFTING.

THe author of a paper on * Shafting in Factories,”
presented before the American Society of Mechanical
Engineers, summarizes his conclusions on the subject
as follows :

It seems to the writer that in ordinary machinery es.

';»
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Seact UNDERNEATHE SweT H-BoarD, SHowise WIRES FROM GENERATORS, ROvaL ELECTRIC COMPANY & ALTERNATING
LIGHTING STATION, MONTREAL.

All of this reconstruction has been designed and car-
ricd out on plans which adapt the <ystemn to be served
cither from its existing steam plant or from the Chambly
water power plant.  Upon the delivery of power from
Chambly, the five 300 k.w. generators recently installed
will be used as synchronous motors, from which will be
operated the 1.C. arc machines.

The system affected by the above-described changes,
operating for five months under the old conditions, from
Qct. 1, '94, to March 1, ’g35, consumed 2,931 tons of
coal more than was consumed in the five months from
QOct. 1, g6, to March 1, 'g5, the number of incandescent
lights being 10,200 more during the latter than during
the former period.

ALL RIGHT.

M&. S. H. Reesor, proprictor of the St. Many's Elec-
tric Light Co., writes: * Enclosed please find S$1.00,
subscription to the ELkctrical News.  Your paper is
all right.™

tablishments an observance of the following rules might
effect a saving that would be noticeable in the annual
balance.

1. Use pulleys of large diameter on counters and
narrow fast-running belts.

2. Use nothing but the best oil and plenty of it,
catching all drip, and either purifying it or using it for
some other purpose.

3- Have all the shafting and counters oiled regu-
latly and do not depend too much on automatic
oiling.

4. Inspect line shafts from time to time, and see that
they are in line and can be turned casily.

Many line shaft boxes bind at the sides when screwed
down, somctimes increasing the turning moment 100
per cent.

The town of Fort William, Ont., is obtaining cstimates for an
clectric light plant.

The Rushncll Oil Company has purchased the Alpha Refining
Works at Sarnia, Ont., and will reconstruct and modemize the

plant.
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CANADIANIFLECTRICAL ASSCCIATION.

SoME PARTICULARS OF THE APPROACHING ANNUAL
CONVENTION.

Sint the annownmeement in our last issue of the dates
selected for the convention of the Canadian Electrical
Association at Niagara Falls - viz,, the 2n4, 3rd and 4th
of June -very satisfactory progress has been made with
the arrangements. A meeting of the Committee on
Arrangements was held at Niagara on March 27th, at
which there was a full attendance. A very satisfactory
Programme Was drafted, and sub-committees appointed
to pertect details and complete necessury arrangements.

Pending the completion of arrangements, it is not
possible in this number to give the programme in detail.
This much may be said, however, that satisfactory

interest and value in those which shall be presented.
Several of the pupers which have been arranged for and
are in course ot preparation are in hands which leave no
room to doubt that this aim will be reached. The sub-
jects of these papers have been chosen with a view to
interest and instruct persons connected with every
branch of electrical work. It should be borne in mind,
however, that the most instructive part of the proceed-
ings of a convention of this kind should be the dis-
cussions upon the papers. There was a marked im-
provement in this particular noticeable at the last con-
vention, and it is greatly to be desired that members will
go to the coming convention prepared to enter actively
into the discussion of the points brought out by the
authors of the various papers. A comparison of notes
and experiences at gatherings of this sort is most helpful.

N1AGARN FALLS—=SCENE OF T CONVENTION OF THE CANAMAN ELECTRICAL ASSOCIATION ON JUNE 2, 3 AND 4, 1§97,

terms have been made with the proprictors of the new
Hotel Lafayette for the accommodation of members and
iriends of the Association while in attendance on the
convention. This hotel has been recently erected, is
mast comfortably fitted up with all modern appoint-
ments, and is situated directly opposite the Suspension
Bridge, presenting an  excellent view of the great
catract. .

The sessions of the convention will be held in the
Assembly Hall of the Dufferin Cafe’” in Queen Victoria
Park, where the annual Association Banquet will also
take place on the evening of the second day.

It i< the purpose to compress the business of the con-
vention into the first two days, leaving the third day
cntirely free for sight-sceing.  With this object in view
the numbei of papers will be somewhat reduced, and an
cfiort made to secure the highest possible standard of

N

It is understood to be the intention to introduce a
new feature at the coming convention, in the shape of o
* Question Box.” Members are invited to forward to
the Secretary at any time prior to the date of the con-
vention, but preferably as soon as possible, questions
on any clectrical subject on which they may desire in-
formation, and answers will, if possible, be given at the
convention.

Mention is made clsewhere of matters which at present
should have au vital interest for the owners of central
stations, and upon which we hope to see action taken at
this convention.  The time has arrived when central
station owners in Canada should get together and give
united consideration to legislation and other matters
affecting their interests.  In the Canadian  Electricay
Association they have an organization able and willing
to be of service in this divection. It only remuins for

o e
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those who should be most interested to connect them-
selves with the organization, and strengthen its hands
tor this particular work.

So much tor the practical business aspect of the con-
vention. From the standpoint of interesting sight-seeing
and pleasure, there is assurance that this convention
will be a most attractive one. The natural beauties of
Niagara—clectric railways on cither side of the Niagara
gorge—one skirting the river bank, the other tar down
the side of the precipice near to the boiling current; the
wonderful generating plant of the Cataract Construction
Co.; the acetylene gas and electro-chemical works ; the
system in use for the transmission of power to Buffalo;
the electric railway connecting the Falls with Buffalo—
all these and more will be open tor the inspection of the
visitors—forming a combination of interesting sights
such as cannot be witnessed elsewhere in the world,

A special committee has been appointed to provide
for the annual banquet to members and invited guests
on the evening of June 3rd, and it can confidently be
promised that the affair will be thoroughly first-class
and enjoyable. The catering will be in the hands of
Mr. Barnett, proprietor of the Dufferin Cafe’, and late
of the House of Commons restaurant at Ottawa, of
whose ability there can be no question.

Persons connected with the clectrical interests who
have not yet connected themselves with the Canadian
Electrical Association should lose no time in doing so.
There should be a large turn-out of such persons, as
well as of present members, at Niagara on June 2nd,
3rd and 4th.

PERSONAL.

Mr. James Yuill, formerly city clectrician of Winnipeg, died in
that city last month. He was at one time a resident of Montreal.

Mr. J. WL Moyes, manager of the Metropolitan street railway,
lately returned fror the United States, where he arranged for the
new rolling stock required by the company.

Mr. Thomas W. Lester, ex-president of the Hamilton, Grimsby
and Beamsville Electric Railway, was recently married 1o Miss
Emma Springer, daugiter of the 1ate Dr. Springer.

Mr. W. G. Blackgrove, who for imany years had charge of the
steam plant at the James Morrison Brass Co.’s works, has ac-
cepted a position as traveller for Wm. C. Wilson & Co., stcam-
baxt, milroad and mill supplics, Toronto.

Mr. J. A. Rutherford, a native of Hamilton, Ont., and formerly
with the Edison Co. in that city, afier having been connccted for
a number of years with the Westinghouse Co. at Pittsburgh, has
recently taken a position s salesman in the street railway depart-
ment of the Johaston Company, at Johastown, Pa.

Mz, D. C. Dewar, local manager of the Bell Telephone Com-
pany at Outawa, has received promotion to the management of
the Montreal offic. «nd is succeeded by Mr. J. E. Macpherson,
who has been travelling auditor of the company for castern On-
tario and Quchee. Mr. Dewaris well qualified to fill the re-
sponsible position to which he has been appointed.

Mr. J. J. Franklin, of Toronto, has been appointed secretary of
the Rossland Board of Trade, and will shortly leave for that city.
Mr. Franklin was for ten years superintendent of the Toronto
Strect Railway, and dunng his management the road was con-
verted into an clectric swstem.  After Ieaving Toronto he went to
Pans, where he organized a tramway senice for an English
syndicate.  Latterly hix attention has been devoted 1o securing a
franchisc for the Chatham City and Suburban Electric Railway
Company.

The Electric Power Company, of Fraserville, Que., proposes to
cxtend its telephone lines as far as Quebec.

The City Council of Waterloo have reached an agreement with
the Waterloo Electric Light Company for lighting the town by
clectricity.

CAINADIAN ASSOCIATION OF ST A’I'IONEY
ENGINEERS

Notr.=Secretaries of A 1 to forward matter for (i
cation in this Department not later xhan lhc 24th of each month.

——

MEETING TO DISCUSS LEGISLATION,

The stationary engineers have taken action in th
direction of obtaining legislation from the Dominip
government. On the 17th of March a committee of th:
Ontario Association conferred with a committee of To
ronto No. 1, C.A.S.E., at Toronto, when it wa
resolved to ask for an inspection and license law. §
sub-committee, consisting of Messrs. A. M. Wickens,
of Toronto, A. E. Ames, of Brantford, and Jame
Devlin, of Kingston, was appointed to proceed tp
Ottawa to explain the objects of the bill to Parliament,
and to endeavor to secure its adoption. The draft bil
to be presented will contain several important changes
from that placed before the Ontario House recently. |t
is intended to exempt from the working of the law small
steam plants, perhaps up to 15 h. p., to grant a permi
to the older engineers to retain the positions held at the
time the act becomes law, or to operate a similar pian,
and to make such provision as will remove the opposi.
tion which has in the past been met with from saw mill
owners, by allowing them a specified time in which to
obtain the services of a licensed engineer. With these
points overcome, it is hoped to obtain such alaw as
will elevate the standard of steam engineering and lessen
the number of disastrous explosions which occur each
year.

HAMILTON NO. 2.

An open meeting of the above association was held
on the 1gth of March. Mr. Ballard, Inspector of Public
Schools, gave an interesting lecture on decimals and
fractions. Mr. Edwards, architect, made a few re-
marks, and past-president W. G. Blackgrove, of the
Executive Council, gave a short address. The certifi-
cates of membership were handed to the members by
the president. Our annual dinner will take place on
April 15th.

Joux IrRoNSIDE, Rec.-Sccretary.

LONDON NO. 5.

At the regular meeting of London No. 5, held on
March 4th, a lively debate took place on ‘¢ Strength of
Steam Boilers,” and some very interesting illustrations
and calculations were made. The members were pre-
sented with certificates of membership.

An interesting feature of the meeting held on the 18th
ultimo was a lecture by Mr. H. W. Page, of St. Mary's,
on the regulator and the atmospheric governor. Mr.
Page, who is 2 former Londoner, is the inventor of
several engineering appliances, and his address was
much appreciated. He congratulated the engincers
upon the advancement made in late years in engincering
science.

L Y

** Electric Transmission by Power,” by Dr. Louis C. Bell, is a
book containing upwards of 500 pages, with 230 illustraticns. It
describes in a very simple manner the fundamental facts concern
ing present practice in clectneal power transmussion, and shows
by what processes the work is planned and carried out. The
work is divided into thirtcen chaplers, in which is described and
illustrated such apparatus as are typical of the methods used,
rather than representative of any parnticular scheme of manufac-
ture or fashion in design, making it especially valuable to students
who desire 10 obtain knowledge regarding the principles of clee-
trical construction. Price $2.50. The W. J. Johnston Company,
New York.
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), J. Campbell

IT may serve a useful purpose to point
out to intending students of electricity
that a good knowledge of mathematics
is a most essential requirement. The student who is
not well grounded in mathematics would do well to
properly equip himself in this direction before entering
on an electrical course.  Of the students who take this
course in our scientific schools, at least thirty per cent.
fail in their examinations through lack of the requisite
knowledge of mathematics. It is safe to say that no
young man who has not successfully mastered the
mathematical problems presented to graduating students
of the high schools can hope to succeed in an electrical
course.

The Study of
Electricity.

THE cars of the Toronto Railway Com-
pany have for some fime past carried
placards requesting passengers to re-
frain from spitting on the floors. No doubt the prin-
cipal object of the company in secking to put a stop to
this practice was to remove a causc of offense to the
sensibilities and injury to the clothing ot well-maanered
passengers. There is, however, a more important
phase of the subject, viz., the danger to health from
exhalation of consumptive germs. Realizing the neces-
sity of protecting the public from this danger, the Board
of Health of New York have placed placards in the
street and elevated cars of that city forbidding spitting
on the floor. The Board of Health of Los Angeles,
California, two yecars ago passed an ordinance against
expectorating on the strects and in public places, but it
is said that the measurc has not been enforced. The
danger from contact with consumptives is illustrated by
the fact that in Southern California, which has been the
resort of Jarge numbers of persons afflicted with this

Baforced Cicarliness
{n Cars.
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disease, the native population has become seriously
affected. It is to be hoped that our Canadian railway
companics and boards of Health will give the attention
to this matter which its importance requires.

AN increasing number of large build-
ings are being equipped clectrically,
provision being made for the easy run-
ning ot the distributive system by the wastallation of
interior conduits during the progress of construction of
the building. As a result several different forms ot
conduit are being placed on the market, presenting
many different features.  Therc is plain gas piping with
rounded elbows, insulating piping, iron pipe with an
insulating lining. But a great number of prominent
clectrical engincers have agreed that for all purposes
the ordinary iron pipe is as good as can be used, the
wire to be Jdrawn into it being heasily insulated. It is
interesting also 10 ubserve that alternating current wires
are both diawn into the same tube, it having been found
that the counter E. M.F., of induction (in the iron pipe)
set up by using only onc wire in the tube was very
noticeable.

Metho/s of Interior
Distribution,

Mr. W. H. Preece, chief of the elec-
trical department of the British postal
system, is said to have induced the
British Government to undertake a test of the possi-
bilities of a method of telegruphing without wires, in-
vented by a young Italian named Guglichmo Marconi.
By means of his apparatus, consisting of a transmitter
and receiver, cach about i15in.x 10in. x8in. in size,
Marconi claims to have sent and received waves over
or through a hill threc-quarters of a mile in thickness,
and over a distance of 100 yards through seven or cight
thick walls of the general post office building in London.
His belicf is that by the method he is using eclectric
waves can be transmitted through the air over a dis-
tance of at least 20 miles, and made to pass through
all kinds of metals and solid substances. This discov-
cry following close upon that of the Roentgen rays,
opens to our view wondrous possibilities, and shows
that in some respects clectricity is indeed yet inits

The Power of Electric
Waves.

infancy.

NorwitHSTANMING all unfavorable criti-
cisms, which in great mcasure are
founded on commercial rather than on
scientific considerations, the manufacture of acetylenc
still continues, and it is only reasonable to admit that
it has its ficld as an illuminant, and that in certain con-
ditions it may compete favorably with clectricity. At
the same time it is doubtful whether, in the present
state of its manufacture or use it ¢can be said to be fully
understood, its effects on the conduit for distributing
it having yet to bear the test of time; and its physio-
logical effects being rather startling in some cases.  Pro-
fessor Mosso, of ltaly, has been recently conducting
some researches into the action of the gas when leak-
ing into the atmosphere, and found it strongly poison-
ous. Experimenting on animals  dogs, cats, birds,
ctc. he found that a small quantity in the air or
muvculated in the bload is followed by death, directly
attributable to it; a mixture of 20 per cent. acetyvlenc
(which is, of course, larger than would ever probably be
an actual case) in the air was followed by death in one
hour.  The effects of 2 small leak, while not probably

Acetylene Gas.

being necessarily fatal, might, at least, be the permanen
injury of some of the respiratory organs.

There can be no question of greate
importance to a central station thay
the class of transformers used ang
their distribution. Their selection on the basis o
price only is a mistake that is of too trequent occurience,
and that results in loss ditect and indirect.  Therr reg.
lation is a matter that is of importance dircctly to the
consumer, and indirectly to the central station, as any.
thing unsatisfactory in the service naturally reacts a
once on receipts.  The magnetizing currents and wore
losses are felt directly by the coal pile, and in very
appreciable amounts. A very prominently known
transformer of 6,000 watt capacity, has a magnetizing
current of .06 amp. on a 2,000 volt circuit ; anyone can
figure for himself what this means in point of coal con.
sumption during a year, and multiplied by the aumber
of transformers gives the total consumptiot: owing sole-
ly to this cause. It is also _easy to calculate how
much more coal would be consumed by a transformer
of same capacity having a magnetizing current of .|
amp. or .04 amp. greater than in the above case. A
few such calculations will go very fur towards proving
in a plain arithmetical manner how very extravagant a
cheap transformer can be, and per contra that 1 good
one is worth money.

Transformers.

A BILL now before the Ontario Legis.
Municipa? Lighting. latuce gives municipalities of less than

5,000 inhabitants the power to issue 30
year debentures for the purchase ot electric lighting
apparatus. The bill received considerable opposition in
committee on the ground that the “life of an electric
plant is at longest twenty years, and that the time at
which the debentures should mature should correspond
to that at which the investment representing the pro-
ceeds of such debentures would be wiped out. The
advocates of the measure urged 30 years on the ground
thau this would correspond with the period allowed for
water works debentures, and would enable small muni-
cipalities which could not afford to construct and operate
water works alone, to reduce the operating cost by com-
bining with the water works electric lighting. The
mayors of several interested municipalities appeared be-
fore the committee to urge the passing of the measure.
The owners and managers of electric lighting companies
should be able to see in this legislation the trend of
events, the manner in which their interests are likely to
be affected, and the necessity for greater watchtulness
and united effort in the direction of self protection.
The Canadian Electrical Association has done, and is
doing, what it can to guard the interests of the clectri-
cal companics against hostile legislation. If the elec-
trical companies whose interests it is looking after will
give the Association their united and hearty support, a
great deal may be done to protect the investments of
those engaged in the electrical business.  One thing to
our mind appears clear, viz., that legislation should at
once be cnacted compelling municipalities who may
desire to do their own lighting to purchase by arbitra-
tion the plant of the existing private company. If this
is not done, hundreds of thousands of dollars of private
capital invested in electrical machinery will be wiped
out of existence. An clectric lighting company differs
from other manufacturing companies in this,*that it
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cannot easily change its location, Each town has its
own lighting company, whose plant has been purchased
with a view to the special requirements of a particular
locality there would be difficulty in fiuding another
opening were the company forced to change their loca-
tion, and if an opening were found, much of the appar-
atus would become valueless, in as much as it could not
be adapted to the new conditions, and a large amount
of new material would have to be purchased. For this
difficulty of making a change of location is due the fact
that prices for electric lighting have been torced down
fac below a fair basis. The municipalities have known
the disadvantage at which they held the companies, and
have not been slow to take advantage of it. It is time,
as already stated, that those who have invested their
means in the electrical business should awake to united
effort for their selfs protection.

e

THE MUNICIPAL ELECTRIC LIGHTING PLANT AT
GODERICH, ONT.
{CoRTRINUTED.)

NOTWITHSTANDING the many strong arguments urged by po-
litical cconomists against the morality and advisability of muni-
cipal control of electric lighting and waterworks services, the
great public, who is the final court of appeal in such matters, has

for the purchase of the necessary machines.  The corporation en-
gaged the services of Mr. G, White-Fraser, consulting clectrical
engineer, Toronto, to take entire charge of the work, and all
plans, specifications, ete., for steam and clectrical apparatus were
drawn by him, and the work done under his personal supervision.
They took the very sensible view that ifthey engaged an engineer
at all they had better take his advice and be guided by him in
technical matters, and the result is that every day proves the wis-
dom of such a course.  The waterworks building is on the lake
side, the town aself beng on the hagh level of the surrounding
country about 250 to 3oo feet above this, the power house about
3»000 feet from the Square, and the town spreading out half to
three-quartiers of a mile on every side.  An engine of nominal 6o
h.p. used to run the two are machines, being belted to a light
shafting placed on brackets near the ceibng of the pump room,
which in its turn was belted to the arcs. It was decided to pur-
chase a 3o ampere, 2,000 volt (nominal 1,000 light) alteraator, and
to replace the commercial ares by incandescent ; thus the steam
power required must be enough to run the alternator and the 35-
light 2,000 c.p. arc together.  An offer was received from the en-
gine builders to take out the old engine and to put back on the
same foundauon one new one powerful ¢nough to do the combined
servce, but it was dewded that to do so would result in great in-
efficiency in operating, as there would be times when the ares
were not in and when the alternator had only about a quarter
load, and then the 150 h.p. engine would be running only 25 h.p.,
or 17% load. Thercfore the old engine, which required only some
slight repairs to put it in excellent condition, was speeded up to
abouttoo r.p.m., which brought up its capacity to about 85 h.p.

Muxsicirar ELECTRIC LIGHTING

deaided in its favor in several instances recently ; and so far the
results scem to have justified the decision.  The tewn of Goderich
in western Ontario is perhaps the most prominent example, for the
rearon that it possesses a population of nearly 5,000, is a county
town, a railway terminus, and is growing rapidly inimportance as
a manufactuning center.  Goderich was one of the carliest towns
cstabhshed by the Canada Company, and is most attractively laid
out, the streets radiating from a central space, the center of
which is occupied by the County Buildings, and being broad and
level. A number of the old well-known Ontario familics originated
here, their residences being built solidly in the **Colomal ' style,
and sianding in beautiful grounds !md out in parterres and
orchards. The business part of the town is mostly around the
central space or '* Square,™ as also are the large hotels, the opera
house, two banks, and various offices, lodge rooms, ctc. There
arc numerous large and bandsome churches; the Reman Catholic
and English churches, both beautifully lighted, and others to fol_
low, The private residences, as nught be expected m a town of
such importance, arc of a most superior character, and as the cor-
poration has excrcised the most careful and minute supervision
oter every detail of installation, inspecting wiring work, cqualizing
pressures and watching the interests ot its customers, the light is
cvery day growing in popularity and the business greatly wncreas-
mg. A waterworks system was put in some years ago, to which
was shortly added a street and commercial arc system, the former
of 2,000 and the latter of 1,200 candle power arcs. Within the
1aut four years numerous appiications were made to the Council
for franchises for the incandescent lighting of the town, butit was
cventually decided to take a vote on the subject, and the rate-
payers 10 August last year auth:onzed the expenditure of $6,500
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PLANT AT GODERICH, ONT.

at quarter cut-off 8o Ib. steam A smaller engine of 35 rated h.p.
at quarter cut-off 8o Ib. was purchased and placed in the position
indicated in the dingram, which had previously been occupicd by
the two arc machines.  The foundations for the new engine and
new shafting were excavated and built without interfering with
the regular arc service, as the machines were lifted off the floor
on beams, and so operitted off the old shafting until the building
extension and the new shafting had been completed, when they
were moved out to allow of the new engine being placed. Uli-
mately, the whole arrangement was as shown in diagram, room
bemng left for the addition of more steamn and clectric machinery
when conditions required it.  The shafting is of peculiar interest,
as the arrangement of clutches permits the throwing in or out of
cither engine or dynamo, so that no more engine capacity is run-
ning at any time than the actual load requires.  Finally, the two
engines were so piped that they can cither exhaust free or be run
condensing with the pump's condenser.  (Diagram 1.)

The cntirc wiring system his been so designed as to secure
three very important advantages: Very low drop: perfect
cquality of pressure cverywhere;s and cextreme simplicity. The
total drop allowed betwecti generator and lamps is less than §7/,
a considemable proportion of this being on the fceders between
generator and main distributing center on the Square. The pri-
mary system is two-wire, a single-phase alternator having been
installed; while the entire secondary systemis 3-wire with banked
transformers, wires being interconnccted at corners so as to form
a network.  Aninteresting feature is that the conncctions are
made at the back of the houses on the Square, the poles being
placed in back-yards, and the wires, ctc., not disfiguring the
street.  The wiring system was designed with a view to the ulii-
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mate requirements of the town, and not merely to meet the present
demand; hence there is a unity and coherence of plan not possible
where small additions are made from time to time without refer-
ence to the whole. It was thought & more cconomical and effi-
cient arrangement to spendd money in copper and so greatly res
duce the drop, thian to save a little in wire and spend more in
coal ; theretore both primacies and secondaries are large in pros
portion to the distance and amperage. A feature of special im-
portance to a power plant where fuel is expensive is the house.
wiring and kind of lamp used, and this was wisely paid special
attention to. A separate specification was drawn up by the en-
wincer covering all installation details, such as class of material,
maximum atlowable drop between Lunps; make, wattage and
voltagze of lamps, et and separate tenders were called for on
these specifications, the successiul teaderer having 10 place o §%
cheque as guarantee, and being required to furnish a wiring plan
of cach installation for the approval of the engrineer before being
allowed to proceed.  The public was then notified through the
papers that no installation that had not been passed by the engi-
neer would be accepted, nor current turned on. - The result was
that irresponsible wiring contractors were excluded s that all
houses were wired on a cohiercat plan, and everything under the
eye of the engineer—careying out his general desigus, the public
also Yeiys protected agiunst incompetent wiremen,

Muny radical departures from htherto accepted praclice were
made in the purchase of entire plant.  In the first place, separate
spectfications were drawn up for (a) steam engine and shafting
completely mstalled as per plans; (b} generator and instruments
completely installed ready for test; and (d) house-wiring of not less
than 500 hights, cluding lamps, sockets, labor, material, etc., at
so much per light.  The engine was specified as a certain h.p. at
a given steam and a given cut-off, and a maximum speed regula.
tion was laid down ; it was also a condition that a test would be
made of a certain duration, during which cards would be takento
prove h.p., regulition and valve adjustments, ete.  The geaerator
specification was perhaps that one which differed most from ac-
cepted practice, in that, without mentioning lamp capacity, it
specified a certain amperage, certain voltage, certain voltage in-
crease for full load, certiin maximum allowable temperature, in-
crease, ete., and ot was specified that the test should consist of a
run of 12 consecutive hours, durtag cight of which the amperes
and volts must be so much, and during the other four they must
be so much more, and in excess of the lamp requirements.  The
transformers were also specified in watts (not lamp capacity), and
data was calfed for as to voltage drop, magnctizing currents, full,
half and quarter-load efficiencies.

A considerable number of tenders were reccived, and as the
conditions were the same for all  failure to meet guarantees en-
tailing absolute rejection of plant and loss of deposit, etc.—it was
felt that sclection should be largely based on price.  This was the
principal basis of comparison, taking of course into careful con-
sideration little differences of efficiencies, heating limits, cte., and
assiyning to them their money value.  After reducing all to pre-
cisely the same basis of kilowattage, efficiency, heating, regula-
tion, ctc., taking alvo into account probable ficcdom from repairs,
case of cffecting repairs, ctc., the generator contract was awarded
to the National Electric Co., of Eau-Claire, Wisconsin; the trans-
formers (o the Packard Electric Co., of St. Catharines; the wir-
ing contract 1o the Rogers Elestne Co., of London, and the cn-
xine and shafting to the Goldic & McCulloch Co., of Galt.

Oa October 215t and 22nd the eatire plant was tested in accord-
ance with the terms of the specifications.  The engine was run
for some time with and without load, and numerous cirds taken ;
cach friction or othier clutch was examined and tested.  As there
were only some 200 lights wired up, not giving a full load for the
machine, a water rheostat was constructed, and for 12 consecu-
tine hours it was run on this load, xcmpcramr'c being previously
taken.  The test was conducted by Mr. Fmscx;, representatives
of the Nanonal Electric Co. and of the Goldie & McCulloch Co.
bemyg present, and membters of the waterworks and light com-
auttces.  After shutting down, ll‘c temperature of armature, ficld
coils and cores, commutator, cté,, were taken, and the power
dussipated through the water load checked againsg the temperature
of feed water and the amount evaporated:

Tlus 1s probably the fint complete plant in Ontario that has
been speaficd, purchased, installed and tested on the above
system, and the results scem 1o justify it. The lights all over
town arc of cqual brighiness, drops being small and the teans.
former capacity greatly economized. Although the plant was
started only in Octaber, 1896, there arc now 1,250 lamps wired

up, and orders coming in steadily.  The rate schedule is of itself
sufficiently interesting to mark out this plant as standing  almoyy
atone in cheapuess.  There are no meters as yet. The rates are
as follows :—

For commercial lampn in stores 43 cents per mouth per lamp
th o .

For residences, up 1o § lamps teesiisiees o 30
o “ 6and ylamps ... T 1 N o
o . 8and glamps ... 28 " * *
s o oand st lames . . ..o 2y ¢ . o
. * 12, 13 and 14 lamps 26 " “
. " wgamps ... L.l [T T . b

For over 15 lamps, 20 conts each, with a minimum of $3.95 per
month.  Hotels—Bedrooms and dining room at residence rates ;
bar office, halls, ete., at commercial rates.  Churches and halls—
$1.50 per lamp per year, with 10% discount for prompt paymeants,
And these rates are expected to cover all expenses, including in.
terest on debentures, sinking fund, depreciation, ete. The plant
was installed during the mayoralty of Dr. Shannon, with Me. P,
Holt as chairman of the Waterworks and Light Committee, and
Mr. W, H. Smith as engincer of the waterworks, who is respons.
ible for operating and upkeep.

SPARKS.

The corporation of Liverpool, Eng., has purchased the assets
of the United Tramways & Omnibus Co.

The town council of Port Hope, Ont., have invited tenders far
lighting the streets by gas or electric light.

The St. Catharines Electric Light Co. will increase their
capacity by installing an additional water wheel.

Messrs. Cooke & Son, of St. Catharines, will at once install an
mcandescent plant, and water wheels with which to operate the
same.

The village council of Weston have extended the date for the
completion of the Toronto and Suburban Street railway until the
3oth of June.

Mayor Marks, of Port Arthur, Ont., has been granted per-
mission by the Ontario governmont to purchase an clectnic light
plant for lighting the streets of the town.

The Fort Erie Electric Railway Company have asked for and
«btained permission from the Ontario legislature to run from
Fort Eric to Chippawa, and from Crystal Beach 10 Ridgeway,
and to operate their cars on Sunday.

Mr. C. R. Hosmer, manager of the C. P. R, telegraph systems,
expresses his belief that the Pacific cable enterprise will be
brought to a successful issue, and thatif the cable is not laid
from Vancouver it will be laid from some other point.

The Toronto Electric Light Company are rapidly extending
their incandescent lighting business—a large demand coming
from the principal hotels.  The company arc sridto be at present
installing incandescent lamps for new customers at the rate of
300 lamps per week.

At the convention of the National Electric Light Association of
the United States which is to meet at Niagara Falls, N, Y., on
the 8th of June, Prof. Carus Wilson, of the Electrical Depart-
ment of McGill University, Montreal, will present a paper on *“The
Induction Factor, a New Basis of Dynamo Calculation and
Classification.”

The application of Edward Jemson and othess to the Ontario
Legislature for the right to develop the water power of the
Kakabeka Falls, with the object of supplying clectric light and
power to Fort William and Port Arthur, is mecting with opposi-
tion from a Philadclphia company owning property on the river
immediately below the falls.

A proposition has been made to generate power required for
lighting the new municipal buildings in Toronto at the water-
works pumping station. The architect advised that an clectric
plant be crected at the buildings, but it is claimed that by putting
in a large dynamo and utilizing the boiler power at the pumping
station, a largc saving to the city in operating expenses would be
cffected.

The Hull, St. Louis Dam and Victoria Springs Railway Com-
pany arc secking a broad gauge charter from the Oantario
government. The promoters are Ottawa capitalists, who proposc
constructing an clectric mailway around the city. The fint
section will be built from Cumming’s Bridge to the Victora
Spriugs, a distance of six miles. Following this there will bea
belt linc around the city to Si. Louis Dam and other suburbs.
The capital stock of the company is placed at $1,000,000. T. G
Brigham is acting solicitor.
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SPARKS.

The council of Richmond, Que., has asked tenders for electric
street lighting.

The Roberval Electric Light Cowmpany has been organized at
Roberval, Que.

The town of Huntsville, Ont,, has taken over the electric light
plam from W, S, Shnw.\

The electric railway at Sherbrooke, Que., is expected to be in
operation by August next.

The Ottawa Electric Railway Company intend cerecting a
pavihon at the west end park, to cost $10,000.

The Windsor Electric Light and Power Company, of Windsor,
N. 8., will shortly erect a farge brick chimney.

The Nova Scotia Telephone Company will replace the present
line between Amherst and Truro with a metallic line.

The Royal Electric Co., of Montreal, have put a new switch.
board in the electric light station at Sherbrooke, Que.

The Preston and Berlin Street Railway Company are asking for
an extension of time for the commencement and completion of the
road.

The electric light company at Barrie, Ont., have asked the
town to purchase their plant at a valuation, or to give a ten years'
franchise.

Mr. Ormond Higman, chief clectrician of the Inland Revenue
Department, Ottawa, recently gave an interesting exhibition of
the Roentgen rays at Government House.

Edward Lachapelle has taken an action against the Ottawa
Etectric Co., claiming $5,000 damayes forinjuries allegred to have
been sustained by falling from an clectric light pole.

Foss & Davis, proprictors of the Eastern Towaships Electric
and Machine Works, Sherbrooke, Que., have dissolved partner-
ship.  The business will be continued by Geo. F. Foss,

The Nanaimo-Alberni Railway Company, composed of Andrew
Haslam, R. E. McKechnie, and others, of Nanaimo, propose to
construct railways and operate telegraph and telephone lines.

W. H. Brandon and C. K. Hammond, of Brandon, B. C., and
R. B. Kerr, of New Deaver, are asking authority from the
British Columbia government 1o supply clectric light and power.

Recently some subscribers of the Bell Telephone Company at
Brockwille were connected with the Queen’s Theatre, Montreal,
and were treated to the performance over the long-distance wire.

The Cararact Power Company, of Hamilton, have surveyors at
work taking levels in the vicinity of DeCew Falls, and it is stated
that the work of developing the power will be commenced
shortly.

The dircctors of the Hamilton, Grimsby and Beamsville Rail-
way contemplate crecting new stations at Grimsby Park and
Beamsville, and will purchase a large new car specially adapted
for the summer traffic.

A comparative statement of the Montreal Street Railway
carnings for the first five months of the fiscal year has been
isstted.  The total earnings for February were $8,993.68, an
increase of $2,557.39 over February, 1596,

The town council of Portage Ia Prairie, Man., lately engayed
Mr. J. F. Fanning, of Minucapolis, to report on a slough flooding
and water power project.  The total cost of the work is placed at
$100,000, including $15,000 for a power house,

A threatencd strike of the employees of the Birmingham, Eng.,
street railway is reported.  This road was recently secured by a
syadicate of Canadians, at the head of which is Mr. Wiiliam
McKenzie, of the Toronto Railway Company. :

The Toronto Street Railway Company has submitted to the

Cuy Enpncer its annual statement of rolling stock, ecte. There

are 211 motors, 180 large trailers, 32 small trailers, ? sweepers,
12 snow plows, und o busses in the car equipment.

The Revelstoke Waterworks, Electeic Light and Power Come
pany, of Revelstoke, B. C., is secking incorporation, to develop
light and power. The applicants arc John Abraham, Thomas
Downs, Wm. M. Brown and Mr. Cowan; capital $350,000,

The Quebee Electric Railway Company have purchased the
rights and privileges of the St. John Street Railway Company
and will assume charge on the ist of May. The company has
awarded the contract for troliey cross-arms to J. H. Gignac, for
the sum of $3,500.

Andrew Holland, Thomas Askwith, J. A. Trudeau, and others,
of Ottawa, are secking incorporation as the Dominion Elcctric

Heating and Supply Company, with a capital stock of $100,000.
The objects are to manufacture electric heaters and other
clectrical appliances.

Letters of incorporation have been granted to W, Sutton, W,
P. Sotton, G. Philip, W. K. Anderson and . B, Denton, of
Teronto, as the William Sutton Compound Company of Toronto,
with a capital stock of $10,000, the object being to manufacture
general engrineers’ supplies.

The Halifax Electric Tramway Company have acquiced the
entire street railway and electric lighting business of the city of
Halifax, N. S. A modern power house has been erected, and the
result of the fiest six months’ operation shows gross earnings of
$87,882.23.  The assets of the vompany are valued at $1,360,000,

The first meeting of the sharcholders of the Hamilton, Chedoke
and Ancaster Electric Railway was held March 15the A resolu.
tion was passed to obtain the necessary powers from the legisia-
ture to extend the road to Brantford and to increase the capital
stock.,, The cost of the extension, it was calculated, wonld be
about $200,000.

Mr. B. S. Jenkins, superintendent of Canadian Pacific Tele-
graph, with headquarters at Winnipeyg, states that important
improvements are contemplated during the coming summer.
New wires will be strung from Winnipegr eastward to  Fort
William;  from Winnipeg westward on the main line, and south-
west on the Pembina branch.

Incorporation has been gramed to the Mineral and Timber
Electric Railway Company, to construct an electric railway from
Sudbury to Chelmsford, Nipissing, a distance of 20 miles, the
work to be commenced within one year and completed within
three.  Among the promotors are Thos, M. Kirkwood and
Kitlain NeKianon, of Sudbury.

Under the provisions of the Geaeral Electric Railway Act of
1893, the running of street cars on Sunday is prohibited, but
the courts have held that compagies incorporated before that
time do not come under the provisions of the Act.  The South
Essex Electric Railway Company, which proposes to construct an
electric railway from Windsor to Sandwich, thence to Amberst-
burg, Kingsville and Leamington, therefore requested permission
from the Ontario government to operate their system on Sunday.
The application was, however, refused by the Railway Com-
mittee.

The city of Chatham, Onunt,, is said to have reached an agree-
ment with Mr. L. E. Myers, of Chicago, representing a syndicate
of capitalists, for the construction of the Chatham City and
Suburban Electric Railway. Mre. Myers agrees to construct a
line of railway beginning at Third and King streets, and travers-
ing King, William and Queen strects, to the the city limits, thence
to Cedar Springs and the lakes, also to install an clectric light
plant for furnishing clectric light for public and prisate purposes.
The lights are to be i operation by 1st Seplember next, and the
railway by first January, 1898,

A telephone cable has been laid across the inlet between
Moodyville and Vancouver by the New Westminster and Burrard
Inlet Telephone Company, under the supervision of Mr. H. W.
Kent. The cable crosses the infet from Hastings to a point
directly opposite, and is about a mule in length.  For the purpose
a scow was fitted up with a reel for paying out the cable. By an
ingenious arrangement attached to the cable reel it was possible
to communicate by telephone from the cable scow to the shore
while the cable was being laid, and thus a thorough test was
made of the eable. The time occupicd in laying the cable was
less than three-quarters of an hour.

The city engigecr of Toronto was instructed to report on the
merits of the Willichn and Strowger automatic telephones, offers
having been received to install these systems in Toronto.  In this
conacction hic visited several cities in the Urited States. The
Strowger, he says, is a good deal of a novelty, and he watched its
operation at Albion, a town where some sixty-four telephones are
inuse. Itis, hesays, eycellent for a small number of subseribers,
but he is not prepared to say whether it would serve the needs of
a great city with some 5,000 to 6,000 telephones. There is no
operator for the Strowger, but a key-board, with the numbers one
to ninc and an indicator.  To get 234, or any similar combination
of numbers, one must sct the indicator opposite thesc numbers.
Critics of the system state that it would take some €0,000,000
connccting wires to give a circuit of as many tclephones as
Toronto would require, and this, it was asscried, would be vastly
more costly than operators.
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A SHIFTED ECCENTRIC.
BBy Caer. Jasrs Wricnt, Montreal,

SOME time ago an astomatic enyine in this city that had form-
erly worked to the satisfaction of all concerned, began to fail, and
got worse and worse.  The owner rented power 10 six tenants,
each one takiny lus gquota from the main shaft, and the pulleys
for the purpose required were sized to agree with an engine
speed of 75 revolutions per minute,

It had got so that the engine could not keep up speed if more

shading. This space in the originals was covered with expansion
curves impossible to separate.

The characteristics of a good diagram from an automatic
emyine are:

ist. That the admission line from the beginning of the stroke
to cut-off should closely approach the boiler pressure.

20d, That cat-off should be as sudden as possible.

3rd. That at any point in the expansion curve the same weight
of steam is practically accounted for.,

FIG., 7 o 75T Drggram — 43084t Jan, 3'/896. Jeale 40
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than half the work was put on.  For a couple of days complnts
from the tenants were m order. The owner was withay to do
anythingg required. A man from 2 shop tinkered the governor;
another recommended reboring of the cylinders; an ¢ expert”
looked wise and gave a heap of good advice. After all, no im-
provement had been ceffected, and tenants sad it was gomg from
bad to worse.  Some acquaintence of the owner suggested that
the indicator should be used.  When
this had been decided the cylinder
was piped in such a manner that
indicators at each end of the cylinder
could be simultancously operated.
When only onte indicator is used on
an enine that is subject to great
and sudden changes in load, the ob-
tained data may, in many respects,
be misleading.

Fip. 1 was the first diagram taken.
A glance proves that the eccentric
has slipped backward on the shaft.

In taking the accompanying din-
grams a patent reducer simultan-
comly operated the paper barrels of
both indicators. it follows, that if
the length of the diagramsis divided
wmto any number of cqual parts by
ordinates or lines drawn perpen- N

Jth. Sufficient exhaust lead to permit the eylinder 10 discarge
it contents before, or immediately afier the beginning of the re.
turn stroke, and followed with a back pressure not exceeding one
or two pounds.

sth. Compression ar cushioning: this is & debated quantity, bt
i any case should, atleast, be suflicient 1o prove that the exhaus
port had been closed previons to the end of the sroke,

XNlrie oved abeadi, Ir3A.10. Leate 40,
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dicular to the atmospheric line, each
division accurately represents, on
the reduced seale of the diagram, a uniform amount of travel of
the paston while a strake was bewyy made ; and also the cffective
pressure of the steam oo the piston dunnyr cach division can be
read with the scale of the spring in use.

In practice st 1 comement to make the number of divisions a
multiple of the wnches i the siroke—that is a number which
divides 1t without a remamnder. Iu this case there are twelve
divisions, and cach one cquals three inches of the stroke.  In all
of the figures F is the stroke from the erank and T towards.

In Figs. 1, 2 and 3 the pencil was kept on the paper during 50
revolutions.  The variations in work done are shown in dark

0 I & I3 /5 /5

In diagram T on Fig. 1 the steam stroke begins at the right hand
end of the atmospheric line. 1 read on the diagram that during the
first 34 inches of the strokethe pressure was below the atmospheric
From this point it slowly rises up to 34 pounds at the sixth inch,
51 pounds at the ninth, and 52 pounds at the tenth inch of the
stroke, whichis the highest attained, andis 22 pounds below
the boiler pressure. Complete cut-off takes place atthe 12th
inch, when expansion setsin and is continued to the end of the
stroke with the exhaust port stifl closed. At the ninth inch of the
return or exhaust stroke the back pressure settles down to 14
pounds. This is carried to the end of the stroke, where there is
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no appearance of cushioning. In this manner the other diagrams
can be read.  The mean indicated work of both strokes is 37 h.p.

Both of these diagrams show that the steam port was slightly
open at the fourth inch of the stroke. The engine was stopped
and woved into this position. A convenient point of greatest
travel injthe valve gear was selected, and its distance from a
suitable stationary point was accurately measured. The engine
was then moved back to the dead centre, or the beginning of the
stroke, and the eccentric was turned abead on the shaft until the
valye gear was brought into the same position that it formerly
occupied, at the fourth inch of the sttoke. The engine was
Tenants were asked to put on work as they pleased,
Here the admission

started.
and the diagrams on Fig. 2 were taken.
pressure is close to theXboiler
pressure, and the terminal pres-
sure is about the same ason Fig. 1.
Although the work is now Goh.p.,
or 23 h. p. greater than in Fig. 1
{theengincer will perceive that the
weight of steam accoutited for by
the indicator is practically the
same in both), still the opening of
the steam port is slightly late; so
is the epening and closing of the

. 7/

exhaust port.

The engine was stopped again,
and the cccentric was moved
ahead 316 ths of an inch on the
chafi. The tenants were asked
to put ~u all the work they could,
and coowd it.  The diagrams on

their indications were often misleading, and of little use beyond
showing the points in the stroke at which the valves opened and
closed—a service of great value, but affording only a small part
of the information to be gained from a really good instrument,
The Richards Indicator contained many improvements on the
instruments previously used. It was well adapted to engines
running at the speeds commonly employed at that time ; it was
juvented and was for years the standard indicator in both
Europe and America. The weights of the many parts of this
instrument are, however, so great that their inertia  and
momentum seriously affect the accuracy of the diagrams, and
reader it unfit for use under the conditions of high pressure and
high speeds met with in ordinary practice at the prescot time,

FlG.3.=10422.4. hv. omy 3 %096, St 4&
:rdwkchll_.t. T" r A =
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Fig. 3 were then taken,  During 0 ¢ o CA
this 1ime the engine worked at an average of 83 h. p.  The action
of the valve gear is now good, except that steam is carried farther
on one stroke than on the other,  This was a simple matterto cor-
rect, and without stopping the engine. A few minutes before 12 M.,
and with a falling pressure of stean: in the boiler, Fig. 3, a single
revolution diagram was taken. This was considered final,

It will be observed in Fig, 3 that in the diagram lettered E E,
wipping did not take place.  The result is surprising.  Compared
with the diagram lettered C, which has the greatest charge of
steam, the engine could take and trip, the diagram E E accounts
for the consumption of 827, more steam and only 187, more work.

The circle and lines on Fig. ¢ in conjunction with the stroke
scale, is a simple method of representing on a diagram or a sheet
of paper, the relative position of a crank pin and piston at any
point of the stroke.

THE STEAM ENGINE INDICATOR.”
By Jonun McEwey.
THE stcam engine indicator is an instrument for drawing a
diagram, on paper, which will accurately represent the various
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Some of the leading items of information to be obtained by
the use of the indicator are : The arrangement of the valves for
admission, cut-off, release, and compression of steam;  the
adequacy of the ports and passagres for admission and exhaust,
and when applied to the steam chest, the adequacy of the steam
pipes; the suitableness of the valve motion in point of rapidity at
the right time ; the quantity of power developed in the cylinder,
and the quantity lost in various ways, by wire drawing, by back
pressure, by premature release, by maladjustment of valves,
leakage, ete. It is useful to designers of steam engines in show.
ingr the distribution of horizontal pressure at the crank pin through
the momentum and inertix of the reciprocating parts, and the
rowtive effects around the path of the ceank,  Taken in com-
bination with measurements of feed water, and the condensation
and measarement of the exhaust steam with the amount of fuel
used, the indicator furnishes many other items of information
relative to the cconomical generation and use of steam.

The degree of excellence 1o which steam engines of the presem
time have attained is due more to the use of the indicator than to
any other one thing, as a careful study of the indicator disgggrams,
taken under different conditions of
load, pressure, ete., is the only means
of becoming familiar with the action
of steam in an cogine, and of gain-
ing a definite knowledge of the
various changes of pressure that
take place in the cylinder.

An indicator diagram is the result
of 1wo movements, viz: a horizoutal
movement of the paper—and con-
sequently represeats by its length
the stroke of the engine on 2 reduced
scale—and by its height at any
point, the pressure on the piston at a
corresponding point on the stroke.

49 .
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The steam engine indicator has

changes of pressurc on the piston of the steam engine during both
the forward and return stroke. The indicator was invented by
James Watt and was cxtensively used by him in perfecting his
engines, It was a somewhat crude affair as compared with the
instruments of the present day, being in design very much like a
watking beam engine, the cylinder and piston being at onc end of
the walking beamn and the pencil, with paper drum, at the other.

Of the carlier fonus of the indicator it may simply be said that
they were unfit for use on an engine running at any but the
slowest speeds; cven then, owing to their many imperfections,

* Paper read before Kingston Association, No, 10, C.A.S.E.
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/
become an .lppcndngc to the steam

engine that has been entirely too little understood by the
majority of men who follow the profession of steam engincering.
Indeed it is not many years since the use of the indicator was
considered to belong to a special profession or class of persons,
styling themselves *‘experts,” many of whom were not only
catircly devoid of any cultivation with reference to the application
of the indicator, but were decidedly deficient in  their actual
knowledge of stcam, while some others were well qualified to
give honest judgments as to what they found, what they saw, and
to indicate, correct, adjust and advise without any sort of
refecence to their pocket interests. Many of these so-called
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“expertn ' persunded {hemselves that the working engineer was
only & man to shove! coal, or put on grease, oil or slush, as the
case might be, and that the “expert” should be called in whenever
anything existed that was not up to the inark. But the time for
vetting the valves of an engine by the eye, or by scratches, or
centre punch marks, has, in the opinion of intelligent and com-
petent engineers, passed away, and the engineer of the future will
probably be a man who will be capable of a careful manipulation
of the indicators, and of producing the highest economic results
from following the lines drawn therefrom, without regard to the
whims of builder, owner or others, being hinwelf qualified to read
the lines, and make them by the proper manipulation of the
instrument.
WHEN AND HOW TO ATTACH THE INDICATOR.

There iv always a clearance in every engine. This in the space
between the piston at the extreme end of the stroke and the
cylinder covers.  There is quite a difference in the amount of
clearance allowed by builders, but now all first-class builders have
reduced the space to a minimum-—as little as 5 to 8%—as this
space has 1o be filled with steam twice during each stroke in &
fast-cunning engine, it soon foots up to quite a sum of money in
fuel: in fact, | know of one engine, the cylinders of which were
24" diam. and intended for 247 stroke, but it was found that the
cranks, if they were 11" would not clear in the foundation plate,
so they were made 10)”. making the stroke 213" ; the pistons
and covers were lefl as originally int ded. As a cotisequence
he owners became bankrupl. The vessel was sold 1o another
company, who put in new boilers, ran her on a good paying route
for a few years, then had the good fortune 10 convert the engines
into a compound, when the fuel was reduced from 110 tons per
week 10 49 tons ; of course the compound got the credit.

Rut thix is a digression. The proper place to put the connec-
tionx for indicator is in the clearance space, so that the pistons
will sot at any time even partially cover the hole.  If there is not
14" clearance the hole should be drilled towards the cover and a
groove cut in the cover to suit. To indicate an engine properly,
«0 as 10 be able to give a correct report, it is necessary to know
what is thie total amount of clearance, including the ports.  As this
space has 10 be filled with a volume of steam twice during every
revolution, if clearance is oo great there will be great difference
in the reading of the diagram. After the diagram has been
traced by the instrument, it is necessary, when trying to get at
the economic result, to erect the volume of clearance on the card.
Some engines will take 2 beautiful card, but when the . olume of
clearance is added it looks very different. This often occurs
in the marine walking beam engines with the Stevens cut-off,

In putting on the indicators it is best to have two instruments—
one at each end of the cylinder—and have them both taken at
once. The usual connections of a side pipe with a T or three-
way valve in the middie, and 1aking both ends on the same card,
may do very well for a short-stroke, slow-moving engine, but
under any other conditions may be the source ot error to a large
extent, o it is much better practice to take the diagrams a¥
alrcady mentioned with two indicators simultaneously.

The next thing is a good reducing motion ; one of the best is
the Brambo pulley; another good device is the Pantograph,
which, if properly made and used, is scientifically correct.
With the Brumbo pulley the line may be used at an angle, but
with all other devices the line must run at true right angles.
These conditions being complied with, you may put on your
indicator and connect the cord »o0 that the drum of the instrument
works in the centre of motion ; then warm up the indicators by
turming on the steam, and after the water is all blown out, press
the pencil lightly 10 the card, taking care 1o let the pencil go but
once around the figure, then turn off steam and press the pencil
again to the card and mark the atmospheric line, and your
Jdiagram is complete as far as the indicator can make it. The
knowledge of the operator has now to be brought into use.

—3

The Rritish Columbia Light and Power Company has been
organized and seeks authorily from the provincial government to
supply electric light and power to the towns of Trail and Ross-
jand. Among the promotors are Meswrs. W. S. Norman, of
Rowland, and Wm, Archer, of New York, The syndicate have
already spent $100,000 in putting in turbine wheels, flumes, etc,,
in connection with placer mining on the Pend ‘Oreille river, near
Waneta, B. C., and have 3,000 horse power at their commaad.
They wish 10 increase their capital to $1,000,000, and to tranamit
1,500 horse power over a distance of 17 miles 10 Rossland and
Teail.

TRADE NOTES
The contract for additional motors for the St. John Railway
Company has been placed with Ahearn & Soper, of Ottawa. The
equipments will be of the Westingh: use 12-A type.

The Packard Electric Co., Ltd., of St. Catharines, Ont., have
notified their cust ners that their factory will be closed down
during the first two weeks of April on account of unwatering of
the Welland canal.

Pulp mills in New York, Massachusetts, Maine and New
Hampshire are receiving large quantities of their raw  material
from Canada in the form of spruce logs. The middlemen who
buy the wood from Canadian farmers and lumbermen and deliver
them to the pulp mills on the other side of the line make a hand.
some profit.  What is the matter with Canadians working their
own pulp wood in their own country? The Robb Engineering
Company, of Amherst, N. S., are now making a full line of pulp
machinery.

The Northey Manufacturing Co., Toronto, the well known
makers of steam pumps, have in course of construction a new
building, to be used as a foundry. It is the intention of the com.
pany 10 in futuce make their own castings, and for this purpose
the new building is being equipped with the latest type of cupola,
tramways and cranes for the easy handling of iron and heavy
castings, etc. A Robb-Armstrong engine has been purchased
for the special purpose of operating the fans, which will supply
the air blast to the cupola. The company have also about com.
pleted patterns for a 10 h. p. oil engine, and it is their intention to
manufacture these engines in all required sizes.

A correspondent writes from Toronto Junction to the Toronto
Waorld as follows : The Dodge Pulley Company's works at To-
ronto Junction are running fifieen hours per day, with a full com.
plement of men. The company tell us that never in the history of
their eleven years' busincss in the Dominion have they been %0
crowded with work. The manufacture of their celebrated wood
split pulley is constantly increasing. Recent large shipments
have been made to Madras, lndia, and to agencies in Central
Americx. While the order alone for over 1000 pulleys is at
present being prepared for shipment foc the English market, In
addition to the manufacture of wood split pulleys, the Dodge
Company are also general machinists and millwrights, and have
now in work complete power transmission plants for several elec-
tric stations, including shafting, floor stands, friction clutch
pulleys, bearings, heavy iron centre driving pulleys, etc. The
Dodge Company are also doing a lot of special work for some of
our largest mining plants. la the company’s machine shop at
present are sixteen friction clutches in wurk for contracts on hand.

It is stated that Mr. H. J. Beemer, who was instrumental in
securing & charter for the Quebec clectric street railway, will
construct an electric railway between St. Joseph de Levis and
Chaudiere, Que.

A bitter legal suit is likely to be the result of the competition
for lighting patronage between the Ottawa Electric Co, aad the
Hull Electric Co. The Hull Electric Company has sérved the
Outawa Electric Company with notice of a claim for twenty
thousand dollars damages for infringement upon the territory and
vights of the Hull company in the city of Hull. In default of pay-
ment an action will be entered in the Superior court to recover
the amount. The Hull Electric Co. claim that, according to a
special act of the Quebec legislature, the exclusive privilege for
supplying light for a period of 35 years from May, 1893, was
granted 10 Mr. Viau. The Ottawa company, in addition to the
payment of $20,000, are requested (o remove (heir poles, electsic
apparatus and appliances from the streets.

Representatives of the Canadian General Electric Company,
Toronto and Peterboro, appeared before the Tarif Commis-
sionners at Ottawa last moath. They pointed out that they paid
tigher duties on their imported raw material, which constituted
75 per cent. of the finished machine, than the duty which is
charged upon their finished article when imported, and con-
sequently they had no protection. If there wasa reduction of
duty on the imported article, they desired a corresponding
reduction on their raw material. The chief articles imported
were steel castings, copper, charcoal, sheet iron, fine linen,
certain varnishes, press board, parchment papers, silver fubing
special tinned steel wire, German silver wire, music wire, all of
which were not made in Canada,
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PUMPING ENGINE TESTS AT PETROLEA,
ONT.

In connection with the new waterworks system
recently  constructed for the town of Petrolea, Ont.,
under the direction of Me. Willis Chipman, C. E., of
Toronto, there have been installed two pumping en-
gines --one a high duty—the other a medium duty

Carbds FROM HIGH PRESSURE CYLINDER OF
Scale 1/8o.

Hicu Doery ENGing,

of the Cleveland Company. The test, as in the former
instance, occupied ten hours.  The engine was run at
523 rev. per m.; water pressure, 200 lbs. to the sq. in.;
steam pressure, 123 lbs. to the sq. inch ; interinediate
cylinders, 10 lbs, to sq. in. 5 vacuum 243 vertical distance
from gauges to water in well, 14 feet ; feed water used,
360 cubic feet at 110°; coal consumed, 23301bs.; ashes,

120 lbs.;  temperature  flue

gases, 220. A« mentioned

N

above the duty was calculated
from the amount of coal used,
with no deduction for ashes,
and from feed water at 180 .
The result was a duty of ¢8,-
300,000, This duty is stated
by the gentlemen who con-

ducted these tests to be con-
siderably higher than that

Stroke, 32 inches.

Diameter of Cylinder, 13 inches. ¢ ,
Vacuum by Gaungre, 25.3.

Steam Gauge or Boiler, 125 1bs.
MO E. P, 515 LIL P, 39.9.

Low PresserE CARD,

(\/J

Piston Rod, 2%

inches.  Pressure by

f shown by any other pumping
Revolutions, 50 per minute, ¥ any I ping

engines of similar size in
Canada, and the engine and
pumps are said to have worked
well under nearly double the
headofwaterof any waterworks
engine in the Dominion, while
the boilers are said to bhave

steamed freely without forcing.
The boilers are of the hori-

Cards from Low Pressure Cylinder.

Cylinder, 20 inches by 32 iuches. Piston Rod 2.3,
inches. Revolutions, 50 per minute. M. E. P,, 14,2,
Fecd, 115, Scale of Card 1/32

duplex. The contract for these engines was given to
the Hughes Steam Pump Company, of Cleveiand, who
sub-let to the London (Ont.) Machine and Tool Works
a contract for the construction of the high duty engine,

Roiler Pressure, 124 lbs.
I. H. .,

Receiver Pressure, 32 the.

zontal tubular type, set in

Vacumm, 25 brick work, externally fired.

60.59. Toemperature of . .
» ! The gases of combustion
pass under the shells and
return through the tubes and through two up-

takes through a horizontal pipe flue to the brick chimney
outside of the building. The accompanying indicator
cards, taken at the first test, show bow perfect was the

CarD FROM PuMr CYLINDERS.

be completed within the specified time.
The general specifications for these
engines were drawn by Mr. Chipman,
and gave the size of cylinders, plungers,
-alves and connecting pipes, and the
general arrangement of the plant.
Each engine was to have a capacity of
1,000,000 imperial gallons in 24
hours, against a head of 483 feet, and
the specifications were so drawn that
for each million ft. Ibs. that the duty fell
short of 100,000,000, the sum of one
hundred dollars was to be deducted
from the contract price. The duty was
to be calculated from the amount of

in order that the whole contract might

-

coal used, no deduction being made for
ashes, and from feed water at 180",

A ten hours test of the high duty
engine was made on the 4th and 3th
of February by Messrs. Willis Chipman,
C. K, and J. H. Killey, of Hamilton,
on behalf of the municipality and the manufacturers
respectively.

There was considerable difference of opinion on the
part of Mr. Chipman and Mr. Killey as to the result,
the tormer placing the duty obtained at 93,000,000, and
the latter at 103,798,200. It was agreed therefore,
that 2 second test should be made, which was conducted
by Mr. Chipman alone, in the presence of Mr. Yates, of
the London Machine and Tool Works and Mr. Hughes,

)

Diameter of Pump Plungers, 63%.  Stroke, 32 inches.
lutions, 50 per minute.
pump band by a short %2 inch pipe having an angle ;
indicator was wide open on test,
one half the rod off, 31.61.
friction of suction pipe, pump, and valves, 0.5 feet.

B

Revo-
Indicator connccted with
full way valve as well as
Scale of card, 1/80.  Area” of Plunger, with
The total lift not shown on steam gauge, including

Piston Rod, 2 mches.
Lift by Suction, 12 feet.

action of the engine. The guaranteed capacity of the
duplex engine was 30,000,000, and the result of the
test gave a duty of 53,000,000.

Mr. Ross has introduced a bill in the Ontario legis-
lature providing that a high school board may, by
wresolution, establish a technical school, and any high
school already established may be changed into a tech-
nical school.




76 CANADIAN ELEGCTRICAL NEWS

April, 18957

ELECTRIC RAILWAY DEPARTMENT.

DECISION RELATING TO SUNDAY CARS.

Ix the Court of Appeal at Toronto judgment was recently given
in the case of the Attorney-General of Ouatario vs. Hamilton
Street Railway Company, dismissiog the plaintiff's appeal against
the decision of Judge Rose declaringg the street railway company
within ity rights in running street cars on Sunday.  The text of
the judgment delivered by Chief Justice Burton is as follows :

This is an appeal from a judgment of Mr. Justice Rose holding
that the defendant company, which own and operate a street
railway in the city of Hamilton, do not come within the meaning
of the words, **or other persons whatsoever,” as found in the
first section of what is generally knowa as the Lord’s Day Acet,
originally passed i 1845, and entitled * An act to prevent the
profanation of the Lord's day, commonly called Sunday,” and
now to be found in the revised statutes, cap, 202.

Unfortunately the decisions in England vnder the statute of 29,
Charles the Sccond, for o similar purpose, afford us but litile
assistance in the construction of our own statute.  Had the
Jauguage of our statute followed precisely see. 5 of the statute of
Charles, this question would have bean free from doubt, and the
decwion in Sandiman vs. Breach decided in England in 1827, and
the reasoningg of that judgment, which is in conformity with a
longr course of decisions, would show that the maxim of ¢jusdem
generis would clearly apply.

Our legislature did not, however, adopt that section, but after
adding *“ merchant 7 to the encmerated persons who are forbidden
to do or exercise any worldiy labor, business or work of their
respective ordmary callings upon the Loid's day, makes this
eaception, (conveying travellers or Her Majesty’s mail by land or
water, selling drugs and medicines, and such other works of
necessity only excepted.)

Now this exception was clearly unncecessary as regards the
persons specifically  enumerated.  No ane would expect  the
carrying of travellers or conveying Her Majesty’s mail to fail
within the ordinary work or calling of a merchant, tradesman,
artificer, mechanic, workman or laborer, and counsel for the
appellant therefore contended that a wider construction should be
given to the words **other persons whatsoever ™ than they should
receive if they were found in connection with the specific persons
named without other quabfications.  There is much force in the
contention, and [ was at first inclined to think that in order to
make the whole section consistent and intelligible the words
should receive it wider construction and apply to all persons,
including corporations, having an ordinary calling. | am satis-
fied, however, upon further consideration, that we cannot concur
in such a conclusion without in effect overruling a line of decisions
which have prevailed in e courts for over a century.

It must be borne in mind that the legislature must be presumed
10 have been aware of this line of decisions when they passed the
Sth Vict., and if they then intended to embrace every description
of persons and every species of business, in the ordinary calling
of such persons, it would not have been necessary still to retain
the specific ennmeration of several classes of persons exercising
particular descriptions of labor or business similar to  those
enumerated in the statute of Charles. It would have been
sufficient 10 say in gencral terms that no person whatsoever
should do any work or business in his ordinary calling on the
Lord's day. But this is made more clear whea we find that the
legslature did decide 1o add to the enumerated classes merchants.
Here apan the object could have beén attained by striking out
the enumerated classes and extending the section to all persoas,
but when we find them adding *“merchant™ by that description to
the other enumerated classes, followed by the words in questioz,
it leads, 1 think, to the irresistible conclusion that a merchant
would not be included in the words ¢ or any other persons what-
socver, but that those words must, according to the general
rule, that preceding particular words, control subsequent general
words, be construcd 10 mean persons cjusdem generts with those
already mentioned, all of whom exercised an ordinary calling,
and that if a carrier, and pcrh:x})s a fortiori a corporation, carry-
ing on a business of & carrier of passengers, were intended to be
itcladed in the prohibition, they would have been specially men-
tioned in the same wav as a merchant has been mentioned.

t is not witkin our province to determine the wisdom or
expediency of thelaw, andalthough it may in the opinion of many
persons be considered desirable that other sccular concerns
besides those expressly mentioned in the statute should be com-
prehended moat, we must be careful not 10 extend  the words of
the statute beyond their natural imgport ; to do so would be to
legistate and not 1o interpret the law as we find it.

It may be that the legislature may consider it desirable that atl
persons doing an ordinary calling shall not do any labor, business
or work at that ordinary calling on Sunday 3 if o, it is easy for
them so to declare. But this a penal enactment, and any infrac.
tion of it subjects the party infringing it to a penalty.  We ought
not therefore to hold any party within the first section unless it is
clear to our minds beyond any reasonable doubt that he s
intended 1o be included.  But the Act coutains internal evidence
that was not intended to include corporations, for inthe 14th
scction, dealing with peaalties, it is provided that the party
offending may, by default of payment of the fine imposed, be

committed to the common jail for any term not exceeding three
months, and the form of conviction in the schedule to the Act isto
the same effect.

I think it impossible therefore to hold that the learned judge
was wroni when he held that the defendants were not within the
words ‘* other persons whatsoever.”

This renders it unnecessary to decide the meaning of the
word *“travellers,” as found in this Act. 1 think it worse thap
useless to refer to the interpretation of the word as found in the
decisions in England under the Ale House Acts. Those acts were
passed ** alio intenter,” and can afford us no assistance in arriving
at the meaning to be attributed to the word under our statute.

I think finding the word in connection with the carrying the
royal mail and described as inter alia, a work of necessity, there
ought to be no difficulty in ascertaining what was intended, 1
agree with so much of the judgment pronounced so many years
ago by Sir John Robinson, delivering the decision of the Court or
Queen's Bench, as defines the work travellers as used in the Ac,
and I think it sound law to-day as it was then.

Opinions may differ as to these statutes, some being of opinion
that the statute of Charles is wholly unsuited to the gresent age,
whilst others are of opinion that our act is **a useful and
sahutary enactment.”  But we cannot overlook the fact thatin the
time of Charles travelling upon Sunday ., was illegal, so that there
could be no recovery from any injury sustained in the course of
the journey. And although our act is not so stringent in its
provisions, still its promoters had in view the preveation of what
they deemed as profanation of the Lord’s day, and excepted only
such conveying of travellers as came within the meaning of a
work of necessity.

How any one could hold that excursionists either to the Island
or anywhere clse came within the definition of ““travellers™
within the meaning of the framers of our own act (to use tie very
cxpressive but not perhaps very judicial language of Lord Bram.
well) ¢ beats me.”

It was said in the case in which that was so held that Regina
vs. Tinning was decided before the subsequent cases which are
referred to in that judgment.

The application of cases decided under the English Ale House
Acts to an act of this nature is most misleading, but none of them
in the slightest degree conflict with the judgment of Sir John
Robinson in Regina vs. Tinning, and obviously bhave no bearing
in construing the exception of what is regarded as a work of
necessity in the present Act, passed for the purposc of preventing
what in the opinion of its fiamers was regarded as a desecration
of the Sabbath. 1 am of opinion, therefore, that the appeal
should be dismissed and the judgment below approved.

The court was unanimous.

Mr. Justice Osler concurred in the judgment of the Acting
Chief Justice, but said that he did not desire to give any opinion
as to the meaning of the words ¢ conveying travellers.” Mr
Justice Maclennan also concurred, but based his judgment
cntirely upon the ground that the Lord's Day Act was not
intended to include and could not be made applicable to any
corporation.

SPARKS.

A company will, it is said, undertake the construction of an
clectric railway between St. Jobus, Longueuil and St. Lamben,
Que.

The Hamilton Radial Railway Company propose to extend its
Beach line to the easterly limits of Burlington, and establish there
a park and pleasure grounds.

The Hamilton, Chedoke and Ancaster Electric Railway Com-
pany will shortly let the contract for the construction of their road
from the comer of Herkimer and Hess streets to Chedoke.

The Kingston Street Railway Co. will make several improve.
ments to their line, including its extension to the depot.  New
motors will be scecured for the cars running to Portsmouth, to pro-
vide a faster service,

The Railway Committee of the Ountario legislature have passed
the bill to incorporate the Ingersoll Radiat Railway Compauy,
which proposces to construct clectric roads to St. Marys, Tilson-
burg, Brownsville, cte.

The Railway Committee of the Ontario parliament have passed
the act incorporating the Lanark County Electric Railway Com.
pany, to construct a railway from Purthto Lanark, with branches.
The promoters are: Alex. H. Edwards, Carleton Place; John
B. Riley, Plattsburg, N. Y.; Thomas Henry, Montreal; James
Fawler, Arnprior; George A. Fowler and J. A. Houston, Ottawa.

McKain vs., Ottawa Electric Railway Co. is a suit brought by
the former, a property owner on Cedar street, claiming that as
the result of the change i the grade of the street made by the
Ottawa Eiectric Company, his property has been, depreciated in
value *o the extent of $1,500. The company claim, on the other
hand, that any damage sustained in that way is counterbalanced
by the proximity of a linc of street raifway, and also, having
auvthority from the corporation of Hintonburgh to use the strect,
they were not directly responsible. A decision has not yet been
given.
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THE METROPOLITAN STREET RAILWAY MOONLIGHT SCHEDULE FOR MARCH.
COMPANY. ‘3%3{ Light, Extinguish, f:g;"‘;f
AT the present session of the Ontario legislature the . :
Metropolitan Strect nailway Company sought several M, HaL |
amendments to its charter. Permission was asked to doeep D 228 A M- ggg 100
extend its line to Lake Simcoe; to acquire the assets L T w 7.0 w450 9.40
and franchise of the Toronto Suburban Street Railway ‘S‘ e . ggg . ::-gg ggg
Company ; to operate its cars over the tracks of the 6...... v 1o.10 " 4:50 6.40
Toronto Railway Company to the Union Station, and 37; ------ w 1120 " 4:5‘% 5.30
to supply electric power in Toronto and elsewhere. In gl s iza0 e 4.40
the Railway Committee of the House the application to to. w1250 VR T 3.50
extend the road to Lake Simcoe and to purchase the 1 . ::’s'g . :.jg g;g
Toranto Suburban Street Railway Company’s franchise 13. w220 " 440 2.20
was granted.  The scheme is to run a line parallel to :; ::{g ::K::: gg ::L'R: "
the present road, touching Lake Simcog at Jackson's 16, No lizht: No Ii‘;:ln:
Point, and passing through Weston, Woodbridge, t7. No light. No light.
. . . 18. P. M. 7.10 P M, Q.40 2.30
Kleinburg and Schomberg, to Alliston and othier points. 19. . 70 " 100 330
Permission was refused to use tle tracks ot the Toronto 20 w  7.10 W 12.00 4.50
Railway Company for conveying passengers to the ;; " ;:g " :3‘; g gg
Union Station, and the clause asking authority to dis- 23. w710 w  2.10 7.00
teibute light and power was opposed on behalf of the 3-; " ;:8 » ;-llg , ggg
Toronto Etectric Light Company. It was conceded by 26. W 7.20 W 3.30 b Sho
the Metropolitan Company that the right to sell light 270 v 7.20 W 3.50 8.30
and power in Toronto would not be asked, and in re- ,29 . ;gg . j:g ggg
turn the privileges for the counties of York and Simcoe: 30 ..., n 7.20 "o 4t0 8.50
were gr:mtcd. K1 R LRI :l:(;l:'l.". l()s'lo

ROBERT A. ROSS, E.E.

(M. E. Graduate S.P.S.~E E. chm Advertise in the ELECTRICAL. NEws. 1T PAYS.
‘Toronto University.—Mem. A.LE E.

ELECTRICAL AND MECHANICAL
ENGINEER

Sty gy, S, Y o ATTENTIO \| central Station
Hamitton Chambers, 37 St. Jobn S¢., MONTREAL Managers_
DODGE

TR A GOLDEN OPPORTUNITY

@ Solit Friction Glutch Pulley b b ¢

and Gut-0ff Goupling.
. Are you desirous of purchasing Arc Lighting Machinery, Leather Belting,
Snelflll?l;l?sunamo and Motor Water Wheels or Shafting? 1If so, you cannot afford to miss this

opportunity.
High Glass Hangers, Floor Owing to extensions necessitated at our generating station, we are obliged
Stands, Self-OllingBear= to discard the above mentioned material.

ings, Shaiting, &6.

Prices and Information on Application,

DODGE W%%mg:w PULLEY The Montinorency EI666ris POWB(I;UGE,OE;EO

Offlce, 74 York St. - TORONTO

Mica Boiler Goverings

All Steam Users shouki sce the NEW MICA BOILER axp PIPE
COVERING. It is FLEXIBLE, DURABLE axp a MAGNIFI-
CENT NON-CONDUCTOR OF HEAT.

Tested by Mechanical Expents of the Canadian l’acnf‘ ic Ry. Co,
Grand Trunk Ry. Co., Michigan Central Ry. G

Woiler Inspection and Insurance Co., and proved to be the
BREST OF ALL NON-CONDUCTORS.

Full Particulars, Reports of Trials, Prices, Testimonials, &c., from

THE MICA BOILER COVERING CO., LimiTed

MONTREAL - WINNIPEG - o Jordan St., TORONTO, ONTARIO

Communicate with us at once for all information and particulars.
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CANADIAN GENERAL ELEGTRIG GO,

(LIMITED)

Heap OFrice: 65 FRONT STREET WEST, TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

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

ELEGTRIGC RAILWAY APPARATUS

e - - . —— - L

HOTORS

0.6.E. 800 |

C.G.E. 1,000 Belt-Driven
0.6.E. 1,200 l]aiml :
ree
¢.6.E. 1,500 Bunn%nted
5.E.2,00 - up10
0.6.£.2,000 T 1500 K. W,
l,_ . . . ) - T

Co Gl B o000 RATLWAY MOTOR.

Our Railway Apparatus is the Recognized Standard, and is in use on the
following Roads :

>

Halifax Electric Tramway. 1 Toronto Suburban Strect Railway.

Yarmouth Street Railway., ! Hamilton Street Railway.

AMoncton Street Ranlway. Hamilton Radial Electric Railway.

Quebee District Railway. Port Dalhousie, St. Catharines & Thorold

Montreal Street Railway. ‘ Street Railway.

Montreal Island Belt Line Railway. Niagara Falls Park & River Railway.

Hull Electric Tramway. Guelph Street Railway.

Cornwall Street Railway. Berlin & Waterloo Street Railway.

Kingston, Partsmeuth &  Cataraqui Rail- Galt, Preston & Hespeler Railway.
way. Brantford Street Railway.

Belleville Traction Company. London Swreet Railway.

Peterborough & Ashburnham Electric Street Port Arthur Sireet Railway.

Railway. Winnipeg Electric Street Railway.
Toronto Railway. Consolidated Railway, Vancouver, B.C.
Mectropolitan Street Railway. Consolidated Railway, New Westminster.
Toronto & Scarboro Electric Railway. , B. C.

Toronto & Mimico IZlectric Railway. ; Consolidated Railway, Victoria, B. C.

‘Qloaso montion tho CANANIAN ELECTRICAL NEWS whon corresponding witli Advertisers
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" THE ROYAL ELEGTRIC CO.

MONTREAL TORONTO

“S.K.C. System”

Sherbrooke Gas & Water Co.
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Our Patrons are our Best References
Our Plants Speak for Themselves
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A FROLIC OF ELECTRICITY.

A \alt was gromy along thie wire one day,
And met a little Ohm,

“ You will meet with more resistance, sir,
You bad better stay at home.”

But the Volt went on wah hyghtning speed,
Not showy any fear,

Untid st vertovk upon the wire
A hively, hot Ampere.

*There's going to be some trouble, sir,
A ground is on the line.

And circat-breakens are ahead,
You had better drop behind.”

A flash of fire flew from the Volt,
That made the air look blue s
‘Fhis made the ampere hotter still,

As through the wire it tlew.

It jumped across a little gap,
And 10 the pole on tap,

Then 1o the carth it glided down §
But there it did not stop.

Back to the power-house it went,
This alternating scamp,

And gave the switch-board man a shock
That made his muscles cramp.

The brushes snapped and flashed and
cracked.
The Ampere meter cursed.
The rheostat began to smoke,
The pilot lamp then burst,

The peastock inlel gate was closed,
Aud all the turbines stopped.

The dynamos then ceased 10 tum,
The vircust switches dropped.

The ground was taken from the line,
The ** juice ™ turned on the ban.

The rampant Volt that caused the hiteh,
Once more is runningg canrs.

Edward Jabez Lamphere.

SITUATION WANTED

By u practical Electrictan of eight years eapxrience,
as wiring lineman or supcrintemdent of electric light,
raleay or power plant.  Familiar with all systeme.
Mamried  Age 310 MAoldrew,

* Trurekazy,”
Careni Cax. Etr crxicat. Nxw<

CEDAR POLES

Telegraph, Telephime and Eleanc laght Poles.
Large stoxh 1o select from all lengihs
GEORGE MARTIN,
Fenclon Fally, Ont

POSITION WANTED

An Electiiaan, hasing five yeans practual expenence
n the management of Jdynamon and metoes, and well |
up tn anteriw and eaterew winng, i devrous of oleam
g an opwaang for his servaces  Steactly saler,and able
to furmnh test of refecacn from former empdoyer.
Would be wathing to tale (ontract 1 wite any town
which may bealbout to installan clecteac glant - Adddress,
“Eiscrriaan, Bos 6y «fiice of the Canantan
Etactx eat Nruy Tormate

FOR SALE

Contralling stock m the Bowmaaville
Electnie Lyt Co. Parchaser can be
prevident and manager at a good salary.
Gomd reasons for winlungy to sell

For funthicr particulars apply to

H. R GOODWIN,
Presudent of Elecine Laght Co.,

Rowmanuille, Ont.

——

& : 4
Chloride Accumulator.” Teelephone No. 19,

ssess GOLLYER & BROGK .« -

ELECTRICAL ENGINEERS AND CONTRACTORS

Estimates on all Electric Installations furnished on application.

Agents for “ Columbia” Lamps s Room 52 Street Railway Chambers, MONTREAL
'ELECTRICAL ENGINEERS

No. g Chenneville St.
MONTREAL
Fred. Thomson, late chief elec:
trician of the Royal
Llectne Co.

Electrical Supplies
of all Descrittiong,

Complete Plants Installed.........
o———ARMATURES REWOUND
Royal ‘111 Arca Specialty
Dynamos and Motors Repaired

Correspondence
Solicited. .. .

'CONSVULTING ENGINEERS D

G.C.ROBB CHIEFENGINEER
AFRASER Sec.Tres.  HEAD OFrice TORONTO

“Little Giant” Eleetrical Turbine

SPECIALLY ADAPTED FOR ELECTRIC WORK.

Highest efficiency at partial gate opening.
Steadiness of motion.  Easily operated.
Scasitive to the action of a governor.
No end thrust on wheel shaft.

Descriptive Circular Sent on Apbplication

Estimates furnished for complete power plants.
Machine dressed geaning a specialty,

CORRESPONDENCE SOLICITED

J. . WILSON & 0. GLENORA, ONT.

2563 Little Giants sold to the Canadian Government.

THE DAKE ENGINE

For Running Dynamos in
Small iIsolated Plants

STEADY AND EVEN MOTION

ALSO FOR

ATIACENENT DIRECT 10 FANS, BLOWERS, CENTRIFDSAL
PORFS, SIOKERS, STEERING GEdR, EIC.

CORRESTONDENCE *OLICITXRD.

* PHELPS MAGHINE (GO.

RASTMAN, P. Q.
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STEAM ENGINEERING

Statlonsry, Locometire or Marlar); Nechane
il\l Rechanlral Drawingg Eleeleleltys Archie

teelurey Arehlteciarnt Drawlag and

1agy (oL, Mallreed, Reldge, Munlelpal and
Hydravile Englaeeringy Flumblogs Nislngy
A Vrepectlagy English Kranches,

‘Tho Steam Eugivesting courso {s oo o
{atended to qualify enginoers £ o~ Erp
cure Liceaws, 3

sead for Froe circular snd Dook of
Nllmouh}:, .t?llng tho sulject you
wish to stady, Box:

The lnlfn-llotn . } 004

orresy

PATENTS reocuzn on
RILECTRICAL INVENTIONS
w103 BAY ST., ToRONTO
w RIDUUT & "AYB&E' °3Telcph:n’e :58:.N
Foreign Members of Chartered Institute
of Patent Agenu,.xugluq.

STEAM USERS
Desiring the sercices of COMPETENT EN-
GINFEERS of ary class, can oblain
sober, intelligent and reliable
men, by applying to

CANADIAN ASSOSIATION
STATIONARY ENCINEERS.

J. J. York, President, Board of Trade Ruild-
irg. Montreal,

ur “Acme” Automatic . . . .

111,
Raliway Goach and Street Gar GU RTHI N§

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

ARE THE BEST IN THE WORLD.

We also manufacture a New Special Material for Excursion or Open Street Cars,
which is perfectly waterproof, will not fade, nattier in appearance, any width without
a seam, stronger and cieaper than any shade now vpon the market. Can be seen on
new cars lately erected by the Toronto Railway Co.  We also carry in stock every de-
scription of Railway Coach and Street Railway Shade Cloth, Goods, Fixtures, etc,

WaiTE POK FARTICULARS AND Sasrrys.

Menzie, Turner & Co. St omis TOrOnto

Use Olif —r

* LAMPS

and our other

ELECTRICAL SUPPLIES
- MUndep’Ioh & Oo.

_ 61 St. Sulpice St. Skt MONTREAL

me Packard Electric Co., 1.

MAK S OF

Lamps = Transformers

SOLE AGENTS FOR. ...

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

O OF b 28 b O 6

The

NN

MECHANICAL,
CIVIL anD
SANITARY
ENGINEERS

GENERAL ~3¥

CONTRACTORS

Steam ‘Power,
. Heating and Ventilatirg,
and Sewage Disposal Plants
a Specialty

Offices: 511-512 BOARD

Weeks-Eldred Co. of Toronto

. - ¢ Sole Manufacturers

for Canada of the

'IMPROVED JONES'
UNDER-FEED
MEGHANICAL
STOKER. ...

Perfect Combustion,
No Smoke,
¢ _ No Ash.

Write for Catalogir .
OF TRADE-BUILDING, - . TORONTO, ONTARIO

Please mention the CANADIAN E!,ECTR!CAL NEWS whan corresponding with Advertisers
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TELEPHONES , O.W. HE!\DERSO\

Contractor and Manufacturer
- Electrical Supplies. .

TELEPHONE ELECTRICAL CONSTRUCTION
SWITCH-BOARDS " . mcu me. - momemmas)

THE OTTAWA PORCELAIN & CARBON (0., Ltd. ow"

MANUFACTURERS OF

Ca,rbon Points for all kinds of Arc Lamps, including coreci

.and solid carbon for incandescent cu'cmts.
. ALSO ..

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knobs,
Carbon for Teleg raph Telephone @ and all kinds of Pressed Porcelain for 3

and Electric Lig 1t Supplies . Electrical and Hardware Lines .
ﬂl.rb OCOODS GUARANTEED TO CGIVE SATISFAGCTION

TORONTO

 RSFSNES THE J. 6. NOLAREN BELTING 0D. mmug

VULCANIZED FIBRE (), =sexmcssseen sors. |
ovssowcwws s [IARD VULCANIZED FIBRE}

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey..%
SEND FCR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL. OFFIGE: 14 DEey ST1., NEW YORK.:

E e

Cable Addr;n : N
“‘\,mp_‘w:'- Montreal.
749 Graig St,,  §
MONTRERAL S

Telephone N-;.—nom
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| | FIRE ALARM_APPARATUS and
; TELEGRAPH INSTRUMENTS




